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Division of Environmental Studies:
Background and Objectives

The Division of Environmental Studies (formerly the
Environmental Studies Department) was established
in 1999. In its research and education programs, the
Division aims at providing solutions to complex and
diversified environmental problems through close
collaboration among experts from different disciplines
based on the core principle of “transdisciplinarity.”
We aim to shift from the science that merely pursues
truth or principles by analyzing phenomena and events
to a science that establishes a new academic field that
encourages synthesis of the different components
associated with complex environmental issues and
postulates plausible approaches to conflicting issues.

The Division of Environmental Studies consists of
six departments: Natural Environmental Studies; Ocean
Technology, Policy, and Environment; Environment
Systems; Human and Engineered Environmental
Studies; Socio-Cultural Environmental Studies; and
International Studies. These departments are not
structured according to specific traditional disciplines.
While having their own unique viewpoints and focus
areas, they embrace multiple disciplines with the
aim of treating various environmental issues in a
holistic and comprehensive manner. Based on this
structure, the Division of Environmental Studies
aims at establishing environmental studies as a new
academic field that will lead to the design and creation
of the future environment through a transdisciplinary
approach.

“Knowledge Explosion” represents how remarkable
the ever-increasing speed of the evolution of intelli-
gence and technology has become. In addition, the
development of means to communicate information
has greatly altered the quality of human life. Today’s
world has diverse needs for an affluent society
and for the expansion of living space. On the other
hand, global-scale social problems such as regional
differences and economic disparities have become
more evident. What is more, the global environment,
notably the issue of climate change, has become a
critical issue for all humankind. The problems that
need solving extend spatially and temporally, and
they are complexly intertwined. When we ponder the

problems of the environment under such conditions,
aiming for the optimization of a snapshot at each
moment does not suffice. We must develop a clear
image of the vision of an ideal future, and we must
also consider rational and practical ways to connect
the goals and the present moment through a seamless
transition. Acknowledging the diversity of values and
then discovering far-reaching optimized solutions is
challenging; yet all the more reason for creating a new
paradigm through transdisciplinarity beyond existing
academic frameworks and for making this the mission
of environmental studies and research.

The Division offers inter-department educational
programs in addition to the individual curricula of the
departments. They include the Graduate Program in
Sustainability Science-Global Leadership Initiative,
a degree course in which all the courses are taught in
English; and certificate programs such as the Minor
Program in Sustainability Science; and the Integrated
Environment Design Program. These programs are
intended to provide students with the skills required
for solving multi-tiered environmental problems
through a broad perspective and for developing
human resources capable of creating new industries
based on the same outlook. The university-wide
transdisciplinary educational program on Ocean
Science and Policy is a good example of how integral
interdisciplinary education is to the Division.

Internationalization is another important theme
for the Division of Environmental Studies, with its
emphasis on creating an environment where students
from all over the world can study together by taking
such concrete steps as increasing the number of
lectures in English, providing more scholarships for
foreign students, and providing various services to
foreign students to support their living experience
in Japan in addition to supporting their research and
academic experience at The University of Tokyo.

The Division of Environmental Studies has a one-
of-a-kind structure for research and education under
the concept of “transdisciplinarity,” and has gained
a renowned position internationally as a center of
excellence in the field of environmental studies.
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This booklet gives supplementary information that is about
departments and a program in the Division of Environmental
Studies and is not described in the Guidelines for Applicants to
Master’s Course and the Guidelines for Applicants to Doctoral
Course (Application Forms) issued by the Graduate School of
Frontier Sciences (GSFS). The applicants must also read the
Guidelines carefully.
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1. Selection of Departments and Programs

In the Graduate School of Frontier Sciences, there are eleven
departments and one education program (Graduate Program in
Sustainability Science Global Leadership Initiative; GPSS-GLI), which
conduct entrance examinations independently. The applicants must
refer to the Guidelines for Applicants to Master’s Course and the
Guidelines for Applicants to Doctoral Course of the Graduate School
of Frontier Sciences for the prohibition of duplicated application. The
number of existing students in each department/program should be
referred to its website.

2. Admission in October 2023 and October 2024
(Master's and Doctoral Courses)

(1) For some departments, applying for October 2023 admission
may be possible under Schedule A, and applying for October
2024 admission may be possible under Schedule B.

For detailed information of each department, refer to each web-
site. Read the Guidelines for Applicants of the Graduate School of
Frontier Sciences for Applicant Eligibility.

(2) Applicants cannot change their submitted choice of enrollment
date, even if they have not graduated from their university or
completed their master’s course by the date stated above.

3. Special Selection for Applicants with Overseas Education
(Master's and Doctoral Courses)

Some departments will make a special selection for applicants with
overseas education. You can find detailed information for each de-
partment on each website. Read the Guidelines for Applicants for
Applicant Eligibility. Please confirm in advance the applicant eligibility
in "2. Applicant Eligibility (2) Special Selection for Applicants with
Overseas Education” of the Guidelines for Applicants of the Gradu-
ate School of Frontier Sciences.

4. Special Selection for Applicants with Profession
(Doctoral Course)

Some departments will make a special selection without a written

examination for applicants who already have a profession with a mas-

ter's degree or with some comparable research experiences. You can

find detailed information for each department on each website.

5. Special Oral Examination (Master's Course)

Dept. of Ocean Technology, Policy and Environment, Dept. of Hu-
man and Engineered Environmental Studies, and Dept. of Environ-
ment Systems will conduct a Special Oral Examination beforehand
for applicants who achieved an outstanding academic records and
who wish to enter one of the three departments as the first prefer-
ence. You can find detailed information for each department on each
website. Even if you are not admitted by the Special Oral Examination,
you can take the ordinary examination.

6. Schedules of Briefing for Application
April 29 (Sat.), 2023



Notices for Examination

HEERDHEF YV NATRIEEN BB EDFEEEIE / Notices when the examination is held at Kashiwa Campus.

7. HERIS 7. Places of Examination
oA v /N2 Kashiwa Campus, the University of Tokyo
T EAYTEAADEE 5-1-5 Kashiwanoha 5-1-5, Kashiwa-shi, Chiba
o R o . (1) The examination room for each applicant will be noticed at the
() EBREE, FREL/ZRINTHARELZSEADICETR entrance of each building on the date of examination.
ERCE (2) The applicant must arrive at the examination room and sit on the
Q) SEBEIFIETLEEERECICHBREICAZE L. FIEDEE specified seat, by the specified time. If late, he/she must inform an
BICERTHTL, BXICBNLSEIE. SHREES etructor
ITHRLES T, 8. Items to Brin
L (1) Examination Agmission Ticket
8. #iTam (2) The applicant must bring black pencils (or black mechanical pencil
(1) 2B etc), an eraser and a pencil sharpener (a desktop type is not al-
(2 BEEINE XFEBEVY—TIXRVV)VE) - HLOL - 8A lowed). A watch with only a time measurement function is also
B (SEXRRE) EBBIHIL, Bt (GHER allowed
BEFCITDEHD) BEFAIT B, 9. Notices during Examination

(1) The applicant cannot leave the examination room until the time

9. HBRROEEERA designated by the department after the start of examination.
(1) EEFHEE. FRHIEE T 2RBETREZTF TG, (2) The applicant cannot leave the examination room temporarily
2) HEBRAD—ERRZEIZRAIE L TEHFEGLYN, during the examination.
(3) BN, TDETAE(H D EICBETE, (3) The Examination Admission Ticket must be kept on the desk dur-
() RERECLICBRESERATHL, RAEBLTIH ing the examination. -
- (4) The applicant must write his/her application number on each an-
5750 swer sheet, not his/her name.
(5) BEBEONAICBEL T, BREZEFEEL, (5) Questions on the contents of problems are not allowed.
(6) B, BMREMTFIEFBROTUIESEL, (6) The applicant cannot take away his/her answer sheets and the

problem booklet.
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For the notices when the examination is held online, check the entrance examination information of each department/program.
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1. Educational programs / research support programs accept applications from students in Environ-
mental Studies (providing financial support)

>

>

>

>

Research Fellowship for Young Scientists by Japan Society for the Promotion of Science (JSPS)

World-leading INnovative Graduate Study Program (WINGS)
<List of WINGS programs that accept applications from GSFS students>

*For the information on the WINGS programs, refer to pp. 92-93.

The University Fellowship Program for Science and Technology Innovations

Fostering Advanced Human Resources to Lead Green Transformation (GX) *

* Please note you can apply to this program only when you apply to the doctoral course.

Besides the above, there are other funding and assistantship opportunities available from
the Graduate School.

2. Only available for International Students

>

>

Yy ¥ v v v

MEXT scholarship with Embassy Recommendation

MEXT Scholarship with Embassy Recommendation for Chinese students

MEXT scholarship with University Recommendation

The University of Tokyo Fellowship (Todai Fellowship)

China Scholarship Council (CSC) [EFRER =K FAFLNIRIATTEIER

Asian Development Bank — Japan Scholarship Program

African Development Bank — Japan Africa Dream Scholarship Program (JADS)

3. Other Programs (Program index at UTokyo website)

>

>
>
>

Scholarships for study in Japan offered by JASSO

Scholarships offered by private organizations

Local government scholarships (JPN)

Other programs offered by UTokyo (JPN)
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The department dedicates itself to constructing a new field of natural environmental
studies with the objectives of understanding the structure, function, resources and
changes of natural environment, evaluating natural environment-human relationships,
and forming natural environment for the healthy and wealthy human life. In particular,
the department focuses on the research and education that are important for
participation in solving global environmental issues, preservation and sustainable
development of environmental resources and natural landscape, clarification of
relationships between nature and human activities including economic, politic,

social and cultural environments, and opening new perspectives of our life styles for
coexistence with natural environment.

SaIpPN)S [ejusWUOIIAUT [RIneN Jo 1deg



EnEErEy

Dept. of Natural Environmental Studies ‘
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The natural
environment of the
earth is formed through
the complex interactions
of four interconnected spheres: the geosphere,
hydrosphere, atmosphere and biosphere. Today,
nowhere on the globe is entirely free from human
impacts. Moreover, our impacts on the earth

are too far-reaching to consider “man” as just
another member of the biosphere. We need to
recognize that humans are a fifth key player in the
transformation and interactions of the four spheres
of the earth’s natural environment.

However, while negative human impacts on
the environment —pollution and the degradation of
ecological systems— are cause for grave concern,
there is also cause for hope. Around the globe, we
can locate examples, such as the historical Japanese
village resource-utilization systems of satoyama
and satoumi, where human communities have
managed to integrate their activities symbiotically
with the earth’s four spheres. Accordingly,
investigating and understanding the characteristics
of the environment and the historical relationships
between humans and nature are indispensable to

successfully navigating our shared future.

Through the Course of Terrestrial
Environmental Studies and the Course of Marine
Environmental Studies, the Department of Natural
Environmental Studies presents eager students with
an opportunity to examine environmental structures
and their transformation and human disturbances
on the environment from various perspectives
in the natural and social sciences. Our goal is to
educate professionally-minded individuals who are
eager to pursue their own research interests and are
excited for examining environmental issues from
a variety of academic standpoints. In this manner,
we hope to contribute to the development of a
sustainable society in the 21st century.
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Wang Yehao
Marine Resources and Environment
3rd Year of Doctor Course (Autumn Enrolment)

Department of Natural Environmental Studies
(NENV) provides me the research and learning
environment necessary to accomplish my
doctoral research, which is deeply related to a
serious global issue, the marine plastic pollution.
The purpose of my study, clarifying the sinking
process of microplastics in the estuary area, can
be achieved by conducting field surveys, lab
analyses and numerical simulations. This is the
tough challenge for me, but it gives me a unique
experience to broaden my horizon. The study life
is also fulfilling in the Kashiwanoha campus. The
Graduate School of Frontier Sciences prepares
plenty of on-campus jobs such as translator
and research assistant during the COVID-19
paramedic. It gives the foreign students a great
support through this hard period. Foreign
students like me feel the humanities and
enthusiasm here which helped me to overcome
the loneliness and pressure.

Just like the slogan of NENV, “Crossing
knowledge boundary, explore unknown frontier”,
the department provides a platform for students
who want to deepen their research interests and
examine environmental concerns from various
academic perspectives. I highly recommend
studying and discussing here to the students
who are concerned about environmental issues.
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Daniel Janowski
Evaluation of Natural Environment,
2nd Year of Doctor Course (Autumn Enrolment)

With its expert cadre of professors and a
community of students passionate about nature,
the Department of Natural Environmental
Studies provides a great space for everyone
interested in researching various aspects of
our planet’s environments. Since I have started
studying here, I am constantly surrounded
with opportunities for academic development:
participating in field work in research forests
all around Japan, conducting research under the
supervision of renowned specialists in state-of-
the-art equipped laboratories, discussing new
findings with professors and peers alike. That is
all not to mention the rich curriculum of courses
provided by the Department; while sometimes
demanding, the lectures and seminars brought
my attention to important interactions and
processes in the biosphere I was not considering
before. Thankfully, even the most complicated
topics were easy to understand due to the help
and attention from the professors.

While the workload of courses and research
can be a challenge, it is positively so, and serves
as a great motivation to give one’s all. I would
recommend studying here to everyone interested
in environmental sciences.
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The Course of Terrestrial Environment aims to pursue studies
on the structure, function and transformation processes of
environmental elements in terrestrial ecosystems, including land,
water, ecosystems and human societies, both from bio-physical
and socio-cultural perspectives. Subject, scale, method and ap-
plication of the outcome are diverse according to the research field,
however what we commonly emphasize are education through
field surveys and interdisciplinary courses. Various field surveys
on environmental elements, including geography, geology, aquatic
environment, vegetation, landscape, land use, and human society are
conducted to study methods and technologies to analyze, evaluate
and plan the environment, while interdisciplinary seminars, studios
and training courses are offered to incubate holistic perspectives
both in the natural and social sciences.

The Course of Terrestrial Environment invites energetic
students who are willing to tackle with challenging subjects of
building a sustainable society in the 21st century.

1
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Natural Environmental Structures

WE B YAMAMURO Masumi

Bi%  Professor

yamamuro@k.u-tokyo.ac.jp
http://webpark1489.sakura.ne.jp/docs/index2.html

IR EIL. ABEISHE 5 LTV BREEKIE AR
WTORBREEE RS, BERNEHNROERETO>TV
£9, FMIDTFIEREKT - HFEKFEGRET, FEFEFE
P CEECI AR EDEARDHTICINAZ. HPLC
GC/MS. ICP/MS, LC/MS/MS. TOC * TNEHEEIC KA1
B HDFRLTY, EFEHBLETEHIE. INsDE
NONCBRAL TWARELRBIE T,

FERMIE. ERNTIEES S -
T, EREEEHAZE TIHILRO R AHNAE
FERDBEAETRICLTVET,

E R HERZE T iﬁ/ﬁuﬁ@ I EARAIRTY, Xz
AR IERRE L CEBREICRB I ATENHFIN
£9, INSDT—X COMBEHL TSI, HE
WX EDHBEEFHEETCEDRNIEBICDITTVBT
EDEELWVTT,

J\BR# - FRIx&E
KT,

N AIVHRAR TERT 25REM
The vessel for Lake Baikal research

This laboratory studies limnology and paleo limnology using
the chemical analysis. The laboratory is equipped with HPLC,
GC/MS, ICPIMS, LC/MS/MS, and TOC-TN analyzer. Students
are required to have mastered one of these instrumental
analysis. For more information, please refer the following
address.

http://www.k.u-tokyo.ac.jp/pros-e/person/masumi_ya-
mamuro/masumi_yamamuro.htm

http://webpark1489.sakura.ne.jp/docs/profile/pdf%20
Filed/profile%20rev..pdf
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Natural Environmental Structures

7GR SEER ANAZAWA Katsuro

HAEHFE  Associate Professor
anazawa@k.u-tokyo.ac.jp
https://www.k.u-tokyo.ac.jp/pros/person/katsuro_
anazawa/katsuro_anazawa.html
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Upper: Field survey of Shimanto River, Shikoku Prefecture
Lower: Geochemical survey at Kusatsu-Shirane volcano, Gunma Prefecture

Volcanic gas disaster, mining waste water, geological waste
disposal, river water acidification... all the issues are closely
related to nature and human through chemical reaction. Those
environmental issues caused by chemical reaction have
considerably more impact on our lives than we recognize.
Our team pursues the solutions of above-mentioned
environmental issues using analytical geochemical methods.
We are waiting for the students who are ambitious to solve
those crucial problems from the point of view of chemistry.
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Natural Environmental Changes

BEBZ SUGAI Toshihiko

Bi%  Professor
sugai@edu.k.u-tokyo.ac.jp
http://changes.nenv.k.u-tokyo.ac.jp/
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Natural history is documented in the sand layers. An clear black band (soil
layer) divides the sand beds of the sand dunes in Australia into the dunes
formed about 6000 years ago and those formed about 3000 years ago.

The natural environment changes in a complex way due to
the short-term changes caused by human activities adding
to the long-term basic natural changes. Current global
environmental problems intimidate our life and existence
because human activities are destructive to natural ecosystems
and trigger changes that are undesirable for our healthy and
wealthy life. In order to preserve the natural environment,
evaluate adequately the effect of the changes on our life,
predict correctly the changes in future, and create a natural
environment desirable for us, we need a precise knowledge of
the changes of natural environment through the earth history.
The program of Natural Environmental Changes focuses on the
changes in geomorphic environment, climatic environment,
water environment and bio-environment mainly on the basis
of geological, geomorphological and archaeological data, and
intends to clarify the human-nature relationships. It tries to
establish the methods and techniques for rehabilitation and
preservation of natural environment, and for development
of a new socio-natural environment.
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Evaluation of Natural Environment

=R —% NARA Kazuhide

4% Professor

nara@k.u-tokyo.ac.jp
http://www.edu.k.u-tokyo.ac.jp/nara_lab/

Y A RANMITSU Kento
Bh#L  Assistant Professor
rammitsu-k@edu.k.u-tokyo.ac.jp
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Endangered plants (left: Pseudotsuga japonica, middle: Pinus krempfi,
right: Epipogium japonicum)

Deforestation and species extinction have been escalating in
the world due to human disturbance. This leads to an urgent
need for reforestation and conservation of endangered species,
while the key is proper understanding of biological interactions.
For example, most land plants depend on symbiotic microbes
for mineral nutrients, and thus we need to know such key
microbes to conserve an endangered plant. In this context,
we have been studying biological interactions, including
endangered trees, understory plants, and soil microbes in
various forests from the tropics to the arctic regions. Based
on the scientific knowledge obtained, we are also trying to
develop effective reforestation techniques and conserve
endangered plants.
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Biosphere Functions

#}A ¥ SUZUKI Maki

HEHIR  Associate Professor
suzukima@edu.k.u-tokyo.ac.jp
http://webpark1415.sakura.ne.jp/masuzuki/

AR ZH  KUBO Mugino

SBET  Lecturer

mugino@k.u-tokyo.ac.jp
https://sites.google.com/edu.k.u-tokyo.ac.jp/mugino-
kubo-lab/home
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Sika deer in the wild.
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Upper: Fossil deer remains from a Pleistocene site in
Okinawa Island.

Lower: Dental microwear of extant sika deer.

Human society is provided various services from ecosystems
whilst overloading them. The mission of our studies is
to construct wise and sustainable relationships between
ecosystems and human in the era of the global climate and
social changes.

Suzuki laboratory studies the interaction among forest
ecosystems, wildlife and human society using methods of
field ecology. Ecological impact of over-populated deer
and restoration of degraded ecosystem functions are our
long-standing themes. Resent activities also include basic
ecology such as life history of trees. Diverse students are
learning together aiming for mutual development of basic
and applied ecologies.

Kubo laboratory focuses on relationship between
ecology and morphology of vertebrates. We also study about
palaeoecology of extinct animals applying eco-morphological
proxies obtained from extant animals. In our laboratory, both
classic and cutting-edge analytical methods are applied for
evaluation of morphology, which include 3D modelling of
bones using u-CT scanning and quantification of microscopic
dental wear by a confocal profilometer.
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Biosphere Information Science

FM M TERADA Toru

HAEHFE  Associate Professor
terada@k.u-tokyo.ac.jp
http://nenvbis.sakura.ne.jp/bislandscape/
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Urban fabric of the city center of Boston, US is determined by the
green axis.

Biosphere information science is an interdisciplinary research
area that focuses on the integrative information of natural,
social, and human systems. Our group conducts research
in the field of landscape planning, which aims at pursuing
a better relationship between nature and cities. Cities of
our age are faced with complex challenges: depopulation,
aging, climate change, biodiversity loss, food and energy
security, etc. Responding to this, landscape planning, an area
of spatial planning that conventionally contributes to greenery
and environment conservation, has to be more integrative,
covering not only environmental but social, economic, and
human aspects as well. The current topics of our research
group include the following: 1) landscape planning in urban
areas, 2) urban forestry, 3) urban agriculture, 4) cultural
landscape, 5) technological innovations, and other themes
related to cities, landscape, and the natural environment. For
more details please refer to our website.
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Natural Environmental Landscape

F#f A NAKAMURA Kazuhiko W.

S8EM  Lecturer

k_nakamura@edu.k.u-tokyo.ac.jp
https://landscape.nenv.k.u-tokyo.ac.jp/nakamura/
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Upper: Fixed-point filming in the University of Tokyo Chichibu Forest.
Lower: Observation of image archive at an elementary school

This group aims to realize harmony between nature and
humans through the exploration of better landscapes by
applying the concept of "landscape” to comprehensively
understand natural environments from a viewpoint of humans.
Nakamura Laboratory focuses on gaps in the spatio-temporal
scale between the natural environment and human society as
one of the causes that inhibit the construction of a sustainable
society. Our research contributes to humans' realization of the
long, large-scale phenomena of natural landscapes, primarily
in the field of forests.
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Environmental Information Science

/MO &  OGUCHI Takashi
ERIERBNEMR L2 —

Center for Spatial Information Science
#I®  Professor
oguchi@csis.u-tokyo.ac.jp
http://oguchaylab.csis.u-tokyo.ac.jp
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Analysis of watershed topography using GIS

Our group conducts research in the area of physical geog-
raphy, mainly geomorphology. We often use geographical
information systems (CIS) as our analytical tool. Current
research topics include 1) landslides due to rainfall and
earthquakes; 2) acquisition of high-resolution digital elevation
models (DEMs) using drones and terrestrial laser scanners
and their analysis; 3) geomorphological analysis for broad
areas using medium-resolution DEMs; 4) distribution of
historical monuments and archaeological sites in relation to
landforms and hydrological conditions; and 5) development
of educational materials for geographical information science
and hazard mitigation.
More information is available on the web.
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Numerical Modeling for Global Environment Issues

478 B— IMASU Ryoichi
KRB FIERT

Atmosphere and Ocean Research Institute
Bi%  Professor
imasu@aori.u-tokyo.ac.jp
https://ccsr.aori.u-tokyo.ac.jp/~imasu/

[3%#BHE  Adjunct academic member]
Ft £ YOSHIMURA Kei

A ERTR IR

Institute of Industrial Science

#IZ  Professor
kei@iis.u-tokyo.ac.jp
http://isotope.iis.u-tokyo.ac.jp/~kei/
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KDRERNAEMERKBREDHHHOY
Schematic illustration of stable water isotopes and
their relation to the Earth’s water cycle

Computer simulation is an important tool for investigating
the global environment and predicting its future state. Our
research group has been developing numerical models
simulating atmospheric phenomena at scales varying from
regional to global. Observation and data analysis are also
important part of our research. Our mission is to understand
the atmospheric environment comprehensively through the
combination of observations and computer simulations. We
emphasis on the following research themes;

* Numerical simulations of greenhouse gases such as carbon
dioxide and methane, and source/sink inversion analyses
of gases using chemical transport models.

* Development of new satellite sensors and algorithms
for analyzing satellite data to study the atmospheric
environment and greenhouse gases.

* Field experiments of greenhouse gas measurements using
aircraft and ground-based measurement systems (Joint
researches with Russia and India).

* Studies of Earth water cycle system with stable water
isotopic information

* Terrestrial water and energy cycles with land surface and
hydrological models

* Regional climate prediction with dynamical downscaling
technique

* Reconstruction of past several thousand years with data
assimilation techniques

BT — 2T ORERR
Schematic of observational data analysis
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% Professor
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Whereas a number of chemical substances are used m our
lives to enjoy their benefits we must not overlook their
adverse effects on humans and wildlife It is important for us
to consider the management of chemical substances through
materials processing, use and disposal.

One of the major topics of this program is to clarify the
adverse effects of chemical substances such as endocrine
disrupting chemicals, pharmaceuticals, pesticides, food
additives, soaps/detergents, antimicroobial agents, cosmet-
ics, nanoparticles, and plastics on the environment using
aquatic/benthic organisms such as freshwater/marine/estuarine
planktons, medaka fish, daphnia, amphipod, and algae.
Whole Effluent Toxicity (WET) test, and comprehensive
chemical/gene analysis are introduced to clarify the effect of
the unknown chemical substances and mixture effects of the
numerous chemical compounds included in ambient water
or industrial wastewater. Some measures are also proposed
to reduce the ecotoxicity.

Another topic is to develop analysis and monitoring
methods for understanding emission of hazardous plastic
additives and nano/microplastics from waste recycling facilities.
In addition, we measure their physicochemical properties and
volatilization/leaching rate from plastic waste, and then reveal
the mechanism and pathway for the emission. Meanwhile, we
challenge to develop some carbon-recycling technologies to
reduce COz2 emission during waste recycling.
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B3%  Professor
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Understanding of the history and dynamics of the Earth
surface is an important basis for the sustainable society and
harmonious coexistence of nature and human, and also for
mitigation of damage by geohazards. Our program deals
with dynamic changes of Earth-surface environments from
geological past to future based on geoscientific investigation.

Earth-surface evrionments, such as mountains, river
catchments, deserts and coasts, have evolved with fluctuations
related to climate changes and human activities. Our main
research interests include 1) characterization of the sediment
transport and geomorphological evolution of coastal and
terrestrial environments through luminescence measure-
ments of sediments, 2) paleoecological analysis of trace
fossils (fossilized invertebrate burrows) for understanding
the relationship between Earth-surface environments and
biosphere since the Phanerozoic, and 3) development of
a remote sensing methodology by integration of optical,
thermal, and microwave satellite data and unmanned aerial
vehicle, and its application to monitoring of therrestrial and
coastal environments.

Our program s con-
ducted at the Geological
Survey of Japan, National
Institute of Advanced
Industrial Science and
Technology (AIST) in
Tsukuba City. More
details are provided in
our web sites.
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Research Vessel “Hakuho-Maru”, launched in 1989 for
multi-disciplinary research. Number of laboratories: 10.
Number of scientists: 35. Research area: whole area in
the world including Pacific Ocean, Atlantic Ocean, Indian
Ocean and the Antarctic Sea.

The oceans cover 70% of the earth, and have inspired
adventure, mystery and imagination from long ago. As a
crucible of evolution through earth history, the global ocean is
a critical component of the earth’s environment. Furthermore,
it hosts important renewable and non-renewable resources.
Japan, surrounded by the ocean, needs to gain comprehensive
scientific knowledge of the ocean, both to sustain and improve
the oceanic environment, and to utilize marine resources
wisely. Specialists in basic and applied ocean environmental
research are therefore in strong demand. The educational
program of Marine Environmental Studies is unique in
offering unexceptional opportunities to participate in research
cruises and other types of fieldwork. Students can observe
natural phenomena directly, learn modern research techniques,
and pursue their own investigations together with many young
scientists from various countries. The Marine Environmental
Studies program is designed to provide graduate students
with both field and classroom lecture experience, so that they
can develop abilities to investigate environmental processes
in the ocean and to develop solutions for current and future
environmental challenges.

Web page of Marine Environmental Studies:
http://www.nenv.k.u-tokyo.ac.jp/
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B4R Professor
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FEAZEMR DAF N ICRDRBEIDOREIESE
Sampling of deep-sea organisms using R/V “Tansei-Maru”

Hydrothermal deposits and methane hydrate under the
deep-sea bottom have recently been focused on as metal
and energy resources for the future. However, many endemic
species form chemosynthesis-based communities around
such resources. To conserve these faunal communities,
we are investigating the fauna in such environments and
the population structure of endemic species. We are also
analyzing the genetic population structures of dominant
coastal benthic species around Japan as well as deep-sea
demersal fishes inhabiting the Japan Sea in order to reveal the
effects of marine environmental changes. In addition, we are
studying temporal and spatial changes of deep-sea benthic
communities using research vessels.
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= ZF—HBB  ASHI Juichiro

HAHIE  Associate Professor
ashi@aori.u-tokyo.ac.jp
http://ofgs.aori.u-tokyo.ac.jp/ashi/ashi-res-j.html
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Multi-channel
seismic reflection survey

Seafloor observation, [~
subbottom profiling & [~k
sampling

plate subduction

TEIRIAIFE DEEIE S RERE R DIRAK
Schematic diagram showing active tectonics
in a subduction zone and survey tools.

Large-scale crustal movements and major accumulations of
methane, a critical greenhouse gas, as well as vigorous trans-
portation and interaction of sediments and fluids characterize
plate subduction zones. Understanding geological processes
in subduction zones is vital to mitigate the societal impact of
natural hazards such as earthquakes, tsunamis, and submarine
landslides. To gain knowledge on active and recent (several
million years old) geological processes, we undertake seafloor
observations, high-resolution seafloor and sub-bottom
imaging, and sediment sampling. Our ultimate goal is to be
able to assess future natural hazards through investigating both
active and historical subduction zone processes.
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Measurement of turbulent flux at the air-sea interface using
a newly developed buoy

Marine physical environment changes temporally and
spatially and causes considerable variation of living marine
resources. The mechanisms of such variation, however, are
still unclear, complicated by nonlinearity inherent to marine
ecosystem under harmful impacts from human activities
such as environmental pollution and global warming. In
order to evaluate and predict effects of multiscale change
of marine physical environment on living marine resources,
we investigate the mechanisms of marine ecosystem by use
of advanced techniques of field observation and numerical
simulation, focusing on essentially important topics of marine
ecosystem such as recent decline of Japanese sardine
resources and appearance of huge amounts of giant jellyfish
around the Japan Sea.
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AEBIZ  Associate Professor
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http://genedynamics.aori.u-tokyo.ac.jp/
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Circular genome map of marine bacteria: Genomic data
provides us the ecological information of the strain

Microorganisms have played a leading role during most of
the history of life, and the majority of the habitable zones
on Earth are occupied by microorganisms alone. In addition,
recent studies have shown that microorganisms play a major
role in driving the "global material cycle” and “solar energy
flow through ecosystems”. Nonetheless, many people may feel
that microbial research is not directly related to understanding
marine ecosystems. Why is microbial research not very
common? The reason is that there are so many things we don't
know about them compared to other organisms.

In my laboratory, we conduct research to unravel the
mysterious "lifestyles” and "roles in ecosystems” of marine
microorganisms through culture experiments and genetics.
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B4R Professor
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The distribution, migration and stock variation of marine organisms
fluctuate with physical, biological and chemical marine environ-
ments at various temporal and spatial scales. Global oceanic and
climatic phenomena, such as El Nifio, regime shift, and global
warming, have a dlose relationship to spawning and feeding of
fishes migrating at large-scale. Furthermore, growth and survival of
larvae and small organisms are affected by oceanic phenomena
of relatively small scale, such as transport by ocean circulation and
turbulence caused by vertical mixing. Our objectives are to clarify
the characteristics of oceanic phenomena related to ecology
of marine organisms, and the response
mechanisms of marine and freshwater
organisms to global and anthropogenic
environmental changes.
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Japanese eel leptocephalus and its larval trans-
port from the spawning ground in an EI Nito year

HERNRETHD R TFF
Study species : Japanese eel

FNNCEBFB R I FRERE
Field survey for collecting Japanese eel
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BF2Y LBBIESERU MO 0ER
Young bluefin tuna attached with an archival electronic
fag and a conventional tag.

AZZIF b RIVIERB LIS
Chum salmon kept in a respirometer.

Fish species called "highly migratory fish" migrate great
distances beyond one exclusive economic zone (EEZ). For
appropriate international resource management of target
species, it is important to understand their migratory ecology
in detail. Our laboratory is working on elucidating the migra-
tion and behavioral ecology of highly migratory fish such as
tuna and salmonid species. We consider fish behavior as a
response to the environmental change through the internal
(physiological) state of the individual, and conduct research
using various methods including biologging together with
measurement technology development.
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Biogeochemistry, Polar Science, Paleoceanography
https://sites.google.com/view/naomiharada/
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HEBIR  Associate Professor
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Deep ocean circulation, mooring observation, water-mass
analysis

HH &  TANAKA Kiyoshi

HEHIR  Associate Professor
ktanaka@aori.u-tokyo.ac.jp
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Physical oceanography, Shelf-Basin Interaction

NE &N KAWAGUCHI Yusuke
Bh#  Assistant Professor
ykawaguchi@aori.u-tokyo.ac.jp
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Polar oceanography, Interaction between sea-ice dynamics
and turbulence in water

EH 2 MICHIDA Yutaka

#I%  Professor

ymichida@aori.u-tokyo.ac.jp
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Ocean surface circulation, Velocity structure in the mixed
layer by data analysis of ADCP and surface drifters

LI 8% YAMAZAKI Toshitsugu

%  Professor

yamazaki@aori.u-tokyo.ac.jp
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Submarine geophysics, Rock magnetism and Paleomagne-
tism
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Physical and biogeochemical processes including air-sea
interactions is one of the essential subjects for understanding
of marine environments. We have been studying physical and
biogeochemical oceanography from the sea surface to deep
ocean in coastal and open-ocean regions, performing field
observation, data analysis, and numerical simulation. Linking
the physical and biogeochemical oceanography, we aim to
elucidate dynamics of ocean circulation, and to elucidate how
biological production, carbon, and other substances respond
to fluctuations and changes in the physical environment.
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Studies on paleoceanography and biogeochemistry in the
sub-polar to polar regions

The target area is the sub-arctic North Pacific and its mar-
ginal seas, such as Okhotks and Bering Seas, and off Chile in
the South Pacific. We reconstruct the ocean environments,
especially sea surface conditions during the glacials based
on the proxies, including the environment-related organic
compounds recorded in the sea floor sediments. To under-
stand the material and biogeochemical cycles, we observe the
seasonal, intra- and inter-annual changes in fluxes and charac-
teristics of biogenic particles using the sediment trap mooring
system. Furthermore, we investigate the responses of marine
organisms and ecological systems to the rapid environmental
changes associated with catastrophic sea ice reduction in the
Arctic Ocean. We will research the biogeochemical cycles in
the east Antarctica, the Southern Ocean as well.

i ECOBEHERNER R
Sub-sampling of the sediment core on the deck of the
research vessel
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Ocean circulation and the distribution of water masses in
the deep ocean

The deep ocean at a greater depth is occupied by water
sinking in the polar regions and spreading to the world
ocean. The North Pacific is the terminal area of deep water.
We investigate the circulation using both direct current
measurement by mooring systems and inference from water
properties such as temperature and salinity. In particular, we
clarify its current structure and temporal variability in relation
to trenches near Japan. We also estimate its role in the global
biogeochemical cycle.

ORFEPNFHDBFMESR

BEENFEOBTECSEEFR. L)L E
FOERE, FFERFADEE G EDEFIIEF DA
E BEVI1L—Yar, BSHEA HIERENE %
ERALCGENS, F—7—F Elll- & - BHIckoT
B ENDARREER. 2HCHAORE. EHEER
B DI,

Problems in physical oceanography in coastal and open-
ocean regions

Problems in physical oceanography such as “interaction be-
tween coastal and open-ocean regions’, "linkage between sea
and land through rivers’, and "variability of western boundary
currents” are investigated by using numerical simulation, in
situ observation, and geophysical fluid dynamics. Keywords:
Coastal circulation driven by river discharge, wind, and tide,
Variability of the Kuroshio and Oyashio Currents, Exchange
processes between shelves and basins.

OB FEE

PP T A ATy TZMBIZIET, biliE
YA RV BICHTZEK - BFEAGED TEY.
HECRRCICN I 2B FREDEICOVTED
SREERRBAC R R TR ZE BIE LI Z1ToCL\D,

Polar physical oceanography

In-situ surveys of sea ice and ocean in the Arctic and subarctic
seas are conducted based on ice breaking/resistance vessels
and ice camping, where we aim to elucidate the mechanisms
of ice retreat there and also improve the understanding of
the ice-ocean coupled physics.

N
[0,

REBRREIEE
Deployment of moored current meter

30°N H =
130° 132°E  134°E  136°E

EHERRREEROMEEER
Interaction between the Kuroshio Current and coastal circulation

Bk AUt T oK - EFER OB
Illustration of ice/ocean observation in the Arctic Ocean, with an ice breaker
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Marine Biogeochemical Cycles

BEICH T HERICEM P ERCEMFONEDRE
RBIEEZMATDIEIE. HKRIBEOEHICHT 5B
FDRENEERT DL CEETHD, TDIDITIE
BFRIBEOCFHBEZRSHICL. TROBREBRE
E=EY) - EENERDSETL OB EN DD, &
NHECTIHMEERFLEMNBFOHELNHBT. &hln
DERIFE DITEFNFE EMFNFEAEREL
TBFICBIT2MBRIRAEZAEL. BFREER
BRERFNSIRKRLTCWAMZETRT %,

Knowledge on chemical and biological processes in the
marine environment is crucial to understand global biogeo-
chemical cycles in the ocean. The goal of this division is to
learn comprehensive knowledge on chemical and biological
dynamics in marine systems. Combining marine chemistry
and biology, we are aiming to educate the students who will
explore principles of state-of-the-art methodology in this
rapidly growing field of study.

NI 52 OGAWA Hiroshi

#i%  Professor

hogawa@aori.u-tokyo.ac.jp
http://bg.aori.u-tokyo.ac.jp/

BRMOEREEFRLE LTCETRER

Dynamics of organic matter and biogeochemical cycle
in the ocean

BRI ARMEREEYNAIELDOBEER
BEICBITBRE « BER - UVFEDERERRE.
BRMOBEICERZ S THREZED T D, K,
RRPDZBACREAAD BFOEYBIZZECTE
FREITRIN, BEEENDAHZXLOHERZEC,
BFERRICIDRBERHY —CEADEERMICERL
FeZEEBICHVMES, ey A0 - BFEZERIC
BERB M DBFANDENX AN Z X LRREEY, &
TRRAVBTSRF v EEMERB I EDEESE
RICBBI2RHITo TS,

Interaction between organic matter dynamics and biological
processes in the ocean

We study the carbon, nitrogen, and phosphorus cycles in
the ocean, focusing on the dynamics of organic matter. In
particular, our research focuses on the importance of cli-
mate-regulating services provided by marine ecosystems by
elucidating the mechanisms by which atmospheric carbon
dioxide is absorbed and fixed in the ocean through biologi-
cal processes. We also investigate the transport mechanisms
of terrestrial organic matter to the ocean in estuaries and
coastal areas, and more recently, the interaction between
microplastics and biogenic organic matter.

Aot | VAl
AESREEEOBRT > I
Shiraho coral reef in the Ishigaki island

TBIEEHERR Y DEREX
Sampling of seafloor sediments in Otsuchi Bay, Iwate pref.
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B BZ  FUJIl Masahiko

#B3%  Professor

mfujii@aori.u-tokyo.ac.jp

RERRDOHMIKRREY - BFBRMEl - BBRRCEE
Impacts of ocean warming, acidification and deoxygen-
ation on coastal ecosystems

SRUREFDDEERERICKIZTTED
ST - Fil - XFERICBIT B
ABRRECO2DBREBEHHAF | ERILTWVBEEZS
NAZERBEOARELERICTITEREICDONT Z
DIRRIBBEFR TR EBECTHR FEFIR. BISH)
ICBITBEETOTWVD, £, [IEZHDHETIC
o T5%. HEEPREDEANBRIINLIERATP
AR E VO TERIRIRR AR RERRICKIE T HAT
HEEEICDOWTH, TOMBBICETEMZEEESD T
AV

Study on assessment, projection, and countermeasures for
impacts of climate changé on coastal ecosystems

We are conducting research to understand the current
status and future projection of the impacts of excessive
anthropogenic CO2 emissions on coastal ecosystems world-
wide, and to develop countermeasures (mitigation and
adaptation measures). We are also conducting research to
elucidate the local impacts on coastal ecosystems of ex-
treme events such as storms and marine heatwaves, which
are expected to increase in frequency and intensity with
the progression of climate change.

FAZEM TERHR ICHIFZBKAD
BA/NZA—52— (CTD) DEEDFREA
LR DERERIK

Observation of vertical profiles of basic param-
eters (CTD) in seawater and vertical sampling
of seawater on the R/V “Hakuho-maru”
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f8HE 5% FUKUDA Hideki

AHIR  Associate Professor
hfukuda@aori.u-tokyo.ac.jp
http://www.icrc.aori.u-tokyo.ac.jp/member/fukuda.
html

MEMBEORBHERZ O LT EHER S

Biogeochemistry and metabolism of marine microbial
community

BEICBIIBFIRME DL T DENE
BFERICHIT DB DEIHEC FRZESN LT DY
ARNCENKRECEILT B, SELEBMBENSE D
B, TOBELT A XIGCIotERE TE %
moBNCEEL. EMBEEIL. BmEeREIHIsLIEY
A AXDERZFALTND, BEELOHFHETD
[T HEZNRICKE « B3 - VeV RET
RESCHEMEOENHECFENBERZ T DY X
BEELGHOHMEEESD T D,

Biogeochemistry of particulate matter in marine environment
The role of particulate matter in marine biogeochemical cy-
cle varies depending on its size via behavior in the fluid and
availability as food source of marine organisms. Thus, size of
particulate matter is a key variable as well as chemical com-
position and amount to understand its role and dynamics in
marine ecosystem. We investigate interactions between ma-
rine particles and organisms to understand its contribution
to material cycling of biophilic elements in various marine
environments from coastal area to deep ocean.

2R E®E OTOSAKA Shigeyoshi

AHIR  Associate Professor
otosaka@aori.u-tokyo.ac.jp
http://co.aori.u-tokyo.acjp/mic/2019/01/08/teachers-
otosaka/

RIBNATHER. BEICHITRMET v 7 AT
Environmental radioactivity, Analysis of marine biogeo-
chemical flux

matEREE L —Y — L LICEFEERRMR

BRI C RN M RE DT Z A D,
BEICBITEMEDEEZEBUT HMEETTD. BK
FRPIBECOXRABSERIEDRE PRM{F L Z 1513
ELTC BETOMEBRROREZRHSHICT D, £
KANGRIBOEH LEEOMBRIRICEAZDEEICD
WCEHEET T %, &fee MBI ODBEL. BIFIC
BHENFEABERBFEREDBFRE DN
P ZORRFANCOVWTERVBA TS,

Marine biogeochemical cycle using radionuclides as tracers
We track the transport process of various materials in the
ocean combining oceanographic observations with ad-
vanced techniques for analysis of radionuclides. The time
scale of the biogeochemical cycles in the ocean will be clari-
fied using the activity concentration and isotope ratio of
natural radionuclides as indicators. We are also investigating
the distribution and the fate of anthropogenic radionu-
clides on the marine environment.
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=M BA TAKAHATA Naoto

Bh#  Assistant Professor

ntaka@aori.u-tokyo.ac.jp

https://co.aori.u-tokyo.ac.jp/macg/japanese/home.

html

BFER. BFRIBOMBKE

Ocean circulation, Marine environment
HBHATRZ I — Y —ELLBERBRB LT
BFMERROMR
BEABERBIUBFZECREGRAT—IVDER MY
TTRDOYERRE., FHAEN —U—LLTHEREE
HTWD, FEHADMBOMEL RISE T ICKITERRN
HHEBEFMALT. REBKORNPEBELSDYE
ez EBEL. [URZHZEHMIKIRIBZCICH T 5B
FORAEBESHNCTHTEICRIBATN S, Fe.
RUMNVICEENSREGHRAAZRBLDILET, BE
DHBDNIUDE AN Z X L& FRAT LT
TWa,

Deep ocean circulation and global geochemical cycle of
volatile elements

We study deep ocean circulation and global geochemi-
cal cycle of volatile elements using noble gas isotopes.
Because seawater or deep fluid carries noble gases
without interaction with other elements, it is possible
to elucidate patterns of ocean circulation and estimate
volatile emissions from seafloor, and therefore to ob-
tain an understanding of how the ocean influences the
earth's environment including global climate change. We
also investigate the mechanism of submarine seismic and
volcanic activities using helium-3 as a volatile element
transported from the earth’s mantle.

[3%38%8 Adjunct academic member]

/J\J 7t OBATA Hajime

#I%  Professor

obata@aori.u-tokyo.ac.jp

https://co.aori.u-tokyo.ac.jp/micg/Obata.html

MEBTTERDBFMIR(LF

Marine geochemistry of trace elements
BHICBITBHETRDER
BFREICBITAMEBTROIREIC OV THREEITD,
BKPOWEBLRITEFERRICHLTEEEZE R
ABERRNBOEEZEHNTSHODN —T—E74
S, BEABZEDH W5, EENGHEEFEZ
TWEDA S, FE - JaEE - AOEIC BT AHMETT
ROBRICOVWTOMBERFTOV ) — 2 Hifi 7z B
LCHET B,
Biogeochemical cycles of trace elements in the ocean
We are studying dynamics of trace elements in marine
environments. Trace elements in seawater are known
to be essential micronutrients in marine ecosystem and
suitable tracers for anthropogenic substances in the
ocean. In international collaborative studies, we will re-

veal marine biogeochemical cycles of trace elements by
using state-of-the art clean technique.
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F1WE AOYAMA Jun

B3%  Professor

jaoyama@aori.u-tokyo.acjp
http://www.icrc.aori.u-tokyo.ac.jp/member/aoyama.html

BELRE. EEEMG. EETE
Ecology of fish, Population genetics, Migration

&= B#  MINEGISHI Yuki

HEHIR  Associate Professor
y.minegishi@aori.u-tokyo.ac.jp
http://www.icrc.aori.u-tokyo.acjp/member/minegishi.html

NFERF. EHEEE. RtEE
Molecular ecology, Population genetics, Phylogeography

AEMAEECELEEADOD R, BEL R, ZiE
GEARFIENE TN ZIRYEERRESOEDY
HEHHSMNMCT B, BRIC, INSEBOFECELRT
BRICEDKHRBER. EEBEZBESHICL. BT
DERFIRFIEDOMINEIEZERT 5,

Distribution, migration, growth and reproduction of coastal
and diadromous fishes are studied in relation to environmental
factors. Evolutionary histories of these ecological traits are also

investigated with morphological/molecular phylogenetic and
population genetic approaches.

EFRREETO/NGE/INERLY T
A chum salmon migrating back for spawning to the Kozuchi river, Iwate

SEMUEF  HIRABAYASHI Shoko

e Lecturer
s-hirabayashi@aori.u-tokyo.ac.jp
http://isgs.kyushu-u.ac.jp/~kan/hirabayashi/

aRREF, MR, BOEF
Paleoclimatology, Geochemistry, Quaternary research

REIEER (U OBRCELR) GEERVLTH
BEEDHZTV. BEORBEEHZETT 5, &
CELERBRAT — IV CEHTERBRDEFA D =X L
=Y 5,

Paleoclimate reconstructions based on carbonate geochemis-

try (e.g., coral skeletons, speleothems) are used to understand
climate change mechanisms across various time scales.

. SREBETOERRE
| O EEEGLEY Y Tk
. A fossil coral which can be used
% for high-resolution paleoclimate
reconstructions

A+t BE# OHTSUCHI Naoya

Bh#  Assistant Professor
ohtsuchi@aori.u-tokyo.ac.jp
http://www.icrc.aori.u-tokyo.ac.jp/member/ohtsuchi.html
EEEMOERT. BHNBF. UELEREF

Benthic ecology, Taxonomy, Cultural carcinology

ZFE DB - BEKENDSRMEE T DML - #E
FHRBICOWT DEY - BEERFHNRERNLHS
MET Do
The marine and freshwater biodiversity of the Sanriku Area

and its formation and maintenance mechanisms are investi-
gated with taxonomic and population ecological approaches.
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AR TRONSZRGEEHEMS
Diverse marine invertebrates found on the Sanriku Coast.
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Marine Life Science and Environment

A =FE8  WAKIYA Ryoshiro PIEOLRIEFBBPHREDERMBICSLCT FBTIEPENARIFELELY.
BEASIE  Project Associate Professor B GIGRPIESD). MEPEKREVOTRBEFELREDYEZS D, HIIPH
r-wakiya@aori.u-tokyo.ac.jp FiF. FEEBERORBPHEEZE T —ILRELT. BHAREECHEERR. B
https//mbe.aoriu-tokyo.a¢ o/ BRI OB INC B DR ERBEEH A DY BCET. TNENDRADELE
mrEERs BEIEES. B & TNERYECGRESOBREZREET 5,

Fish ecology, Adaptation, Migration Depending on the species and growth stage, fish ecology is closely related to the

environment, such as preferred water temperature, salinity, current velocity and
substrate, as well as the food and shelter they use. Field surveys, rearing experiments,
otolith analysis, and field manipulation experiments will be combined to elucidate the
relationship between fish ecology and the environment, using rivers, coastal areas, and
bordering tidal areas as the main field sites.

K#k #ht YAHAGI Takuya
Bh#  Assistant Professor
yahagi@aori.u-tokyo.ac.jp
http://www.edu.k.u-tokyo.acjp/benthos/
EEAEEY. ERARE SR RBERER

Bentholoy, Evolutionary ecology, Blogeography, Deep-sea ecosystems

BEICIFE LRI ERTEEEMDNERT 2, TNOELEREDDBEE
DREBRICAITC. FMABEMICLSEA BB, EEETCICERINTFEZRLT
LTV, FIROEMFNEIE. ERBEAREES DHRGEIEBTECE
ANDBFHREXECICHEELRREZRZLTVS,

Our laboratory members are studying the diversity, evolutionary ecology, and dispersal

Yahagi et al. 2017, Bl Ecol. Soc.Am.

FBRUKIE D EEEBE. BEMRE

mechanisms of marine invertebrate animals by culture experiments, genetic and chemical S B IBETEAE A T D
analyses, and in situ observation using research vessels. These biological data contribute to Deep-sea hydrothermal vent animals, including
the assessment of the IUCN red list of threatened species and establishment of effective threatened species on the red list

marine protected areas.

[3%1E#S Adjunct academic member]

kR 723X SATO Katsufumi

% Professor

katsu@aori.u-tokyo.ac.jp

http://www.fishecol.aori.u-tokyo.ac.jp/sato/

BABREREOERERS

Ecophysiology of marine top predators

SRR - UIAAE - B BEMILEL VO IOBFSERER. BEE
BRICBVWTBELGRAZRZLTVWS, NAFAFVITFEEAVT SR
BEPTNZRVEADREIC DOV TRANTL S,
Top predators, such as pelagic fish, turtles, seabirds and marine mammals, play a significant LYRERRT B A DAL

role in marine ecosystem. Using biologging methods, behavioral ecology of top predators A green turtle ingesting a plastic bag
and surrounding environments are investigated.

[3$B#& Adjunct academic member]

F# E 5% INOUE Koji

#I®  Professor

inouek@aori.u-tokyo.ac.jp

http://darwin.aori.u-tokyo.ac.jp/inouelab

RIBEIS. HEREL. DTFEEBTF. BBEY

Molecular mechanisms of adaptation to marine environment

LTOEME. TNTNRESEBEMHHAHERRIC. TNETNHERRDOH

THRENGMAE 505, TOLOGEEZFTPIIE X 5EETFOREPELIC
DVWTHIEELTWS, Tfe. RAVATSRXFvIPKEFTRNEDKBEEY D

TITITEEG A Z /AR, REEISPERE

FEOERICOEEA TV S, BRORRETIVEBS
) ) ) ) ) ) . Asian medaka fishes are good models for environ-
Every organism occupies unique habitats and niches. Functions and evolution of genes that mental adaptation and environmental polution studles.

support such unique habitats and niches are investigated in this laboratory. In addition, studies
of influences of microplastics and chemical pollutants on aquatic organisms are conducted.
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Fieldwork Practice in

Coastal Environmental Studies

AFIRAHEHT

Otsuchi, Iwate pref.
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BARNMRBEFERL. BFEOFBERLICEDIRMBLIUBERREZRES
BB LICEOT BEFEHMERDRIL. BFORBAESLUBFZH#MELT
HEEDERICEITSHBEMRZEELTCVE T, AUFITLTIE. BFEIM
BER - BAFERAIN - BFRRAEZIELGRELTEIT. TNODERLELS
TovbTr— LB IO BERFICETARERZRERHLVE
Y. BELGEFIELERMZR > TBFOREEMIGRIRAIK. BFOFAL
HEZDRIHDHDMBERMBLUREEZFIC DOV BFERITRIEE TR
BHEHFANYTOMRERBEITSHIET. BOBEICBVWTIDONHEZEF T5ILED
TEDAREZBEMLTCVETY, &fc. EUMBREREADHER. MEEAD
R, KF BERQTPEER. VIR0 0F BN BERERERDIIE,
EXRREE, RIEREORBUICEM CEDAMEETRLTVET,

The Department of Ocean Technology, Policy, and Environment aims to research
and carry out educational activities on innovation of ocean industries, creation of
marine environment, and ocean-based problems by developing technologies and
technological policies regarding ocean utilization and protection. In our curriculum,
ocean technology policy, ocean industry development, and marine environment
creation are core subjects as well as their supporting subjects related to platform
technologies, sensing technologies, and ocean sciences.
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B EXOER - 112 & DORBE Organization and Social Background
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Food resources
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Urgent issues and social demand
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Global environment

WEFIAICED
ABEFREED
BEERRERD
Bl

BRI

Safety and security

Environment
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The ocean has the potential to contribute to
solving problems related to resources and
energy, global environment and biological

B{RiE#mr5
4 BEIOISL.
E#ﬁ’ﬂﬁz Sk

Brazil-Japan
Courses. Mar eTech Sy

IXF-BiaEEL
Improve energy selfsuficiency rate
HiRaE
Resource rich country

HRNRRSE
Sustainable food supply

resources. The Ocean Fundamental Law

FEARBAN o

technology

was enacted to confront these problems
and the Department of Ocean Technology,
Policy, and Environment was established
as a center of ocean technology research.
The department collaborates with
other organizations inside and outside.
The University of Tokyo contributes
to strengthening the foundation of a
sustainable society by creating new
industries to support such a society.

B A5 F+a15L0OER Curriculum
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Ocean Utilization Systems

CO=2 REREL
€0z concentration stabilzation

SRS

and mitigation

TR SR

ERELDBAFREM
Fundamentals of Ocean Technology

ARBERPER SeimAiEI R
Metocean fundamentals for Engineers. Advanced Ocean Technology
BEORT A 4
Marine Robotic

hanics for EEBETETUVY

Marine Environmental Modelling

BESCHRENTVET, TOVTINTRS A/ M BT YT
Special Lecture on Project Management Ocean Data Science
The curriculum provides courses on ocean
technology, policy, creation of ocean
industries, and ocean environment that are
based on a deep understanding of platform -
PRARIEH- HEHERR

technology, sensing technology, modeling
technology as well as environmental and
ocean sciences all of which are critical in
creating a system in the oceans to solve the
world’s most pressing issues.

B SROEHEFH Scope of Department Activity
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Theory on Ship Propulsive Performance
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BERNBREDE
Ocean Technology Policy

BSAR M TAKAGI Ken
¥  Professor
takagi@edu.k.u-tokyo.ac.jp

HHOEDEAE EEZ ITIEBKILR P AR INA KL —
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FERAORSE. R BREEREOBAIXIVF—
OEEBICEFBTES, THIC, HEAREEELZLEIC
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BURTL

FO—>Ic & B EMREEERIE

Motion Alert System Utilizing Drones
It is well known that resources and energy such as sea-floor
hydrothermal deposits and methane hydrates are present in
Japan's Exclusive Economic Zone (EEZ). This zone can also be
utilized for natural energy conversion such as wind power,
and tidal- and ocean-current energy conversion. Offshore
aqua-farming can contribute to the increase in self-sufficiency
in food. Our laboratory aims to present a technology policy
for industrializing these marine technologies. Prediction of key
technologies for the future is most important for developing
effective technology policies. This can be achieved only
by studying typical marine technologies, discovering key
technologies, and our predicting future possibilities.

Main Areas of Laboratory Research

1. Ocean Current Energy

2. Motion Alert System Utilizing Drones

3. Offshore wind development system
Please note that Prof. Takagi will not accept students.
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Marine Technology Devices and Smart Systems
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Digital Twin for Smart Ship Structures

We are developing smart structures with advanced materials
and technology devices for reliable ocean exploration.
A smart structure with sensor networks, processors, and
actuators has an ability to know the conditions of itself and
around it, and to adapt them in real time for more efficient
and safe operation, as a human being with nerve networks,
a brain, and muscles does. We are studying on fiber-optic
sensor network with high accuracy and resolution, diagnosis/
prognosis techniques based on inverse analysis or artificial
intelligence, and lightweight structures made from carbon
fibers to apply them to not only offshore structures and ships
but also aircrafts, space vehicles, infrastructures, and robots.
Implementation of smart structures gives higher performance
to these structures, and drives challenges in ocean.
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Fusion of domain expertise and data science in offshore drilling

Commercialization, together with further technology develop-
ment, is inevitable to secure sustainable ocean development
with scale. The environment surrounding various ocean utiliza-
tion, such as offshore CCS, offshore wind, methane hydrates are
highly volatile, uncertain, complex and ambiguous. The key to
overcome this situation is co-creation of concepts among various
stakeholders and making good decision to drive innovation. We
aim to accelerate such innovation by managing the complexity of
ocean development systems under socio-technical uncertainty
with an interactive integrated model.

Our key strategy is systems innovation by integrating cutting-
edge technologies from different fields and applying them to
ocean development. We focus on the fusion of ocean engineer-
ing, our core competence, and innovative technologies, such as
data science and sensing systems, for its sound application in the
harsh ocean environment. Specific research topics are anomaly
detection for ultra-deepwater drilling systems, bayesian fusion
models, digital twin for subsea line structures, and statistical de-
scription of metocean conditions.
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Ocean Resource and Energy
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Spar-type floating offshore wind turbine
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Vortex field around half-
submerged circular cylinder

Aiming at developing new types of resources and energies with
small negative environmental impact, our laboratory conducts
researches on realization of ocean renewable energy such as
offshore wind, ocean current, tide, thermal, wave, and solar
energies that are now being actively investigated in the world.
We propose demonstration projects of ocean renewable
energy and ocean resource, as well as developing state-of-the-
art core technologies of riser and offshore platform, such as
motion response and vortex-induced motion (VIM) of floating
structures, vortex-induced vibration (VIV) of underwater line
structure, stationkeeping, and material characteristics.

Main Areas of Laboratory Research

1. Ocean renewable energy

2. Mineral and hydrocarbon resources
3. Ocean space utilization

4. Natural gas storage system
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Seabed Resource Development
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Artificial Methane Hydrate (AIST)

Various energy, mineral, and biological resources exist under

the deep waters; however, most of them are rarely tapped

by human beings. Environmentally sound and economical

development of these seabed resources will contribute to

the prosperity of human society.

To realize the sustainable development of seabed resources

in the deepwater environment, we conduct

1) study on genesis of resources and ecosystem in the
deepwater environment,

2) development of production technology for seabed
resources, and

3) environmental impact and economical evaluations of
seabed resource development. In addition, we emphasize
the practicality of findings and promote cooperation
among industry, government and academia.
We advance the commercialization of seabed resources

such as methane hydrate and greater utilization of the deep

sea, such as CO, storage in the subsea underground.
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K TELNAEEZERT ZE0R (2018 F£HS5UME)
Waves propagating in the ice-covered Arctic Ocean (Mirai cruise, 2018)
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The principal objective of our research is to intelligently utilize
the ocean based on a good understanding of its physics. To
further our understanding, we conduct field observations,
laboratory experiments, and numerical simulations. Facilities
available to us, to collect these results, including the Hiratsuka
ocean observation tower, large experimental wave tanks, and
supercomputers. Applications of our research results include
ship navigation, feasibility studies of marine renewable energy
and disaster prevention. Furthermore, our constructed ocean
information such as wave and ocean current energy data are
made freely available by our user-friendly data server (¥).
Wind fields over the ocean have been also studied through
the wind challenger project and support for national sailing
teams.

*http:/fwwwiodaiww3 k.u-tokyo.acjp/nedo_p/en/webgis/

NELRGRET AN RE FZ
Handy wave buoy FZ
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Microscale simulation of COz hydrate formation
within sand sediment
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Concentrated area of floating plastic

debris in Tsushima Strait
Our researches are aimed to form concepts of environ-
mentally harmonizing systems, which coexist with natural
environments for the global sustainability. For this purpose,
we are developing computational models of environments
using physics, chemistry, and biology, etc. Then these models
are synthesized into simulation systems in order to predict
environmental impacts and construct public acceptance. Our
research interests are CO, storage in the deep ocean and in
subsea underground, biological CO, fixation, formation and
dissociation of methane hydrate, CO, geological storage by
hydrate, the effects of CO, on marine biota, and offshore
recovery of floating marine plastic debris.

Please note that Prof. Sato will not accept Doctoral student enrollment
after October 2024.
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BEREOREDELE
Social-ecological systems approach for sustainable coastal fisheries
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BEIRIVF—RRORERETM
Environmental impact assessment of
marine renewable energy

To continue enjoying the blessings of the sea, preserving
various functions of marine environment, restoring deteriorated
environment, and creating a favorable new one are crucial. We
aim to analyze and evaluate marine environment systems from
the viewpoints of physical processes, ecosystems, and social
systems considering the interaction of land, coastal zones, and
oceans.

Main Areas of Laboratory Research
1. Environmental impact assessment for ocean utilization
technologies
2. Environmental regeneration of coastal zones for a
sustainable society
3. Marine environmental problems of rapidly developing East
Asian countries
4. Modelling of marine ecosystems and socio-economic
systems
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3 AUVs ready for the experiment
(Tri-TON, Tri-TON 2, and Tri-Dog 1, left-to-right)

BEZ1T<

AUV Tri-TON

AUV Tri-TON following
the seafloor

We develop new platform systems for underwater observa-
tion based on the latest robotics and data science.
Autonomous, unmanned platforms have a large potential
to obtain data about the vast ocean. We seek to realize
novel underwater platform systems to reveal the nature of
the ocean. These systems will realize wide-area, high-accuracy,
and long-term observation through collaboration of multiple
platforms such as autonomous underwater vehicles (AUVs),
remotely operated vehicles (ROVs), autonomous surface
vehicles (ASVs), and seafloor stations. Some of the ongoing
projects are as follows; collaborative navigation and formation
control of multiple AUVs, long-term deployment of AUVs
based on seafloor stations, low-cost AUVs, autonomous de-
tection and tracking of marine life, and under-ice observation.
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Ocean Remote Sensing
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Hiratsuka Tower and Wave Radar, Examples of Waves and Sea Ice Mea-
sured by Radar

The ocean has always been in constant flux. Cause of ocean
fluctuation vary : sea surface wind, sea-level pressures, seawater
density, and topography. States of oceanic fluctuation are
generally represented by flow such as ocean current and
tidal current, and waves that express sea surface configuration.
Everything in the ocean drifts and oscillates under the influence
of waves and flows. Ocean engineering starts from determining
oceanic fluctuation and eventually assesses their influence.
Main areas of the laboratory research are measurement of sea
surface physical phenomena such as wave, wind, sea level, and
sea ice by using microwave pulse Doppler radar, dynamics of
floating and underwater line structure, and development of
ocean renewable energy systems. Field experiment of remote
sensing of sea surface by using microwave radars, and R&D
and demonstration of ocean renewable energy utilization
systems have been conducted at offshore of Hiratsuka city in
Sagami-bay, Namie town of Fukushima prefecture, Kuii city of
Iwate prefecture, Monbetsu city of Hokkaido government.
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left: Seafloor stations for seafloor positioning observation
right: UAV ocean observation experiment

In the 21st century, the density and transmission speed of
information surrounding our society has increased, while
the underwater and the seafloor observations and the
sophistication of the information transmission remain issues.
Underwater information, seafloor topography information, and
underwater/seafloor positioning are closely related to our daily
lives, resource development, disaster prevention, etc,, and high-
speed and high-density information collections are required.
In our laboratory, by using UAV, aircraft, satellite observation,
next-generation measurement technology, etc,, we are conduct-
ing research and development about high-precision seafloor
positioning observation technology, bathymetry measurement
technology, underwater environment measurement technology,
aggregation of observation information, construction of data
system, and satellite utilization. We are also conducting
actual ocean observations and experiments, such as UAV ocean
observation experiments, satellite positioning with lasers, and
actual observations for the precise seafloor positioning.

Main Areas of Laboratory Research
1. Seafloor geodesy

Seafloor measurement

Satellite ranging

UAV ocean monitoring
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(R/V Mirai Arctic Ocean cruise in 2016)

Changes in the Arctic Ocean environment, typically shown as
unpredictably rapid reductions of sea ice in the Arctic Ocean,
are well known as one of the most remarkable evidences
of global warming. The overall purpose of our research is
to elucidate the status and trends of ongoing Arctic Ocean
environmental changes. Observational cruises of R/V Mirai
and icebreaker under international collaboration project
enable us to collect unique and high-quality data of physical
and chemical oceanographic properties. We can also collect
year-long time-series data by mooring and ice-drifting buoy
observation at key areas of ongoing Arctic ocean environ-
mental changes. Based on the analyses of such observational
datainthe Arctic Ocean, we investigate the “status and trends”
of changes in sea ice and physical oceanographic conditions
and the important processes among atmosphere, sea ice,
and ocean, which play important roles of the Arctic changes.
Developments of observation methods in sea ice region of
the Arctic Ocean are also investigated.
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Climate Prediction and its Application
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Climate variations and change have greatly influenced the
human society. Besides the seasonal monsoon rains, Japan and
most parts of Asia are influenced by interannual climate modes
such as El Nifio, El Nifio Modoki, and Indian Ocean Dipole. To
find solutions to those climate-related environmental issues,
we analyze the climate variability on time scales of months to
decades using observed data and results from a state of the
art ocean-atmosphere coupled general circulation model
(GCM). The coupled GCM known as SINTEX-F simulates
ocean and climate processes accurately and predicts climate
fluctuations with long lead times. In addition to understanding
climatic impacts on societies, we also study climatic impacts
on regional ocean processes. The interrelationship between
climate and small-scale ocean processes is important for
sustainable management of marine resources in addition to
ocean and climate predictions.

Please note that Prof. Behera will not accept students.

Sea level anomalies associated with 1997 Indian Ocean Dipole and
El Nifio (upper), and 2004 EI Nifio Modoki (lower,).
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I am now studying on the construction of the food web model on Lake Izunuma. The Department
of OTPE is a free land where students are entitled to try many topics that they have interest in
within their fields. Modeling is what I have always wanted to study. And I am very grateful to my
supervisor for his fully respect to my interests in the topic and his encouragement that motivates
me to study further. What’s more, the Department of OTPE enjoys an atmosphere of generous
assistance from both professors and tutors. Whenever students meet with problems, they will
always receive warm, selfless and enthusiastic help. In the process of my research, it is the
countless help I received that propels me to continue my research and I treasure it very much.

For those who aspire to make a study, the Department of OTPE is just the right place for you.
Let’s study together!
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42



=
RIRVATLE 5%
http://envsys.k.u-tokyo.ac.jp

NEDFEENH OB RZEDATYERE - EEYHLE PHIE - 1 - BEORFRIC
HORBYEIL, K- K- LB - 7R - FRRADSLLEARICKELGREZS
ATWBDHESY. b - HRESCRIEVATLERIKRAGREEZRESET
W3, INSOEEBICHIFL, Ffitrl s RE VRIS DUEDDERLT
7O—FELT REVATLICEIBMELTRIVF—DRNZEEIHE - 57
L. YRATLZBH Y HEREOMEERZHESNCT BT ENEZISND, K
MERMICEDVVATLOBREZIDSBEHENIMERDHDDER
®ifi - ThoZHa L7 7O0—FITA. &% - BFHSE - BERE W ofcBinZz
HREE LICREBRFEDBRERTANBETNTN S, TITE VATPER
E2EVIBRICEDV DR ZTOITELRETH S,

RIEVATLFERTIE. ANB-BARELTOREV AT LEERT HERRED
MHEFRPEFREICOVTIEEL. TOERRICED(RIEVATLETIVOBEREIC
L BREDFRIE DAL L AR E - HIEHORBEMZRY . oI, RIFHAMELML
R2OTHAVEZDRRZBRLTHE - REIT OV S,

The production of artificial materials, the discharge of wastes, and the development of
Earth’s surface, underground and ocean have significantly affected the environment
systems which are composed both by natural environments and human societies,
and have degraded the wealth of ecosystems and the quality of human life. To tackle
and overcome these problems, it is quite important to understand the material and
energy cycles, and to clarify the interaction among sub-systems which constitute the
whole environment system. In addition, it is highly expected to develop problem-
solving methodologies and their application through the detailed study by natural
scientific and engineering approach together with the integration of economics, policy
science, and international cooperation. The viewpoints of risks and safety are also
fundamental importance for our activities.

Department of Environment Systems conduct researches and education to design
and realize the sustainable societies by analyzing the interaction and relationship
between human societies and natural environment, developing the model to
represent the environment systems based on
the detailed analyses, clarifying the causes

of the problems using the systems model,

and investigating the possible solutions and
the way to manage the system. We expect
highly motivated students and researchers to
join in our group to collaborate to achieve the
objectives.
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Organization of Dept. of Environment Systems
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Research fields of Environment Systems
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Modeling of Environment Systems and
design of sustainable societies
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Environment systems study addresses the
modeling of environment systems which
consist of human society and nature to cre-
ate sustainable societies.
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Environment systems study comprehends
materials (artifacts and waste) and energy
flows in human societies and nature (at-
mosphere, hydrosphere, geosphere and
biosphere) to clarify their mutual interfer-
ence.

BRYATLET

Environmen ems Model

AR

Design of Sustainable Societies
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Curriculum

OREVRTLFEDER

Fundamentals of Environment Systems (ES)
RIBVATLFOEREGSIABDHEERSE. RIFEEZRAT
BB TRERAFINEZ IO DERR BRZIRHL
TWET,

Lectures on fundamentals of environment systems and those
to learn basic skills to solve environmental problems are pro-
vided, which introduces the basic observational, analytical and
communicational skills associated with environment systems
studies.

ORERTLFEDIGHE

Applications of ES
BEPHEFRORME PRI E L L CRIBEEZ T CHRIR
THAHICEDSH. HHWNE. BPEBEOITHE PR
EZOEEHS LCRIBHERDIIEPREVAVDER|ICHEDS
eHITREUET,

Our Dept. offers variety of lectures for students to learn both
engineering and management skills/senses for them to
actively work as engineers, researchers, managers, and/or ex-
ecutive officials after graduation.
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Fieldwork Exercise
REBHBICBWVTE. REICT—IVLEANEA . 508 - 5
WIBTENEEERCTT, Jr—IVFNRBZEBL T EFEDHE
B CIEBEICDIFBTELBZ TEWVRESTA - DiFOAEY
FHRI - DITERDER - BITDAEHGELXEIMRTERL
TWET,

Fieldwork exercise is essential for environment systems
studies. Our Dept. emphasizes the fieldwork exercise as a
fundamental part of our degree program, through which
basic skills on observation, analysis and communication are
expected to be obtained.
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Research Support Programs
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Exchange Student Program
REARUT VAL Yy IR T RERNZEERET 57O
TILTY, WRIE B 1FEOFE (10 BAZEEIL 2 FER)
T. EFERKICT. KREREZBMRBERFICTH)F27
LERELEY, . BEEFEOREEICOVTEMRRIMIC
SRR FARELE T,

An exchange student program between our Dept. (ES) and
Dept. of Chemical Engineering, Imperial College London (ICL)
is provided. In this program, first grade students in the
master's course will take classes at ES in a summer semester
and at ICL in a winter semester. We will also provide a short-
term exchange program in the PhD study.

SELIREMEREREIIE OIS A

The Doctoral Research Financial Support Program
B ERREFEDRESSUSEBROMEENCEVTHELE
BAFID—DTHIHAETOR—F IV EIERH T DS %IR
HU., ZOHERERICEBFEIIHAREY R— M5 THE
Bhhel ZZHMLET,

This program provides PhD students with the opportunity to
develop a research proposal, and the applicants with the most
promising proposals will be awarded some financial support
from the Dept.
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Jennifer CHIA Wee Fern
Graduation: March 2021 (Doctoral Course)
Air Liquide Global E&C Solution Japan Ltd.
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My research focused on improving the material value of
non-recyclable PET bottles into char, a valuable precursor
for activated carbon. | first realized the plastic crisis in my
home country, Malaysia, which had become a dumpsite for
non-recyclable plastic waste from various countries due to
improper import regulation and lack of domestic recycling
capabilities of the exporting countries. This became a
motivation for me to pursue my doctorate degree in the
Department of Environment Systems, the University of Tokyo.
Enrolling in this department provided me the opportunity
to learn from scientists specializing in various fields such as
engineering, chemistry, environmental studies and social
studies. | have met amazing mentors and comrades who are
passionate in providing solutions to task for the realization of
a sustainable society.
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Atmosphere Environment Systems

FHA B— TONOKURA Kenichi

Bi%  Professor
tonokura@k.u-tokyo.ac.jp
http://www.tonokura-lab.k.u-tokyo.ac.jp/
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IV ABIZ D IRIN D FeAE B & U = NO2 5HE
Measurement of atmospheric NO2 by a pulsed differential absorp-
tion optical spectrometer

Air quality issues are the result of interplay between the fol-
lowing factors: chemical reaction, climate and mass transport.
In order to reduce negative environmental impact, we need
to identify as well as understand the reaction mechanisms
that occur in the atmosphere and recognize the effect of
these mechanisms on the environment as a whole. The
research our laboratory performs is based on the belief that
new interpretations of homogeneous and heterogeneous
reactions occurring in the troposphere and stratosphere are
important in the development of counter measures against
global warming. Thus, our laboratory employs several methods
to conduct atmospheric chemistry research and to perform
high sensitivity measurement of atmospheric trace species.
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Marine Environment Systems

ZERA % TABETA Shigeru
#¥%  Professor
tabeta@k.u-tokyo.ac.jp
http://mee.k.u-tokyo.ac.jp
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FRRODYVZI1L—Yay (REOFEETIV)
Ecosystem modelling and simulation (modelling of fish behavior)
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Simulator for sustainable coastal fishery

The life of human being cannot stand without a variety of
ecosystem services, especially the ocean which occupies
about 70% of the earth’s surface plays an important role in
the problems of the earth’s climate, food and energy. \We
aim to analyze and evaluate the impact of human activities
on ecosystem as well as to develop technologies to preserve
restore/manage the ecosystem. Main areas of our research are
modeling of physical/chemical/biological processes compos-
ing ecosystem, environmental impact assessment of ocean
and coastal development, restoration and management of
coastal environment through ecosystem approach, and so on.
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Geosphere Environment Systems

&% BAf¥ TOKUNAGA Tomochika
BI%  Professor
tokunaga@k.u-tokyo.ac.jp
http://park.itc.u-tokyo.ac.jp/tokunaga/
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FHG TRt T ERBED O DEZ R VT LT UV T DHRE
Integration of monitoring and modelling for sustainable development of
subsurface resources

Underground geosphere environment has been extensively
used to support highly developed human society; e.g, extrac-
tion of energy resources and groundwater, waste disposal,
construction of tunnels and underground spaces. Because
of these activities, environmental problems which affect the
sustainability of our society have emerged. The target of
our laboratory is to understand and predict the change of
geosphere environment caused by human activities, and to
develop necessary engineering measures to attain sustainable
use of geosphere environment. Current research topics
include, studying geosphere environmental changes caused
by energy resources development and proposing necessary
technological measures for sustainable resources development,
securing stable and safe freshwater resources and development
of efficient management schemes, and modeling long-term
fluid flow and material transport processes through geosphere
and its application to waste disposal and energy resources
exploration.
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Energy and Environment

Z40IEE  AICHI Masaatsu

ST Assistant Professor
aichi@k.u-tokyo.ac.jp
http://park.itc.u-tokyo.ac.jp/aichi/
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Possibility of electric load levelling by geothermal heat pump system

The realization of sustainable and environment friendly energy
system is necessary for our future. Our laboratory studies
hydrogeological and thermoporomechanical modeling to
search the suited areas for geothermal heat pump systems
and geothermal power plants, the design of a possible
sustainable energy system by combining several renewable
energy resources with geothermal heat, and techniques to
integrate modeling and monitoring for better understanding
of subsurface heat and fluid motion in order to monitor and
control the sites for carbon capture and storage or geological
repository of radioactive wastes.
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Energy and Resources Systems

EE  MATSUSHIMA Jun

B3%  Professor
jun-matsushima@edu.k.u-tokyo.ac.jp
http://park.itc.u-tokyo.ac.jp/jmatsushima/member/
matsushima.html
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Exploration geophysics is eyes looking inside the subsurface
by using physical methods at the surface of the Earth to
measure the physical properties of the subsurface. We are
developing new algorithms for investigating the physical
properties of subsurface rocks and their validation by labora-
tory measurements and rock physics modeling. Although so
far our targets include georesources such as methane gas
hydrate and geothermal energy, we would like to create
transdisciplinary sciences based on georesources-oriented
geophysical technologies.

The degradation of energy quality is an essen-
tially important issue in maintaining our society. One way
to mathematically express the energy quality is the EROI
(Energy Return on Investment) which is defined as the ratio
between the quantity of energy delivered to society by
an energy system and the quantity of energy used directly
and indirectly in that process. The estimation of EROI can
provide useful insights for examining the advantages and
disadvantages of different fuels in the energy production
process. Many of the world's remaining oil potential are
located in challenging regions, such as the Arctic or in deep
waters. We estimate EROI for different fuels and conduct
quantitative studies on the relationship between energy
quality (EROI) and quality of life (QolL).
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Environmental Informatics and Sensing

7KEF B#FZ MIZUNO Katsunori

HEHFZ  Associate Professor
kmizuno@edu.k.u-tokyo.ac.jp
https://webpark2264.sakura.ne.jp/mizu/
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Seafloor habitat mapping by a camera Dynamic measurement of benthic
array and automatic prediction of coral - organisms by a crawler type acoustic
coverage sensing system

We are developing a new concept of environmental
sensing and information processing technologies to obtain
environmental information efficiently and quantitatively based
on physical measurement methods such as ultrasound and
light, with the aim of understanding the interaction between
"nature” and "human” mainly in the hydrosphere field. The
introduction of power generation facilities using renewable
energy, development associated with the effective use of
fisheries, tourism, mineral resources, etc,, and environmental
changes associated with climate change such as global warming
are recognized as ongoing global issues, and there is concern
about the short- and long-term impacts of these environmental
changes on the natural and human worlds. The enhancement
of objective environmental data is considered to be one of
the mostimportant approaches when establishing policies and
discussing issues among various stakeholders. For this purpose,
we feel that the importance of the environmental informatics
and sensing will increase more and more in the future.
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Environmental Safety Systems
#o3m #% 5  NUNOURA Teppei
AEHFE Associate Professor

nunoura@esc.u-tokyo.ac.jp
http://www.nunolab.k.u-tokyo.ac.jp/
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Carbonization of
non-recyclable PET waste

Activated PET char
Highly porous, List B8 g mdscrin, o

Social activities of human beings are always involved with
the production of wastes. In a university, for instance, various
types of wastes are steadily generated, including general
ones similar to domestic garbage and also highly harmful
ones that are infectious or chemically hazardous. These wastes
have to be either processed for proper recycling or treated
and disposed of safely. In any case, these recycling/treating
processes need to be environmentally safe, so as not to
cause any problems in the environment. This environmental
safety aspect must always be considered when developing
technologies to deal with wastes.

Our laboratory focuses on the development and
environmental-safety assessment of novel technologies for
the treatment of chemically hazardous wastes and for the
waste-to-energy conversion. Currently we are studying on
(i) supercritical water oxidation of hazardous wastewater,
(ii) supercritical water gasification of organic waste, and (i)
treatment of osmium wastes using supercritical fluids.
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Environmental Process Engineering

#AME AKIZUKI Makoto

AHIE  Associate Professor
akizuki@k.u-tokyo.ac.jp
http://www.oshimalab.k.u-tokyo.ac.jp
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Organic synthesis in hot compressed water using solid acid catalyst

We investigate applications of hot compressed fluids,
particularly hot compressed water, on environmentally
friendly chemical processes. Water under high temperature
and pressure conditions exhibits significantly different solvent
properties than that under ambient conditions, and these
properties can be controlled by adjusting the temperature
and pressure to suit the characteristics of the reactions. This
advantage, along with the low environmental load of water,
makes hot compressed water a promising medium for organic
synthesis, biomass conversions to value added products, waste
treatments, material recycling, and inorganic material syntheses.

Our current research focuses on organic synthesis using
heterogeneous catalysts, biomass conversions, and waste treat-
ment. In these studies, we investigate the effects of the solvent
properties of hot compressed water by kinetic analysis and
propose new reaction control methods.
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Environmental Risk Assessment

KB &A OSHIMA Yoshito

B¥%  Professor
oshima@k.u-tokyo.ac.jp
http://www.oshimalab.k.u-tokyo.ac.jp/
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Experimental research in universities seeks originality through
conducting cutting-edge activities. Students and researchers
do this by conducting research and related activities safely
while maintaining their creativity. This is, however, a challenging
proposition because research is inextricably linked with risks.
The degree of researcher freedom is an invaluable source that
invariably leads to new discoveries; and as a result, the notion
that research consists of “non-stationary” tasks is a premise that
must be accepted to a certain extent. In order to discuss the
safety of experimental research sites that have such high degrees
of freedom as arbitrariness and non-stationarity, the events
occurring at experimental research sites must be analyzed more
quantitatively. What is more, the complex relationships of human
elements, non-human elements, and surrounding environment
in the structure of the laboratory system must also be logically
organized and clarified. We aim to clarify the safety structure
of experimental research from the perspectives of diversity
and non-stationarity by collecting objective data on actual
conditions and characteristics of research sites, and modelling
various elements related to safety in the research laboratory.
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Environmental Safety Management

kA HE  IIMOTO Takeshi

%  Professor
iimoto.takeshi@mail.u-tokyo.ac.jp
http://iimoto-kankyoanzen.adm.u-tokyo.ac.jp
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"Radiation environment” is a typical example of an environ-

ment system relating to both humans and surrounding society.

Our research field "Environmental Safety Management” covers

all studies on safety and risk management, mainly in radiation

environments. The keywords of our research are "radiation and

radioactive materials” and "radiological protection”. We pursue

studies from the viewpoints of both natural and social sciences.

Our main research targets are:

1) Development of methods for radiation measurement and
dosimetry

2) Study of safety measures for radiation applications and the
management of radioactive waste materials

3) Study on natural radiation environments and naturally
occurring radioactive materials

4) Study on environmental protection and environmental
assessment on radliation

5) Study on risk management and risk communication, etc.

Our research themes are selected from timely discussion
points and needs relating to activities of IAEA, UNSCEAR,
ICRP and regulatory science in Japan.
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Decrease in sleep disturbance and increase in electricity consumption by air
conditioners in Jakarta

Currently, a lot of data on the environment and society is
available to the public, and data can also be obtained by
measuring and investigating on one's own. In our laboratory,
we evaluate environmental impacts through data analysis and
design countermeasures by understanding what the problems
are based on life cycle thinking,

For the problems of heatstroke, sleep disorders, and
increased energy consumption due to rising urban tempera-
tures caused by global warming and urban heat islands, we
are quantifying the impact through statistical analysis using
health statistics, detailed energy supply and demand data,
epidemiological surveys, and meteorological observations.
Furthermore, through urban climate and building energy
simulations, we are pursuing desirable countermeasures.

We are also attempting to evaluate the environmental
and social impacts caused by consumer behavior through life
cycle assessment (LCA) and social life cycle assessment (SLCA)
using household expenditure and time use surveys, as well as
to propose specific countermeasures.

(O, ]
—

Dept. of Environment Systems



BIESRTLEER

Dept. of Environment Systems

ETERIEICAT & OEHESSEE Cooperative Program with National Institute for Environmental Studies

BEREMRAINF D

Transition to a Cycle-Oriented Society
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#I%  Professor
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Material Flow due to International Trade

"Cycle-Oriented Society (COS)" is a social vision toward

a sustainable society, in which reducing, reusing, recycling

(3R), and appropriate treatment of wastes are regarded as

key activities. COS also entails a broader social vision that

might include, for example, responses to climate change. To
facilitate a transition to a COS, this laboratory addresses the
following research subjects;

- What is a COS like? How we can harmonize/integrate
actions for a COS with those for a Low Carbon Society
and a Nature-Harmonious Society? — Interdisciplinary
studies are undertaken to analyze and propose a vision of
a sustainable society through examination of its concepts,
measures, and indicators. Studies to realize a safe and
sustainable society where adaptation measures to weaken
and/or avoid negative influences caused by climate change
are embedded.

- What is the status of material cycles in our society? To
what extent does our society cause environmental impacts
through the use of materials/resources and disposal of
waste? (e.g, environmental impacts associated with the
use of metal resources; resource dissipation in recycling)
— System engineering studies are pursued to design and
assess technological systems for a transition to a sustainable
society through understanding and prediction of various
socio-economic activities, Life Cycle Assessment (LCA) and
cost analyses of various technological systems.

- What are policies and actions that can support a transition to
a COS? How should responsibilities be distributed among
stakeholders in supply and recycling chains? — Policy studies
are conducted to analyze and propose effective institutions in
a sustainable society through assessment of various environ-
mental management regulations.

Environmental impact
throughout the lile cycle
Socio economic

@
[, =&

Matural
enviranment
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Cycle in Socio-Economic System and Cycle in Natural Environment
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Using engineering and informatics as fundamental technologies, along with an
understanding of human characteristics, this department conducts research that
contributes to human activities by developing novel elemental technologies and
system designs. Our research targets focus primarily on the engineered devices and
man-made systems that make up our societal and living environment. Among the
research themes considered are the development of assistive technologies that will
enable people to live their lives in a secure manner, the realization of services that
will ensure the safety of the social infrastructure that surrounds us, and the realization
of a carbon neutral future for the global environment. Our mission is to create
frameworks that will lead to the realization of a safe and secure society under the
motto of “understanding people, supporting people, and connecting people.”
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Department of Human and Engineered Environmental
Studies is dedicated to developing novel technology
and system designs that support human activity by
focusing on artificial objects and systems that make up
our social and living environments, based on a foundation
of engineering and information science, as well as an
understanding of human characteristics. Human char-
acteristics include life activity, cognition, psychology,
perception, learning, and social skills. Understanding
these characteristics and their changes is a significant
challenge for science and technology. In addition, the
development of support technology for people to live
securely, the realization of services that protect the
safety of social infrastructure, and efforts towards carbon
neutrality for the future Earth environment are urgent
research issues for 21st-century society.

To understand the essential human characteristics
and design, create and maintain the environment around
them, it is essential to base this on the fundamental
principles of science and engineering, and integrate
various cutting-edge technologies. The department
aims to promote education and research to achieve a
mechanism that leads to the realization of a safe and
secure society while constructing and developing such
a comprehensive academic system. Specifically, we are
active in three directions:

“Understanding people”: Utilizing sensing tech-
nology, neuroscience, mechatronics, educational
psychology, and other technologies to scientifically
elucidate human psychological, behavioral, and
physiological characteristics and conduct research
and development on human-centered systems and
services.

“Supporting people”: Utilizing technologies such as
robotics, mobility, digital twins, and machine learning
to conduct research and development of physiologi-
cal, psychological, and social support technologies
to help people live in a better environment.

“Connecting people”: Utilizing technologies such
as computational engineering, complex systems
science, renewable energy, and system design to
build mechanisms to harmonize humans and artifacts,
promote cooperation among people, and realize
sustainable social and economic development.

Our department aims to cultivate human resources
with a broad range of knowledge that can respond to
social issues. To achieve this, we provide flagship
lectures that educate students on the necessary founda-
tions and applications for researchers and engineers,
utilizing experimental equipment, tools, and software
and practical project exercises through cooperation with
the industrial sector while considering the background
of the students. Through the curriculum, students can
learn fundamental theories such as mechatronics,
sensing, information science, and simulation and
pursue comprehensive learning that combines elemental
technologies as well.
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Ambient Mechatronics
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Flexible and high-power Electrostatic Artificial Muscle

Our research group is working on novel actuators and sensors
for future robotics and CHI (computer-human interaction)
systems. In the area of actuators, a wide range of research
topics are covered, with a particular emphasis on electrostatic
actuation. For sensors, we are working on built-in sensing for
integration with actuators and human-related sensing targeting
CHI applications.

We are also working on the development of new robotic
systems using our expertise on novel actuators and sensors,
such like the thermal walking mechanisms that are actuated
by a thermal actuation principle. Development of novel CHI
systems is another aspect of our research activities. Especially,
we have been working on haptic and tactile systems to realize
intuitive CHI.

We welcome new students who are interested in these
research fields with a solid background on mechatronics.
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Ambient Mechatronics

E5T &%  YOSHIMOTO Shunsuke
SEm  Assistant Professor
yoshimoto@k.u-tokyo.ac.jp
http://www.aml.t.u-tokyo.ac.jp/

ANDZEFPTHZER - TIE - IR 520, RIE
PABEREINT DEERA VR TT—IARMOEFEZD
ISERICERYEATE T, TNETlc. BEEMH
PEMEREEDESHRS BRI OEEERITCEET
BTET HFLOWIACFRIAA=I VT HEHTEZRE
TARATUABEMERHELEE L, £, ThoE
BRELIEORY MRIBEOBE. SREEDILE. ME
FHEDERE, B - EE\OIGHLES TUVET,

AA=IVTELTIE. ZREAEICEBE TESME
PP V= MROT—Tave Y EEY VTV
TINA ZAFMAEERLTVE T, TARATLAELTE
AOHIBERFEZFMBLTEEERBEEICKY IME
FIRT AREMERELTVET,

AREREDIBIEDRRIT. HEBER 7/ N1 AR DR
HMBEHRIFLDORFE. AR TLDORBELEEDT
FHRREICHE T AT LT MERICIEE WV EF A > 2
T1—AFMERIR L. KROHEN\DEMABIELET,

BRI ET S TACKBERTIGAA—T VT
Versatile imaging by electromagnetic tomography

| have been developing biointerface technologies that
harmonize machines with humans and environment, and
conducting its applied researches. Especially, | am focusing
on the interaction between the electromagnetic field
and continuum objects such as conductive materials, and
biological tissues and developing novel ubiquitous imaging
and multimodal sensory display technologies. While making
full use of these technologies, | am conducting researches
related to the robot environment, human augmentation,
evaluation of perceptual characteristics, and applications in
industrial and medical fields.

For imaging technologies, | am investigating simple
devices such as various shape tactile sensors and sheet-like
motion sensors. For sensory display technologies, | am
developing novel haptic interface based on the perceptual
characteristics.

Through the engineering challenges such as analysis of
biological function and structure, investigation on the functional
device materials, development of intelligent measurement,
and optimization of human machine system, | aim to create
innovative interface technologies for the future society.
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Sustainable Power and Energy Systems

Ll BB X YAMASAKI Yudai

B3%  Professor
yudai@g.ecc.u-tokyo.ac.jp
http://park.itc.u-tokyo.ac.jp/energy/

B EaERIRE. t20ORBICE. BEEYLT
RIVF—EBOELORBILICTEESZDTIEEL B
MHEEGANNELZVE T, e, TNSHEBD
BIE. FBICBITBABOZFEREEE B LR
BIEA, KBV IXIVF—HRODFMEEDO T
258, VATLDRRICENIET, TRTFTIVEIHT
XIWF—VRTLENFTIE. BEER/INT—M 1
DONBAREIV AT LICESRETEZERRIC, TV
F—ZHICEET ZIRROMAL S, YPEBLUAIE
BRALEETUVY. ETIVEBREFRLIEV AT A
LB, ESICABDITEE CERENICRIFT
IIWF—=V AT LORBILICETBHEICERUEAT
WET,

FIAN—HFEEERLIE IV IV DOETIVR—X M
Model based control of engines considering driver's characteristics

To realize a sustainable global environment and society,
not only the optimization of individual vehicles and energy
devices, but also their organic coordination and cooperation
are required. In addition, the design and control of these
devices must consider the various characteristics of users,
which will lead to the realization of more energy-efficient and
convenient devices and systems. In the field of Sustainable
Power and Energy Systems, we are working on automotive
powertrains and distributed energy systems. Our research
objective is to analyze and synthesize them. The followings
are the main topics: 1) the elucidation of phenomena related
to energy conversion, 2) modeling using physics and Al, 3)
systemization and control using models and information, and
4) the optimization of energy systems considering human
behavior.
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Real World Robot Informatics
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#4%  Professor
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Real world robots

Our laboratory focuses on real world robotics based on image
processing, computer vision, sensor information processing,
and artificial intelligence. We are developing innovative
technologies for humans and robots to understand real
environments by advanced sensing and information presenta-
tion technologies. We are also interested in understanding
human and assistive technologies for human. We are working
on a wide range of research topics from fundamental theory
to practical applications.
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Understanding movement and development assistive device

The elderly population in Japan exceeds 25% of the total
population, making Japan a hyper-aged society. The incidence
of motor diseases increases with aging, which increases social
security costs and the burden on caregivers, physical thera-
pists, and others. Our laboratory aims to research and develop
technologies to assist people with motor disorders and
exercise teaching systems. In order to provide actual exercise
support and rehabilitation, it is necessary to understand the
mechanism of human movement as basic research, and it is
important to utilize this understanding in support systems. We
are conducting a wide range of research from basic research
on human movement mechanisms to applied research on the
development of assistive technologies.
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New Assistive Technologies based on Science and Technology

The main research fields of this laboratory are human and life
support engineering and accessible design, with a focus on
assistive technologies and their evaluation for people with
disabilities, older adults, and people with dementia. We are
researching the development and integration of technologies
for the product and environmental design of assistive devices
tailored to physical, cognitive, and physiological characteristics,
system development for institutional and home care, develop-
ment of effective assistive devices and evaluation methods,
and social acceptability of assistive devices and mobility. In
collaboration with researchers in the social sciences, we are
investigating the utilization of assistive devices by longevity
in local fields. In international joint research, we are studying
“care literacy” Our goal is to clarify the relationship between
people and assistive devices in their daily lives, which change
with social changes. We also aim to develop valuable devices
and support systems by extending the engineering framework
to examine life and living from various perspectives, including
cognitive science, social science, nursing, and medicine.
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Non-invasive measurement and mathematical analysis of human heart (left)
and brain (right)

Recent advances in experimental and analytical techniques
have revealed that biological systems are organized more
precisely than ever imagined to perform various functions. \We
have been developing measurement methods and theories
for dynamical systems to elucidate the underlying mechanisms
of complex biological phenomena. We also applied the
fundamental biological findings to a wide range of fields such
as diagnosis and human interfaces.

Specifically, we have conducted studies on: (a) developing
theoretical methods for nonlinear and time-delayed stochastic
systems on complex networks, (b) understanding working
memory and other cognitive functions using multi-scale
brain models and noninvasive brain measurements, and (c)
high-speed brain-machine interfaces using virtual reality.
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Simultaneous evaluation of structure and function

Biological systems express their functions with hierarchical
structures at various scales, such as molecule-cell-tissue. We
aim to experimentally elucidate biological phenomena from
the microscopic level and to develop experiment-based
mathematical models toward understanding macroscopic
biological systems. We are mainly working on cultured
neuronal networks and sliced brain tissues using multi-site
electrical recording of neural activity and microfabrication
techniques.

Specifically, we have been (a) developing measurement tech-
niques to evaluate neuronal functions, types, and structures in
an integrated manner, (b) constructing experimental models
that mimic biological functions such as pain transmission, (c)
devising analysis methods to integrate acquired multi-scale
data, and (d) elucidating the pathogenic mechanisms of
neurological diseases using human iPS cells.
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Design Process for Intelligent Systems

Large complex systems are systems, which consist of various
elements and have emerged functions.. In modern days, we
are facing with many significant problems caused by large
complex systems. To solve these problems, perspectives from
several academic disciplines, such as engineering, information
technology, economics, business administration and domain
specific knowledge, are necessary to be integrated. We work
on following items.

(1) Development of methodology for designing systems by
systems approach, which identify objectives, functions,
behavior and dependency of system elements.

(2) Development of methodology for communication and
collaboration of teamwork to integrate multidisciplinary
experts by mutual understanding on the bases of systems
approach.

Our lab applies, we apply systems approach to marine
transportation system, shipbuilding industry and information
system integration industry to create structures of industries
by utilizing advanced technologies.
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System platform promoting mental/physical health

In order to realize a safe, secure and comfortable living
environment, we are promoting research on sensing technol-
ogy for various information emitted by humans, higher-order
information processing technology that extracts body and
mental state, behavior change and intervention technology.
Specifically, based on stress and emotion sensing technology,
we are conducting research on methods for evaluating and
predicting intellectual productivity, how to realize high-quality
breaks and sleep with a real feeling, and intervention methods
to improve personal comfort, productivity and group com-
munication. Through these researches, we will build a human
environment model that contributes to promotion of mental
and physical health, and show our society the creation of new
lifestyles from both physical and psychological environments.
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HanGrawler: Large-payload and high-speed ceiling mobile robot
using crawler

Our research group is studying various autonomous systems
using ROBOT technologies. Especially we focus on distributed
and integrated robot systems with unprecedented shapes,
mechanisms, and strategies. When you see our robot, you
might say "Is this really a robot 1?"

Each robot is not only a machine, but also has various
forms such as sensors, electronic circuits, and artificial intel-
ligence (Al). Sometimes our robots get into the environment
as if they were an original part of the environment or the
production site. This approach is called environmental
structuring technology or intelligent space that helps humans
live comfortably and other robots work efficiently.

Please Imagine a world where "robots” that do not look
like robots cooperate with each other, execute great work
to help people, and make people happy with leading-edge
technology.

We are looking forward to studying with students who
are interested in innovation with technologies.
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NEMS gas sensing device for the healthcare (Breath diagnosis)

As represented by the advancement of loT devices, mobile/
wearable devices, automobiles, healthcare devices, and so
on, people's life, society, and industry are supported by
various sensor technologies and sensor information networks.
Aiming to enrich the living environment in the future, we
are researching on sensor devices and sensing technology,
which are core technologies for this purpose. Specifically, in
order to create technologies that closely related to support
our daily lives, such as advanced healthcare technology
(breath diagnosis technology, etc.) and large-capacity optical
communication technology, we are developing sensing
nanodevices based on new detection principles by using
NEMS (Nanoelectromechanical systems) technology, semi-
conductor technology, nanofabrication, device measurement
technology, and information technology. We combine device
technologies with information technology in order to create
new sensing devices and technologies.

We value the sense of feeling “Interesting
challenging to create new technologies.

"

' and we are



| AREBES Ty

ABREFRFDEF

Human and Environment Informatics

£ #hf  BAN Yuki

FRESERT  Project Assistant Professor
ban@edu.k.u-tokyo.ac..jp
http://www.lhei.k.u-tokyo.ac.jp/

RO RB R EFEDRIBEFHIEL. ADHE-
SRANEFEDRERR - B FADRREZ DISEMZEICE
UATWVE T, B, RELAERE. WDOHDR
BAMENEVDRBEICHEARFZLHOVORXE—H
IWVHRICEB L. #ilcBEROEREZTNEBV AR
BTAAT LA EMOBHEAESD TEE L. BEMIC
&, VORXRE—ZIVIREBWVNBZEICKB/NN\—F vl
WAPE. KEOREBRIER. BEETAWNSTLEIC
SBEENERB LEDADEEIIIEGEICE T DT
EHESHTNET,

e, TNSDRE 70— R/ LEKRIEREAIE
HIHEDLEBTET. ADBEREEFE ST ST/ AT
LADOHEEITO>TVNET, XRPAL EMAEHA - 1B
MMEBOFEM., Ea—< A2 TT—APEMDIEE(C
I 2MBExEEIC. ADIHE - BRASEEERLE
BHNETARA T LA REMDAIRZBEIELE T,

P

REMBEREOIOXE—FIVIRZE BV RRERIE
Cross-modal Wind Display: Modifying Perceived Directions of
Wind Using Visuo-audio-haptic Interaction

We are researching on elucidation of human perception and
cognition, and development of control methods of them
to realize innovative experiences and comfortable lifes. In
particular, we have been focusing on the cross-modal effect,
in which several different senses, such as vision and haptics,
influence each other’s senses, and have been discovering new
effects and developing sensory display technologies using
them. Specifically, we have researched on the presentation of
sensory information such as virtual objects, wind, and water
by using the cross-modal effect, and on the enhancement of
human abilities such as the work efficiency by using illusions.

We are also working on a display that induces people's
emotional states by combining sensory feedback and
biometric measurement. We aim to create innovative
sensory display technologies that utilize human perception
and cognitive characteristics based on the technology of XR,
Al, biometric measurement, and the knowledge of human
interface and cognitive psychology.
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Parallel FEM simulations of artifacts

Based on the mathematics of solid mechanics using the
parallel finite element method and the technology of using
supercomputers, cloud, and network, we will create practical
industrial simulation and green innovation that are useful in
a wide range of fields such as machinery, architecture, civil
engineering, electronic and electricity. Aiming for this, we are
conducting the following research.

(1) Advancement of parallel finite element analysis system
FrontISTR and its industrial applications (2) Development of
mathematical method for multiphysics problems including
coupling with particle method (3) Optimization for next-
generation computer system (4) Enhancement of computing
efficiency by Al utilization
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Examples of simulations of complex fluids and financial markets

Complex systems science is an important field for understand-
ing how complex systems composed of many interconnected
elements operate. Modeling and simulation of complex
systems can provide insight into novel phenomena arising
from the interaction of individual elements. Applications of the
study of complex systems can be found in a variety of fields,
including physics, engineering, biology, and economics. Our
research activities are focused on fluctuating phenomena in
financial markets, complex flow phenomena, tumors and aging,
and the transition to a low-carbon society as typical examples
of complex systems. Specifically, the following research themes
have been established. (1) Analysis of macroeconomic
systems and financial markets using multi-agent cooperative
evolutionary game models, (2) Simulation of complex fluids
using discrete kinetic models, (3) Cell-based modeling and
simulation in biological tissues, (4) Simulation of technological
and social transitions using agent-based models
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Fluid simulation using a particle method

This laboratory carries out research on computational fluid
dynamics using the particle method. The particle method is
characterized by its meshfree calculation framework which
enables us to numerically simulate fluid flows with complex
gas-liquid interface behaviors. Since flows involving gas-liquid
interfaces are ubiquitous in nature and industry, the particle
method has been applied to the academic research and
the industrial applications in a wide range of fields including
automobiles, ships, chemical processes, and computer
graphics. However, there are still many complex problems that
cannot be solved with the current technology. We challenge
the frontier of computational science by developing new
computational algorithms, integrating finite element methods,
and using advanced HPC environments, and aim to solve the
problems faced by industry and society.
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Human augmentation research based on the Action-Perception model

Human augmentation is a new research field for enhancement
of physical and psychological functions of humans through
wearable sensors, VR / AR, robots, etc. In our laboratory,
elemental technologies are integrated for improving physical
ability, willingness to continue, and cognitive ability based on
an active model (Action-Perception) in which a person changes
the environment by his / her own actions with augmented
ability and perceives the change. The Human Augmentation
Laboratory has been established in the AIST Kashiwa Center
at the Kashiwa Il Campus, and three researchers belonging to
Human Augmentation Research Center of AIST have been
assigned as visiting professors. Our research interests are
related to nursing care, health, and work situations. We set
concrete research topic through collaboration with companies
and medical institutions.
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Interaction Design for Human Augmentation

Human augmentation technology augments human motor
and sensory capabilities by designing their interactions. This
technology consists of @ daily multimodal measurement,
@ modeling, analysis, and simulation, and @ kinodynamic /
cognitive control and real-time intervention. @ involves a
development of human measurement technology using an
image recognition by machine learning technology and wear-
able devices using flexible sensors, @ involves a development
of musculoskeletal knodynamic analysis technology based on
biomechanics and motion generation technology using deep
learning technology, and @ involves a development of real-time
intervention system using environmental kinodynamic / cognitive
control based on robotics technology. Real-time loop of
@®-@-3 would modify human behaviors and realize human
augmentation technology.
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Human Augmentation based on cognitive/affective research

To enhance physical and psychological functions of human,
we are conducting cognitive/affective research to understand
the psychological and biological mechanisms that support the
interaction between human and environment/information, and
to construct the computational model of behavior and the
physiological activity. Research topics include 1) a develop-
ment of technologies to measure cognitive functions and
affective state using behavioral and physiological indices, 2) a
development of a model for the interaction between cognition
and affect using cognitive neuroscience techniques, 3) a
development of intervention and behavior change technolo-
gies based on these research. Our research contritubes to a
development of designing human-information interaction, and
promote the social implementation of technologies to improve
physical and psychological functions in real life situation.
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Development of a worksheet which facilitates one's own reflection

Our main research theme is to establish innovative methodology
of learning and teaching. In particular, we focus on effective
teaching methods, and develop programs for instructors, such
as single-lesson design, evaluation, course design, and mock
classes, and verify their effectiveness. My area of expertise
is the development and evaluation of faculty development
(FD) programs for university faculty and pre-FD programs for
graduate students.

We will also explore the characteristics in each topic
and effective feedback methods from the perspectives of
pedagogy and engineering,

In addition, we are focusing on "reflection” as an
element of educators’ own quality improvement, and are
conducting research on effective mentoring in the process
of creating teaching portfolios and academic portfolios, on
the effectiveness of reflection itself, and on dissemination and
support, including renewal programs.
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Eye gaze tracking during online learning

We are researching to establish innovative learning and teaching
methods by elucidating the mechanism of human “Learning”
We will systematize methods for sensing human physiological
and psychological condition, effective feedback methods for
learning, and multiple evaluation methods by focusing on
human "Learning”.

Our research areas are based on knowledge of ergonomics
(human factors), human interface, pedagogics, and technologies
of signal processing, Al, XR and more. Our goal is to combine
those knowledge and technologies to develop human-
centered learning system. Specifically, we are researching
eye gaze tracking and facial expression measurement during
online learning, quantification of teaching methods by
teacher movement analysis, improvement of learning effect by
multimodal stimuli and VR. In the future, these research results
will support both the learning and the teaching sides and help
the development of diverse human resources. In addition, this
course features efficient and speedy research suitable for real
world by cooperation with Nagase Brothers Inc.
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How can we make our buildings or cities more friendly to the environment? Can we
balance cost for the environment and that for the preparedness to natural disaster?
How urban sound affects our daily activities? How those people devoted to the
environmental issues formulate their strategies? What is environmental ethics?
What does environmental history tell us our future relations with the earth? Is there

a way to utilize pollutants in wastewater as a resource? Do you love microorganisms
in wastewater treatment plants who support our modern society?Would you like to
revive Tokyo Bay as a prosperous inland sea? Are you interested in environmental
fluid dynamics? Why is a dam necessary or not necessary? Are you interested in
development of database for environmental information? Do you want to prepare data
to be put in it? Or can we use it to improve environment? If you are interested in the
relationship and the interactions between our society and the environment, it is worth
for you to consider studying with us.
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The urban environment where we live is defined as a com-
munity of human beings as well as a physical complex made
of buildings and civil constructions. At the same time, urban
society may not be maintained without any dependency on the
natural environment. Environmental problems and creation of
the urban environment should be understood in the context of
such interrelationships among different components as above
described. Department of Socio-Cultural Environmental
Studies applies the trans-disciplinary approaches within a
department which is a key concept of the whole Graduate
School of Frontier Sciences.

The Department is composed of 4 groups looking to
1) socio-cultural issues of the environment, 2) physical
environment and sustainable environmental design, 3)
sustainable water environment, and 4) spatial information
of the environment. The target environments cover physical
and socio-cultural aspects of the architecture, cities, regions
and the globe in terms of scale. The research and education
of the department include analysis, evaluation, prediction,
creation and management related to the target environments.

Department of Socio-cultural Environmental Studies
plays the central role in “Integrated Environmental Design
Program”, in which comprehensive aspects of environmental
design are practically taught.
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A pictorial map of memories on socio-eoclogical relationships of Miyako Bay, Iwate, Japan, based on
the participatory action research

KBREABH S - £RROF
Water circulation systems and human society, balance in the eco-
system

UDCK [T &5t 518
Urban design studio with a diorama at Urban Design Center Kashi-
wanoha (UDCK)

UG FRIE RER
Experiment of Air pollution monitoring by crowdsensing
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Conflict between supporters and opponents in public works.
What can we perceive in this conflict?

This course will specialize in regional and community
studies, especially from the aspect of researches into com-
munity plannning and environmental issues. | have carried out
researches into some cases: a community planning of revival
from Hanshin-Awaji Earthquake damage, some volunteer
activities in the Great East Japan Earthquake, a city planning
with resident participation, some architectural disputes in
the city, a fishermen'’s struggle against reclamation project
in Isahaya Bay area, some green activities by citizens, a local
residents’ campaign against noise of Kyushu-Shinkansen, etc.
My method of research is focusing on some actual social
problem, taking a survey (fieldwork) of it, and analyzing it from
the viewpoint of sociology. | have a aim at educating students
to feel interest in a actual social problem, recognize it from the
standpoint of the field, and do their best to find a solution.
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We need a thick description for our researches. Such a thick
description can only illuminate our current entangled politics on
kitchen and pantry. The photo shows a vegan dish.

Our research interests focus on the analysis of environmental
values and social norms in order to discern causal and
reciprocal relationships between human communities and
nature. We examine these interactions within the richness and
diversity of human existence, engaging what social systems
have contributed and may contribute to compatibility
between human communities and nature, and how they
have contributed.

In seeking any solution to improving human-nature
relations and avoiding the trap of relativism, we need to
share social contexts, networks and practices so that we can
produce an ethic or social norms which functions for building
our sustainable future, with reciprocation between the fields
and theories. Research topics include environmental justice,
artificiality and nature, politics in kitchen and pantry, aqua-
culture and seascapes in the Anthropocene, social memory
of pollution, polyphony in contested narration, oral history
research methods, socio-economic and socio-environmental
development, and environmental history.
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Studio Class and Town’s Scale Model at UDCK

Based on the fields of urban design and planning, we explore
the spatial design and planning for urban sustainability in
scales from street level to region level. Following the needs
for low carbon society, we focus on the researches on urban
design and management to realize the smart city concept
based on the “Society 5.0" and the policies of compact city.
As an international approach, we promote the field surveys
on foreign cities based on the previous research achievements,
and identify the "Asian Urbanism” by inquiring the unique
sustainable forms and styles of Asian cities. As a pragmatic
approach, we promote the design and management projects
in collaboration with the local communities in the Urban
Design Center Kashiwanoha (UDCK).
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Exterior wall system deeply connected with the outside
environment

Our research activities mainly focus on two themes. First is on
the environmental consideration of architecture, a major urban
component, through it's development process: construction,
maintenance, improvement, rehabilitation, conservation and
destruction. Second is on the decision-making process on
how to construct architecture which can contribute to the
environment. Both of these themes are related with the
discussion including the use of the environmental information
system in spatial planning and policy. For example, we examine
the exterior wall system, which is deeply connected with
the outside environment, through out it's design process
and the construction system on the view point of building
construction. Also we discuss the information system for the
technology of building construction which can contribute to
the environment.
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Jakarta Project: improve living environment by inserting void in high-
density slum area.

Environmental approach can change drastically the definition
of "Design’. We have been seeking the way of designing the
relation between global environment and our real life by
design practice of diversified field.

In Japan under aging and depopulation, we have
developed Gonjiro project, communal activities derived
by thatching roof of traditional rural house. On the other
hand, we have field activities in a slum area in growing city
of Jakarta. We have designed with local community how to
improve living environment respecting self-help knowledge.
Clobal environmental issues can be questioned by small but
real and physical design.

The socio-environmental design is a challenge of co-
creation with present, future and past generation.
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Photos and lighting simulations of before and after the renovation of a facility
(participated in lighting plan)

Our research fields are environmental psychology and
environmental engineering, focusing on visual information
such as lighting and visual environment. We measure spatial
lighting environment to grasp physical factors and evaluate
pleasantness and other indicators to examine psychological
aspects of a person experiencing the space. By considering
their relationship, we can understand how people perceive
the environment and which conditions make people pleasant,
enabling to discover better designs. By studying problems
surrounding us, our research topics have ranged from basic
research, such as spatial brightness, to lighting plans of com-
mercial facilities, improving acceptability of visual information,
such as signs, and evaluation of spatial impression and its
systematization.
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Morphogenesis of structure based on properties of glass, high strength
steel or meshed shape. Using burning tecnique, developing Manual Form
Finding software, they are also generated by operations of buckling efc.
Based on traditional wooden connection system ‘Kigumi”, an example of
complicated form was generated and it serves as a filter of “Komorebi :
sunlight through leaves’.

Structure in architecture is appearing diverse forms composed
of diverse materials, constructed by diverse methods, and
exposed to diverse impacts. If we could compose a single
structural design method for those complicated targets, we
would be able to design more material oriented forms based
on shape of elements, nonlinear phenomenon, geometry,
craftsmanship and energy consumption. It will also be valuable
for engineering situation that we should make decision under
conditions of some unknown phenomenon existent.

Those methods will generate light and ductile structure
composed of slight elements, and transparent / translucent
structure which serve as environmental filter. It will filter such
as "Komorebi: sunlight through leaves” and some methods to
analyze naturalness or comfortableness can be developed.
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Overview of blue carbon research in urban bays. Environmental restoration
in pursuit of synergistic benefits of climate change mitigation and adaptation
and ecosystem services.

Intending to create safe, beautiful, and prosperous coastal
marine environments, we conduct field observations, numerical
model development, simulations using open-source models,
drone/satellite remote sensing, data analysis, and Al, which will
contribute to clarifying phenomena and making predictions
and evaluations. In particular, we focus on blue carbon (carbon
removal by marine ecosystems), which is expected to be a
mitigation measure for climate change in urban estuaries and
mangrove swamps. We seek to maximize co-benefits with
ecosystem services such as fishery resources, water purification,
and adaptation to intensified storms and rising sea levels. In
addition, we are seeking to maximize the synergistic benefits of
green infrastructure. We are also conducting field research to
resolve localissues in the coastal areas of developing countries.
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An experimental unit of in-sewer purification pipe (right-top) and water qual-
ity simulation of in-sewer purification

We are studying on the treatment of wastewater which is
generated from daily life of people. Already almost 80% of
Japanese population is connected to sewer systems, and the
sewer systems are playing an important role in protection
of human health and conservation of water environment.
However, from the view of sustainability in terms of energy
efficiency and the recovery of valuable resources, current
sewer systems need to be significantly improved. We are
struggling to develop in-sewer purification technology by
enhancing natural self-purification in sewer pipe.

The technology, if realized, will contribute not only to
improve energy efficiency of wastewater treatment but also
to promote recycling of water.
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Survey on microbial contamination of groundwater in Indonesia

Further improvement of public health is desired because of a
great concern about infectious diseases over the recent years.
Monitoring and safety assessment of various pathogens in
water environment, water supply and sewerage systems will
be necessary going forward.

We are studying on microbial safety assessment in water
environment and water supply and sewerage systems, and
wastewater-based epidemiology targeting enteric viruses. The
development such as comprehensive detection methods of
pathogens and indicators of microbial contamination is one
of the objectives in our studies. We are also working on water
and sanitation problems in developing countries. Case studies,
e.g, monitoring microbial contamination in groundwater and
evaluation of water treatment systems, are carrying out to
improve the water supply systems in the countries.
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The environmental monitoring using portable sensors
and crowd sensing

We are studying Urban Computing. There, various spatial big
data are collected and analyzed, and then they are utilized
toward various applications as Maa$, behavior change, urban
planning, environment monitoring, and economic analysis to
solve the problems in urban areas. The underlying technol-
ogy is communication engineering to send the data from
sensors, machine learning to analyze heterogeneous data, and
smartphone Apps' development considering the interaction.
Based on the approach of computer science, we are trying to
solve various urban problems. Hence, we accept students from
different backgrounds.
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I study, from the viewpoint of spatial economics, what forces
determine the locations of economic activities. Current topics
include:

(1) Research on urban and regional economic problems

in the era of decline: policy implications of spatial
economics.
As the economy shrinks, we are increasingly concerned
about diverse urban and regional economic problems
such as how we should counteract the decline of central
business districts and whether we should make cities more
compact or not. This project examines such problems in
light of spatial economics and attempts to find the solutions
to them.

(2) Research on the causality in both directions between the
transport modes used in a city and its spatial structure
Urban economists have been eager in discussing the
effects of intra-city transport costs upon the spatial
structure of acity. Inreality, however, the reverse causality
is no less important. In this research, we pay attention to
the fact that the transport modes used in a city depend
on its spatial structure to shed light on the causality in both
directions between the transport modes and the urban
spatial structure.
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EREWNRELT. ZOEEAHBORFHMEERICEET
HUFEBRET HCEHENE T HE I Ch b,
HERARIE. EHZEBBTDIZOHDFEDRREICED
HEmMTRE. TOLIBITFEALERE T — 22l mEL
TREDEBEROHEBICRVBEGISREMEREICKE]
TE5%, BEOHENE IR ELT, FIETlE. =
DEOEENEZE(LICER LERZEEDY —/ILDE
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RIZEE =41 >J Y7 b7 GeoSurveillance

(NY MIZAZE D Rogerson HigEHRFEIFIH)

Spatial monitoring software GeoSurveillance (Developed in collaboration
with Dr. Rogerson in SUNY at Buffalo)
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Frequency of walking for transportation in municipalities in Tokyo based on a
questionnaire survey (days/week)

My research specialty is urban spatial analysis, which aims at
understating various phenomena occurring in urban spaces in
terms of their spatial distributions and latent systems ruling them.
My research consists of both theoretical research to develop
analytical methods for spatial and spatio-temporal data and ap-
plications to investigate a particular spatial phenomenon using
such analytical methods and data. As theoretical research, am
currently working on development of spatio-temporal analytical
tools focusing upon temporal changes in spatial distributions. As
applications, my current research interest lies in how walkability
of neighborhoods potentially influences our health.
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Radioactive live soundscape web and wearable system for animals

Our relationship with nature is constantly evolving to maintain
human civilization. And yet, nature is being destroyed in the
process of urbanization. The environmental movement, which
promotes conservation areas for preservation purposes,
has ironically increased the demand for tourism in these
areas and thus accelerated the speed of environmental
destruction. Nevertheless, a sense of connection with nature is
indispensable for emotional balance. Therefore, it is necessary
to establish a concept, a method, and an interface, Sustainable
Interaction with Ecosystems, by which we can achieve a
feeling of belonging to nature without causing environmental
destruction and in which human and nature can coexist. This
study is not intended to propose a solution to any one single
problem. Rather, it proposes a new view of Human Computer
Biosphere Interaction (HCBI) based design and interfaces to
support our future society in a multidisciplinary approach.
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Representative researches in the laboratory

The Human Centered Urban Informatics Laboratory deals
with information technology that builds the foundations of
society with a people-centered approach to the complex
and diversified urban issues that have been dynamically
changing in recent years. Specifically, the laboratory conducts
research on developing and analyzing flow data of people in
cities and entire countries from mobile terminals and various
statistical data, monitoring urban infrastructure quickly and
inexpensively from in-vehicle image data acquired in real
time, reproducing three-dimensional digital twins of cities at
high speed, and designing national and regional information
distribution to drive cities. Finally, we expect our students to
have power to build an issue (no matter how small) and seek
for solution on their own, as well as to learn to cooperate
with others. Having originalities in thoughts are welcomed.
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AWARE : OYFFZ MR« ENAIVEV YV TRBEDTHDA—T
IV=RDE VIV TL—LT =Y (T4 FHENE - 7 UIVK
FEHRRFH)
AWARE: An open-source mobile sensing framework for passive mobile sens-
ing and context recognition research (Collaboration work with the University of
Oulu in Finland)

We are researching and developing systems to support
people live in a more physically and mentally healthy
state—also called wellbeing. Currently, loT, mobile, and
wearable devices are ubiquitous, and their use in our daily life
is increasing. These devices produce large amounts of data,
which, although continually generated, are not fully used to
empower our lives. By extracting higher-level contexts, such
as emotions, place atmospheres, and safety contexts, from
these data and utilizing them, our aim is to improve people's
wellbeing. For this purpose, we develop mobile and wearable
sensing platforms and contextaware systems using machine
learning and data analytics. The higher-level contexts are also
used to create methods for promoting behavioral change
using data visualization and just-intime interventions.
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A unique feature of the Department of International Studies is its trans-disciplinary
approach to research and education on critical issues within international cooperation,
such as development, poverty, institution building, policy coordination, environmental
deterioration, and natural resource management. Our mission is to provide policy
suggestions to solve or prevent a diverse range of problems. For that goal, we foster
experts who demonstrate firm leadership abilities and competencies for management
and policy making. Our master’s and doctorate degrees can be completed entirely in
English, and eligible international applicants are not required to write exams in Japan.
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Dept. of International Studies

The main topics studied and taught at the Dept. of International
Studies fall into three categories: Development Cooperation,
Environment and Resources, and Institution Building. The
three categories deal with issues regarding: development and
poverty in less developed countries; resource management and
the global environment; and international policy coordination
and global governance.

A trans-disciplinary approach, where existing academic
disciplines work together to generate innovative ideas, is essen-
tial for analyzing and conceptualizing solutions for international
cooperation. Solutions to global issues that require international
cooperation are characterized by complex interdependencies
and cannot be addressed by traditional disciplines working
independently from one another. In addition, the practical
application of solutions based on theoretical developments, is
in fact a delicate and important challenge faced by researchers
in our department, as we aim to harmonize analytical concepts
with real-world observations from the field.

Our faculty members have diverse academic backgrounds,
coming from fields such as agricultural sciences, economics,
engineering, political science, and sociology and are committed
to engaging in trans-disciplinary research through an emphasis
on fieldwork, and the creation of policy and management
suggestions for international development organizations,
governments and public sector organizations, as well as the
private sector.

In our curriculum, each of the three categories offers
courses in both the natural and social sciences that cover
both theory and practice. In addition to lectures by academic
staff, lectures and internships are provided to learn directly
from practitioners in the development sector such the Japan
International Cooperation Agency (JICA), development
consulting firms, and NGOs. We also organize regular seminars
on international cooperation and development, inviting
development practitioners to share their experiences from the
frontlines of international development.

Our students also come from diverse backgrounds,
reflecting the global and trans-disciplinary environment of
the department. Students have come to join our program
from all over the world, particularly from Asia and Africa.
Some of our students majored in the natural sciences in their
undergraduate studies, while others graduated from social
sciences or humanities programs.

Our students’ research topics are equally diverse, covering
the multitude of topics that can be related to international
cooperation and development. Many students in our master’s
and doctorate programs engage in their own international
fieldwork for their theses with substantial support from the
University. Our doctorate program is also a popular program for
practitioners currently working at international organizations.

Our alumni can be found not only in the field of
international cooperation (universities, research institutions,
government organizations, international organizations,
development consulting firms, and NGOs) but also in start-up
companies, the financial sector, management consulting firms,
trading companies, and the media, among many others.

We welcome students who are looking for a challenge
in carrying out transdisciplinary research on international
cooperation and development.
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Banda Aceh, Indonesia, suffered serious damage by tsunami in 2004. What
did we learn from this disaster? (Photo: The tsunami washed out most of
houses in the coastal area of Banda Aceh.)

Developing countries are exposed to serious risk of natural
disasters. Necessity of preparation for such risk is obvious, but
no meaning can provide perfect prediction and protection for
severe natural disasters. In the presence of various threats such
as climate change, huge earthquakes and tsunamis, society
needs to be endowed with capability of not only prevention,
but also adaptation and resilience.

Our group is studing mechanism of collective behavior
of society and community facing with uncertainty from the
view point of social networks and adaptation dynamics.
We are also working on the development of methods for
design, simulation and management of infrastructure with
rational consideration of risks and hazards, institution design
and technology transfer as tools for the implementation of
such concepts.
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“A rural village in northern Vietnam. Strengthening cash income sources is
key to reduce poverty. How can finance contribute in a sustainable manner?"

The financial system provides households and firms with the
means to transfer and share risk and to allocate resources
over time, leading to poverty reduction and/or economic
development. The system, however, tends to be unstable as
past financial crises show, affecting the real economy adversely
— in particular, the developing countries and the poor.

The instability may well have been propagated by diverse
expectations. Also, diverse expectations inevitably cause a
conflict between the ex ante and ex post evaluations, making
welfare measurement a serious challenge. This is a serious
problem, since policies that require international cooperation
such as poverty reduction or climate change policies typically
involve diverse views, and the lack of an accepted welfare
measure makes international cooperation very difficult.

My research group are therefore mainly studying the
following themes both theoretically and empirically:

a) The roles of finance and insurance under diverse expectations.
b) Welfare measures under diverse expectations.
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My main research motivation is how developing countries can
achieve poverty reduction. To do so, creating employment
opportunities and developing industries is critical, and thus, |
study the process of agricultural and industrial development.
In the past decades, the high-value export agriculture has
received attention for its potential role in reducing poverty in
developing countries. Going back and forth between economic
theories and field observations, | have conducted empirical
research relating to questions such as how this export sector
has developed, who the stakeholders are, what kind of
contractual relationships exist, and who have benefited from
this sector. Research method involves formulating hypotheses
based on the fieldwork, collecting micro-level data (household,
firm-level), and testing hypotheses using econometrics. Current
research topics include: the shrimp aquaculture in Vietnam and
Indonesia and the cut flower industry in Ethiopia. In particular,
| have been studying the relationship between the agricultural
information dissemination and agricultural spillovers among
farmers, visualization of produce quality, impacts of producers’
signaling activities, and the relationship between cognitive and
non-cognitive skills and productivities. | aim to offer useful policy
implications for the practitioners in development field.
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BERKRICEITDRE - KEEA
Water volume and quality measurement in irrigation canal

At present, 70% of the water in river basins and
aquifer systems is withdrawn for agricultural use in the world.
Increasing nutrient loading from anthropogenic activity have
resulted in widespread enrichment of nutrients in waters and
associated problems of eutrophication linked to excessive
accumulation of toxic algal blooms and dissolved oxygen
depletion. In addition, IPCC predicted that in tropical regions,
arise of just 1-2 °Cin regional temperatures will lower crop
productivity and increase the risk of famine. To mitigate these
issues, it is desirable to develop and disseminate eco-friendly
agricultural systems including impact assessment tool for
drought problem, monitoring technology of agricultural
production or ground water, and development of adaptive
farming practices. In our Lab., following researches are
conducted; 1) water resources for agriculture, 2) water
pollution from agricultural land, 3) GHG emission from
agricultural activities and 4) climate change adaptation in
agricultural sector.
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Clear pond water plays a vital role in rituals in rural India

The efficient use of resources and environment is essential for
sustainable development. However, it is not necessarily easy.
The tragedy of commons deduced that individual myopic
rationality is the cause of the failure to accomplish long-
term benefits to societies. One needs to investigate what
constitutes the individual rationality for better use of resources
and environment. My research concern is to reveal how
the use of regional resources is determined by livelihoods,
institutions, cultures, mutual trust, and the individual rationality.
Implementation of research outputs to assist local societies for
sustainable use of resources is also within my research scope.
Research themes include the following: (1) resource use and
reciprocity; (2) resource use and gender; (3) local commons
management and participatory development; (4) resource
use and public policy.
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Sustainability science is an academic discipline (a new type of
academic discipline) that attempts to build a scientific foundation
for what sustainable development is and how to realize it across the
natural and social sciences. | am conducting research to find hints
for this in Japan's past experiences and in comparisons between
Japan and other countries. Two examples are given below.

Climate change is expected to cause sea level rise and more
severe extreme weather events, and there is a need to prepare
for disasters and to strengthen resilience for post-disaster. On the
other hand, the Tokyo Zero Meter Zone has experienced rapid
land subsidence due to groundwater pumping during the high
economic growth period and has adapted to the "relative sea level
rise" of land subsidence. From this experience, we can discuss to
what extent we can and should adapt.

Population growth, which could be called a population
explosion, and the rapid expansion of human activities that ac-
companies it, are the fundamental trigger that has made "sustainable
development" and "sustainability" an issue. Therefore, reducing the
environmental impact per activity and controlling the population
itself have been goals of the international society. From this perspec-
tive, the population decline that Japan is currently experiencing
should be considered a success story. However, we are concerned
about the decline in domestic markets, business opportunities, and
tax revenues that will result from a shrinking population, as well as
the impact on the social security system caused by the rapid aging
of society. How can these impacts be mitigated and how can we
envision and create a new (low-growth?) society?
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Due to the inherent complexity of development assistance,
ODA stakeholders face a multitude of challenges in their
attempts to achieve development goals. Of the various chal-
lenges that play outin the frontlines of development projects,
we aim to conduct research that can help these stakeholders.
One of the ways we try to achieve this is by analyzing organiza-
tional or institutional systems, and to generate lessons that can
enhance the capacity or management skills of the communities
concerned. As a research team, our goal is to contribute to
theories and/or frameworks that can help liberate people from
poverty, or will help organizations striving to achieve universal
or locally co-constructed development goals.

Examples of past research projects include a) structured
case studies of the management issues and contractual con-
flicts in global infrastructure mega-projects; b) critical analyses
of evaluation policy and practice in Japan and OECD donor
countries for enhanced governance and accountability; and
¢) developing an inter-cultural communication competencies
framework for international development professionals. These
past projects have led our team to conduct research in the
fields of: communication studies and linguistics; negotiation
and conflict management; evaluation theory; and system
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What is "development”? | attempt to approach this broad
question from the historical experience of Japan and Southeast
Asia. More specifically, | explore the utilization of the concept
of dependency as a lens to examine how state and societies
are related to each other. Dependency is a concept that has
been portrayed as something to be overcome by develop-
ment. To achieve independence and autonomy is considered
as the goals of development. Yet, | have come to realize that
all types of development require some form of dependency.
The question is to identify the nature of dependency that
might avoid dominance and extreme inequality. By focusing
on the role of intermediary organizations, | plan to conduct
cross-national research on the social mechanisms that mediate
the penetration of state power that is ostensibly promoting
development.

BEEEFEOIAL VRO FH
(21 DHREEICT)  TOFE
I2E0T THFE P [RIERE]
LIFAEERTHDIEAIH?
Children of Karen Hill People in
western Thailand: What does
“development” and “conservation”
mean to them?

dynamics, among others.

| am very passionate about qualitative research, and so |
am always willing to help construct a line of inquiry together
with students and researchers who feel compelled to try and
understand development issues through epistemological or
ethical perspectives.
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Rm CETONTEANREBRDBNIIETITEEENTLBDDY,
BE  HE - HEVIIVEBRN\VFVEVIVI VR (2009 )
Wind turbines built on a western Inner Mongolia pastureland. But where
has its electricity been transmitted to?

Photo: Orgén Village, Hangin Banner, Inner Mongolia Autonomous Re-
gion, China (2009)

Environmental justice proposes that every human being has
the right to live in a safe environment, regardless of his/her
race, social status, wealth, etc. This concept was popularized
through the environmental movements in the USA during
the 1980s and was introduced to Asia in the 1990s. Although
environmental justice tends to be applied to local cases, it is
also applicable to instances of transnational environmental
injustice. Further case studies on environmental justice are
needed in the future. Meanwhile, climate justice is an idea that
was derived from environmental justice in the 2000s. It mainly
deals with issues of fairness among nations and communities
regarding climate change impacts and burdens. Climate justice
studies would include (but are not limited to) topics such as:
The mitigation and adaptation practices of climate change
in different environmental and sociopolitical contexts; the
political aspects of climate justice; climate justice and wildlife;
and climate change litigation.
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Local communities rehabilitated houses in tsunami risk areas in Aceh City,
Indonesia following Indian Ocean Tsunami

Development agenda, such as environment, disaster, and
poverty, are deeply interconnected with each other. Disasters
create poverty and impede inclusiveness, and make growth
unsustainable. Development activities, such as urbanization
and structure construction, without proper management have
exacerbated disasters and environment.

Strengthening management of disaster risks and
environment can realize high-quality growth, which is inclusive,
resilient, and sustainable. However, approaches of integrating
various areas in development assistance have not been well
established.

Research activities cover examining approaches and
policy recommendations in:

(i) Decision making of recovery considering gender and
diversity

(ii) Connecting recovery to development

(iii) Establishment of investment mechanism in disaster risk
management and reduction

(iv) Risk management in climate and fragility
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From climate change to resource depletion, energy crisis, widespread poverty, financial
insecurity, aging societies, rapid population growth and depopulation, biodiversity loss,
and large-scale disasters... humanity in the twenty-first century faces an array of serious
and perplexing issues.

Graduate Program in Sustainability Science-Global Leadership Initiative (GPSS-GLI)
is aiming to train individuals with extensive knowledge, intensive specialization, critical
perspectives and strong moral compass -the next generation of “global leaders”, who can
solve the diverse and complicated issues and contribute to forge sustainable development
pathways. GPSS-GLI welcomes those who wish to be a part of, and consequently a
leader of, dynamically evolving processes of sustainability science.
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Graduate Program in Sustainability Science-Global Leadership Initiative

( Program Objectives )

GPSS-GLI provides the training necessary that enables future
global leaders to make a profound impact on sustainability
science and sustainable development. As a collaborative effort
between the United Nations University (UNU) and the Graduate
School of Frontier Sciences, GPSS-GLI combines the educational
resources and international research networks of leading academic
institutions and thereby provides students with the training and
opportunities necessary to become global leaders. Through
intensely specialized studies and general education as well as
international and practical experience, students can (i) develop
the skills necessary for global leadership, (i) acquire a broad
perspective and problem solving capabilities, and (iii) learn to
apply the concept of "resilience” both theoretically and practically.

In 2023, Sustainable Society Design Center was established
as a center affiliated with GSFS and GPSS-GLI will be developed
as a graduate program under its umbrella.

( Program Features )

This educational framework will provide future global leaders
with the training they need to acquire the multidisciplinary
approach and broad perspective necessary to contribute to
problem-solving in United Nations-affiliated and international
organizations, international corporations, government agencies.
Characteristics of GPSS-GLI are as follows,

1. Combined Master's and Doctoral degree program based
on a unified educational principle

2. Transdisciplinary education and English-only curriculum

3. Establishment of international sustainability science
curriculum standards

4. Outstanding opportunities to gain international experience

5. Practical education through multiple field work and
internships opportunities

6. Training in real-world problem solving and future planning
through corporate partnerships

7. Promoting fall enrollment

8. University-wide cooperative framework

( Curriculum )

The GPSS-GLI curriculum is comprised of three pillars:

1. Foundation and specialized courses covering key issues
related to sustainability

2. Diverse theoretical and practical exercises aimed at
enhancing such skills as communication, systems thinking,
social surveys, and data analysis through real-world training
and debate experience

3. Comprehensive research process spanning from elucidation
of research topic through to research framework develop-
ment and leading to compilation of Master’s thesis and PhD
dissertation.

The integrated character of the Master’s and Doctoral programs
allows students to acquire the basic knowledge and skills
related to sustainability in the Master's degree; and then after
having acquired international experience and leadership skills,
to combine these skills in the Doctoral degree.
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Graduate Program in Sustainability Science-Global Leadership Initiative

( Minor Program in Sustainability Science )

The compulsory courses, the compulsory exercise course and
the seminar courses of GPSS-GLI curriculum are open to the
students in other departments in the Division of Environmental
Studies as "Minor Program in Sustainability Science” Those who
belong to other departments can also learn the essence of
GPSS-GLI education.

In the meantime, GPSS-GLI students can also have an
opportunity to work and learn together with students from other
departments taking this minor program. Both GPSS-GLI students
and minor program students are expected to establish their
human networks over different departments and academic fields
and to contribute to the establishment of the real transdisciplinary
environmental studies and sustainability science though learning
from each other.

Master thesis winning GPSS-GLI Award in academic year 2018-2022

ELE TR Hl EEHE
Date of Graduation ~ Name Supervisor

B
Title

August, 2018

Ven Paolo Bruno Valenzuela ~ Onuki Motoharu

Exposing Underlying Risk: Disaster Risk Awareness in
Informal Coastal Settlements with Low Disaster Threats

August, 2018 Bessho Akane Yokohari Makoto Roles of Urban Agriculture for Fostering Social Inclusion of
Immigrants: Case Study of Black Creek Community Farm
in Toronto, Canada

March, 2019 Muhammad Azka Gulsyan Yokohari Makoto A Landscape History of Kampung and its Potential

Sustainability Function: A Case Study of Jakarta

September, 2019 Ruth Anne Tanlioco Gonocruz  Yoshida Yoshikuni

Exploring the Influence of Agrivoltaic System on Rice
Yield in Japan

September, 2019 Maya Frederika Dhondt

Yoshida Yoshikuni

Sustainability Impact of Autonomous Vehicles

September, 2020 Lorenz Ray Ballares Payonga  Thara Tomohiko

Life interrupted: Impacts of Power Interruptions on
Quality of Life — Case of Albay Province, Philippines

September, 2021 Neil Aaron Waters

Kimura Shingo

A Dynamic Energy Budget Individual-based Model (DEB-
IBM) for the Japanese Anchovy Engraulis japonicus

March, 2022 Huynh Thi Mai Lam

Fukushi Kensuke

Unraveling mechanisms linking cultural ecosystem services
from urban blue spaces and human well-being: A case
study in a rapidly urbanising area in central Vietnam

September, 2022 Kelvin Tang

Kitamura Yuto

Assessing conceptions of climate change: An
exploratory study among Japanese early-adolescents

March, 2023 Mark Cel Estopare Gonzaga Ihara Tomohiko

Life Cycle Analysis of Household Air Conditioning in
Southeast Asia: Exploring the Case of Product Replacement
in Households to Achieve GHG Reduction Targets
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Date of Graduation Name Supervisor Title

June, 2020 ZHENG Lingfeng Suzuki Aya Ciguatera Fish Poisoning And Its Association With Cli-
mate Change And Food Choice In The Pacific: Implica-
tions For Surveillance And Response Systems

June, 2020 AKAMPUMUZA Precious Matsuda Hirotaka The Health-Economic Burden of Climate Change and

ClimateVariability: An EmpiricalStudy from Uganda

September, 2020  LOZANO LAZO Denise Patricia

Alexandros Gasparatos

Exploring the sustainability of Municipal Solid Waste
Management systems in developing countries
through a systems-based approach — The case of a
rapidly urbanizing city in Bolivia

December, 2020  DOMPREH Eric Brako

Alexandros Gasparatos

Adoption and impact of certification standards for
oil palm and cocoa smallholders in Ghana

September, 2020  DAM LAM Rodolfo

Alexandros Gasparatos

Indigenous Guna perspectives on sustainable devel-
opment challenges: A transdisciplinary approach to
identify impact interlinkages

September, 2020 YANG Jaiqi Fukushi Kensuke Study on the feasibility of implementing basic in-
come (Bl) in Eastern Asian rural context: Case studies
of China and Japan

December, 2020 Hong Hongru Alexandros Gasparatos  Sustainability outcomes of eco-industrial park develop-

ment in China: evidence from cases in Beijing and Tianjin

March, 2021 SALAH Parastoo Sasaki Jun Uncertainties In Tsunami Risk Management: A Case
Study For The Southern Coasts Of Iran

March, 2021 Richard Nathan Crichton Onuki Motoharu Adaptation To Sea-Level Rise For Coastal Rural Island
Communities: A Case Study From The Samoan Islands

June, 2021 Gema Carlota Cubelos Perez Onuki Motoharu Social Design for Inclusive Post-Disaster Recovery: Co-

Designing with Vulnerable People After The 2011
Tohoku Earthquake and Tsunami In Japan

September, 2021 lliopoulos Nikolaos

Onuki Motoharu

Consumers as Change Agents for Smart Energy
Transition: Multifaceted Determinants of Residential
Demand Response Potential in Japan and Canada

September, 2021 Ven Paolo Bruno Valenzuela

Onuki Motoharu

Challenges to Disaster Risk Governance in Rapidly
Developing Megacities: Risk Perceptions of the Middle-
Class and Coastal Informal Settlements in Metro
Manila, Philippines

December, 2021 Wang Qiao

Imasu Ryoichi

Development of a sub-daily scale terrestrial biosphere
model using satellite data for better understanding of
anthropogenic CO:> emissions from Tokyo city and
Kanté plain

March, 2022 Rohit Ramachandran

Takagi Ken

The Role of Information to Enhance Support for
Marine Renewable Energy in a Developing Country:
A Case Study of Tidal Energy in Indonesia

March, 2022 Takahashi Kyoko

Deguchi Atsushi

Evaluation of Metropolitan Area in Relationship
between Urban Livability and Residents" Life Satis-
faction: Case Study of Tokyo Metropolitan Area

September, 2022 CAO Vu Quynh Anh Onuki Motoharu Adapting coastal deltaic cities to flooding induced
by sea level rise

September, 2022 Sadaf TAIMUR Onuki Motoharu Transformative Learning Approach to Reform Higher
Sustainability Education: An Action Research Study of
Design Thinking as Digital Transformative Pedagogy

September, 2022 SU Jie Alexandros Gasparatos A holistic framework for systematic mangrove resto-
ration planning

September, 2022 JIANG Yida Ihara Tomohiko A holistic framework for systematic mangrove resto-

ration planning

September, 2022 Ruth Anne Tanlioco GONOCRUZ  Yoshida Yoshikuni Utilizing the Nexus of Agrivoltaics on the Rice Paddy Fields
of Japan and its Integration in the Power Grid System
September, 2022 RAKIB MD Abdur Sasaki Jun Evaluation of groundwater contamination and im-

pacts on health among southwest coastal communi-
ties in Bangladesh: A possible measure to drinking
water security

87
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Climate change policies and institution-
building aiming at a decarbonized society
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WEIFANRDEFHPITIHERICENTBRPHEICD
WTHIEL. &IENICTRATAFTIVEHRREREZB
BLIANST VY ADR T ZB1ET,

Global warming and resulting climate change is likely to
continue over many decades to come. Scientists have
pointed out the urgency of this problem for more than
forty years, but had little progress in solving the problem,
because energy use is heavily linked to the problem. Only
in recent years, the world has come to raise awareness to set
the goal of reducing greenhouse gas emission to net -zero by
2050. Reaching this ambitious global goal requires not only
innovative technology, but people’s strong and continuing
support for making rapid changes into new type of society.
Any policies aiming at emission reduction should also take
into account consequences to other social and environmental
issues such as aging population, fulfillment of developing
countries' basic needs, and biodiversity.

Sustainable Society Design Center deals with studies
related to governance and institutional aspect of climate
change policies and sustainability. Based on methodology
of social science, the Center aims at conducting research as
to how people and society could reach agreements over
pathways towards sustainable goals. Level of governance may
be diverse, among global, national, local, business sector, and
individual levels.
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The significance of diverse values of bio-
diversity and ecosystem in search for an
alternative to current environmental policy

AR LE  ISHIHARA Hiroe
YRTAFITINHRT T 22—
Sustainable Society Design Center (SSDC)
AEHEZ  Associate Professor
ishihara@k.u-tokyo.ac.jp

I EDEFBIEFTEETHEBARDEHD EITRIIIOTL
%, HFREIBAFTDAOZE DN REEERE PRI
BEENAEIARTEEEDIT. T PEH LA 2RICHE
BLUCER, COLOBIMENGEDEL. PMZEARDEH
(BRI BEPARY) ZHHCEIEITHIETRYIOTY
DO AT [BEBPEMSHREDOSCERHLETDE
FEELREMBEES SR, NEORERNGZ L
BHTEIIE TS,

CDESBHT. BAPEERD S ME% 51T 2ENE
DN EMEREEERRR Y — X 2B E L&D ER
G774 =5 LTHBIPBES G LEZHFOELTESHSNTES,
feEZIE. MR T 2XRBERAEG LI T35 CHG|
ETNBTEFBEVD FcBDEEEMYVIILE2 ETIFRIC
BEBEDTHD, CDIIBHMICHLT. BEEBRE R
MORHL TV SIRESHAEZ. KEEEHRETLEDAL
WCABELIIERICHODZIRNDER) BEZRBVLTC T
BMOEZMZASHIC L. TNZREREBERICDOEITS
TEDFTENTER, EBIT, EFCIE. BBTHICELLME
ENEEENT VS, FIZIE. BFO/RGZEE. MDA
ERTDHEEEL. ROSFAGELERBEL LD, NS
DRI DEEN %38 U CIFSNAHIENDE B PHIEI DM,
HREMIF T DL CHEICEERETCHD, CDLIBINDLI%
SR EADMEZERL. BERNERITHEISIFHICER
THY. RDARD—DDERTHS.

Without the various goods and services, we receive from nature, hu-
mankind cannot survive on this earth. To feed the world's ever-growing
human population, agricultural production and fishing have expanded
or intensified greatly to support rapidly progressing industrialisation
and urbanisation while causing various environmental problems, such
as climate change and biodiversity degradation. Such material wealth
is based on the market trade of goods are services from nature (e.g,
food and timber) are essential for our well-being and happiness, at
the same time, they have threatened the medium- to the long-term
sustainability of this earth.

Acknowledging this fact, the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES) and other
international arena are striving to reveal various values of biodiversity
and ecosystems and to connect that to environmental conservation
policies. For example, the water purification or circulation function
provided by forests and wetlands is not traded on the market, but
it is extremely important for our everyday life. By using evaluation
methods, like the replacement cost method (e.g. how much it is going
to cost if the society were to build a water purification plant), to reveal
the values of forests or wetlands, we can convince the policymakers
to conserve these ecosystems. Furthermore, in recent years, attention
has been given to values that cannot be evaluated in monetary terms,
such as relational values. For example, local residents manage the forests
of Shinto shrines and perform rituals to revere them. Through these
practices, the local residents develop their identity as community
members and forge communal networks among themselves, which
may be important in maintaining social structure. Understanding these
diverse natural values and connecting them to policy is very important
and is one of the goals of my research.
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Low-carbon urban and transport planning
by using integrated assessment models

3E M#&% ZHANG Runsen
YRTAFTIHETFA 22—
Sustainable Society Design Center (S5DC)
AHIE  Associate Professor

rzhang@edu.k.u-tokyo.ac.jp

HECRBE(L L RUREE /5 EOMBKIRE - HIRIRIEDREE
TARL. FHETRIREGRAREERR (SDGs) PURTA 7 ILite%
KR D, REEROEE. EEOBERERELD/N
SUADBNTARREME - #HOWICERT LR
HI2TEDNTARTHS, LIeho T DEBETNGESRD
SETFRAEDHEST. ANHERRFEREDRENDE
EDEEDRRGMRREZEN LT TRTAFTIHRIC
miFfcEL - il - B - @EFTEE RO, EARFHEIE
IXVF—IZ RERER MBBEREZE. 742U/
VAEERETERFBNERERETOCEY. /O—/\l
B\ e, B2 =7 DRABZEBARAT —IUCE LT
#;i, B TRILF— [UREE). BETEICEDIRA
TR RAEZRLUICREET IVOREEED TS, R,
THFIF - 308 - TRIVE— - BRIRICEEETHE YT 7 —4
ZEAL. EHOLIHA B EISEDHEFRZ RS LA -
TBET I BLUE (TX)VF— - BRIE - &% E7/IVE
EOMBFHBET IVICEDVT, MER-PHIFHRIEDTUEEE)
FEAER. BLUOFHRAZ 12T LANIVDERSE - BRES
RID DRI BEGER T - SOBFHEICRE I - Z1T 0T,

Energy

&

u':l Emission
EEI? Integ rated

Modeling

Transportation @ Land Use

To overcome global and regional environmental issues such as global
warming and climate change, and to realize the Sustainable Develop-
ment Goals (SDGs) and sustainable society, it is essential to develop
research that contributes to creating low-carbon regions and cities that
balance environmental impact, quality of life, and economic growth.
Therefore, from a cross-disciplinary perspective, we will focus on land,
regional, urban, and transportation planning for a sustainable society,
making use of a research environment that allows collaboration with
a wide range of fields such as science and technology fusion as well
as humanities and social science. We are conducting interdisciplinary
research that integrates infrastructure planning and management,
energy engineering, environmental economics, geographic information
science, and data science, for the purpose of developing an integrated
modelthat considers various nexuses related to the city, transportation,
energy, climate change, and economic impact. In particular, based on
big data related to land use, transportation, energy, and environment,
integrated assessment models (IAMs) such as the land use and transport
model, which deals with the interaction between urban land use
and transportation, and the E3 (Energy, Environment, and Economy)
model would be developed to carry out studies on climate change
mitigation strategies at a global and regional scale, and low-carbon, low
environmental load, and sustainable urban and transport planning at
urban and community level.

(o]
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YRT7TAFTEVT4270— 1)V —F—ERAFRTOT S LDZEEERIFTANSIENFIRELGHE
List of faculty members who can be advisors for GPSS-GLI students

704> L& / Program Head

BLUBRFHR DA77 t2T7 10w 2-)
g(ﬁ)l\él EYAMA Yasuko, Professor

p.88 588 /refer to p.88

ARLE AR GATAF TV HeT7F1 ot 2-)
ISSéIBIICHARA Hiroe, Associate Professor

p.88 =83 /refer to p.88

R EG AR UXATAF+7IitsT 1o 2—)
gSHD%_NG Runsen, Associate Professor

p.89588 /refer to p.89

$7A R—#i8 (BARES)

IMASU Ryoichi, Professor

Natural Environmental Studies

UE— b2 VT L BREMRAREA KR D ZEbRR(CO2)
EXETUY

Remote sensing of greenhouse gases, Numerical modeling of carbon
dioxide (CO) transport in the atmosphere

MO B BE (BRRES)
OGUCHI Takashi, Professor
HFZFE, GIS/ Geomorphology, GIS

FH #CERE BARES)

TERADA Toru, Associate Professor

Natural Environmental Studies

SYRRr—75HE, WstE, WMhkE. MR

Landscape Planning, Urban Planning, Urban Forestry, Urban Agriculture

R B 8% OB FRATRIES)

SATO Toru, Professor

Ocean Technology, Policy, and Environment

BFRBET U IHEENEH. COEEMARETE.

AZINA R L— hBAFE

Marine Environmental Modeling and Synthesizing,

CO2 Offshore Geological Storage, Development of Methane Hydrate

BEH =78 BuR (B3 hRRs)
WASEDA Takuiji, Professor

Ocean Technology, Policy, and Environment
BEREIILF— BEIR

Ocean Renewable Energy, Ocean Engineering

S8 i ARER (BERINRES)

KONNO Yoshihiro, Associate Professor

Ocean, Technology, and Policy, and Environment
HANARL—b, ZBUREFE. 707221770
Gas hydrates, Carbon Dioxide Capture & Storage (CCS),
Flow assurance

FH BA A8R (B EINREF )
WADA Ryota, Associate Professor
Ocean, Technology, and Policy, and Environment

TBAHEREIAT L A CCS, B
Ocean Utilization System, Offshore CCS, Ocean Development
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KE BANEE RIEVATLE)
OSHIMA Yoshito, Professor
Environment Systems

L2 I, BiEZL % / Chemical Engineering, Environmental Safety

SEH % 8% (RIEVATLE)

TABETA Shi%eru, Professor

Environment Systems

TEERIEVATLE, BEERERTETV. ARERESRE.
B RREDIREREF M.

Marine Environment Systems, Marine Ecosystem Modelling,
Coastal Environment and Fishery,

Environmental Impact Assessment for Offshore development

Bk BAtE B8 RIRVAT L)

TOKUNAGA Tomochika, Professor

Environment Systems

FHEEOTRER M AR - B REAICH 2 A BIERIE D 2 E M.
HTRNREDSEF A Sustainable usage and management of groundwater,
Evaluation of long-term stability of geosphere environment,

Usage of subsurface environment for the society

A 5 H8R RIEVATLSE)

AKIZUKI Makoto, Associate Professor

Environment Systems

RIBAMEMLF O X BERFARE. RIETE

Environmentally Friendly Chemical Processes, Supercritical Fluids,
Reaction Engineering

HE S A8 RV AT L)

IHARA Tomohiko, Associate Professor

Environment Systems

ABBRP IRV F—HBICET 2 AN T —ICHBIT 2 RE R,
HBETHEZERLILSATYAIILT7AA b

Adaptation to climate change in megacities related to human health
and energy consumption,

Life cycle assessment considering consumer behavior

TKEF BHE ABIR (RIBVAT LS
MIZUNO Katsunori, Associate Professor
Environment Systems

RIFERAT

Environmental Informatics and Sensing

B 2 #i% (A\BRES)

CHEN Yu, Professor

Human and Engineered Environmental Studies
BMRDYZ1L—3 , SRMBOFESE. XVOEERA.
BRRES. BREMA. TV 0, ZEREORN
Simulation of Complex Systems, Financial fluctuations,
Macroeconomic cycle, Low-carbon transition, Tumorigenesis,
Aging, Muti-phase fluids

7 MK i (ABRESE)

HIEKATA Kazuo, Professor

Human and Engineered Environmental Studies

VAT LEEE. MEFIE. BRVAT L

Systems Design, Naval and Ocean Engineering, Information Systems

L K B (A BIRIRS)

YAMASAKI Yudai, Professor

Human and Engineered Environmental Studies
BEBEA/NT A DERETRIVF—VRT L
Automobile powertrain, Distributed energy system

2 f— HiR (\BEIRES)

WARISAWA Shin'ichi, Professor

Human and Engineered Environmental Studies

HWERIREI . BOEBET/i8E. DT ST
FEXLER. A AR

Nano/micro mechanical resonator, Self-assembled nano structure,
Wearable sensing, Cultuer of Manufacturing, Technology Transfer
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SASAKI Jun, Professor

Socio-Cultural Environmental Studies

;’E}gfﬁfﬁ?\ BEIF. RBEREEBLKE. [UREHOENEK - &
y

Estuarine and Coastal Environment, Coastal Engineering,

Nutrient Management and Fishery,

Climate Change Mitigation and Adaptation

i shFr #i% (A UEIRIRS)

SATOH Hiroyasu, Professor

Socio-Cultural Environmental Studies
EIFRIBNILE, BETSH

Biological Wastewater Treatment, Sanitary Engineering

@k B5 AHE HaSUERIES)
FUKUNAGA Mayumi, Associate Professor
Socio-Cultural Environmental Studies
REREY. REHRSF

Environmental Ethics, Environmental Sociology

8K & 8uR (ERHHF)

SUZUKI Aya, Professor

International Studies

BREHIR. EXRE. BEREE. ISAIVOFEREF
HIHNSTTUAH

poverty alleviation, industrial development,

agricultural development, applied micro-econometrics,
Sub-Saharan Africa

ZH Fll2g iR (EF15 1%

HONDA Riki, Professor

International Studies

BAKEEE, RV NT—00 AVTIT7RYIIRI AV
Natural Disaster Recovery, Social Network Analysis,
Infrastructure Asset Management

=H 51 #iE @R HF)

YOSHIDA Koshi, Professor

International Studies

BERIBEF. BERIFIZE. EHIKIZE
Agro-Environmental Studies, Agricultual Water Management,
Irrigation and Drainage

B TTIR AR (EERIE)

ONUKI Motoharu, Associate Professor

International Studies

KELIVUIVRA, AR— b T7q0 KREBIF YRAT70EUT+
HE

Disaster resilience, Smart City, Water Environmental Engineering,
Sustainability Educaiton

IRA BRRTF £EEBR (BB HF)

SAKAMOTO Maiko, Associate Professor

International Studies

KEFE, ERBERET. SRR, 42Kk
Water, Sanitation and Hygiene, Geospatial Data Science,
Participartory Development, Socio-Hydrology

RILS A7V FJN—EE EEH %)

MAEMURA VYu, Assistant Professor

International Studies

ER 7% B L BEROR B DT,

EEHBFAOSESIZa - r—3>

Critical analysis of international development aid policy and practice;
language and communication of international cooperationce

O
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B ENBRGSREYaVAREYZ—)
FUKUSHI Kensuke, Professor

Institute for Future Initiatives

RIBURVER, YXTA4FEUT1F

Environmental Risk Management, Sustainability Science

TLOB Y ROR « HRNG MR #EHE
(RREYVIVHEL2—)

Alexandros GASPARATOS, Associate Professor

Institute for Future Initiatives

FREREF. YATATEUTATEAAV M ERRY —EX DB E
ecological economy, sustainability assessment,

ecosystem services valuation

HH FH &R (TFRMRH - Bl EHET)
YOSHIDA Yoshikuni, Professor
Technology Management for Innovation, Engineering

RIBEEV AT LESDE / Environmental Systes and Economics

LA RA 88 HEZMER - EREESENL)

KITAMURA Yuto, Professor

Excellence of School Education, Education

HBHEY. ERHERRER. R ERROOHDOHF
Comparative Education, International Educational Development
Studies, ESD

ZTOMBEEA2Y T FEEHEELTULENEEA)
Other teaching staff (not available as a supervisor)

347 - FOX FEME
WRTAFTNHRT A 22—)
Layna DROZ, Project Assistant Professor
SSDC

BHOERIFIATOT S Lweb 1 bE
FEERL TSRS,

Please refer to the website of GPSS-GLI for the
latest information.

https://www.sustainability.k.u-tokyo.ac.jp/
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World-leading INnovative Graduate Study Program (WINGS)

RRAZ TR BLIARNEEFIRZE>TABHRICERI 2B AMZER T 5. HRBED
EEUTBEUCEE—8 (FEFEE—8) 0RO S AL TERSBXEREBE OIS A
(WINGS) ZERRULTWVE Y,

RRAFTIF2023F3FRE. 20DWINGSHAEFESN TS ZDS5E57DWINGS D AR ALE
PR ABRRZMARIBOAZREDINSZERIIH I TNET,

TOTSALICE TR BRI ICEEZMIETDLIZDHIET e . FFOTSLICBL
T. OS5 LABEBECHUTERECEHIY —F - P Y RI VMR EDERESZIBZITOCTVE T,

WINGS (World-leading INnovative Graduate Study Program) is an integrated five-year master-
doctoral program to foster excellent PhD holders who will contribute to the global society. This is
one of the University of Tokyo's initiatives to foster excellent PhD holders who can bring positive
changes to the global society with making the best use of their academic excellence. Of 20 WINGS
programs that are active as of March 2023, 7 WINGS programs are accepting students of the
Division of Environmental Studies, Graduate School of Frontier Sciences. Some programs start their
application shortly after the start of the new semester. Each program provides its program students

financial support such as fellowship or WINGS Research Assistant.

AR R M ARHRIEZIRAREZEREN SINE TR WINGS —&
List of WINGS available for students of each department of the Division of Environmental Studies, GSFS

TS LOE

Name of WINGS program

FO707 4 TEEPER L : :
FR7075L (WINGS-PES) ;
FARERIRR SR -

FERBHFEL
Lead Graduate
School

BARESR
Natural
Environmental
Studies

BEETRETE  REVATLF
Ocean Technology, Environment
Policy, and Systems
Environment

ARG
Human &
Engineered
Environmental
Studies

#EXLREY  ERGENE  HRTAF

Socio-Cultural International
Environmental ~ Studies
Studies

GPSS-GLI

World-leading Innovative Graduate Study : :
Program in Proactive Environmental Studies * Ggﬁgr%?etress(ggggé?f : O O O O O O O
WINGS-PES
[REH=HR| EFSEAER
(WINGS CFS) D TR . O O O O O O O
World-leading Innovative Graduate : Graduate School of :
Study Program Co-designing Future : Engineering :
Sodiety ( ;ﬂ NQS( [€3)
St SR SR ERS AR
(WINGS-GLAFS)
TERAFRE

World-leading Innovative Graduate : :
Study Program in Gerontology: Global : Graduate school of :

Leadership Initiative for Age-Friendly :

Society (WINGS-GLAFS

RAETRS EIR AR |

UTOKYO Sustainable Agriculture
Education Program

Engineering

SRR

: Graduate School of :
- Agricultural and Life :

Sciences
e e s o o000 oio0
World-leading Innovative Graduate :  of Mathematical
Study for Frontiers of Mathematical * Sciences
Sciences and Physics (WINGS-FMSP)
LByl A Bt ass S S
17 el 2

: Graduate School of :

O

O O

O

O O

International Graduate Program of In- : Information Science
novation for Intellectual Society(IlW) : and Technology
R RS AA
SIOTZL WINGEARC) ooy IBEHE DA EE AR S/ SR R RR €9 — TH 28

World-leading Innovative Graduate :

Graduate School of :

Study Program of Advanced Basic Sci- : Arts and Sciences

ence Course (WINGS-ABC

Student whose thesis supervisor's primary appointment is with the Institute of Industrial Science or
the Research Center for Advanced Science and Technology

92


https://www.k.u-tokyo.ac.jp/exam/wings.html
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https://wings-pes.edu.k.u-tokyo.ac.jp/
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https://cfs.t.u-tokyo.ac.jp
http://www.glafs.u-tokyo.ac.jp/
http://www.glafs.u-tokyo.ac.jp/
http://www.glafs.u-tokyo.ac.jp/?lang=en
http://www.glafs.u-tokyo.ac.jp/?lang=en
http://www.glafs.u-tokyo.ac.jp/?lang=en
http://www.glafs.u-tokyo.ac.jp/?lang=en
https://utsaep.wixsite.com/site
https://utsaep.wixsite.com/site
https://utsaep.wixsite.com/site
https://www.ms.u-tokyo.ac.jp/wings-fmsp/
https://www.ms.u-tokyo.ac.jp/wings-fmsp/
https://www.ms.u-tokyo.ac.jp/wings-fmsp/index.html
https://www.ms.u-tokyo.ac.jp/wings-fmsp/index.html
https://www.ms.u-tokyo.ac.jp/wings-fmsp/index.html
https://www.iiw.i.u-tokyo.ac.jp
https://www.iiw.i.u-tokyo.ac.jp
https://www.iiw.i.u-tokyo.ac.jp/en/
https://www.iiw.i.u-tokyo.ac.jp/en/
http://wings-abc.c.u-tokyo.ac.jp/
http://wings-abc.c.u-tokyo.ac.jp/
http://wings-abc.c.u-tokyo.ac.jp/
http://wings-abc.c.u-tokyo.ac.jp/
http://wings-abc.c.u-tokyo.ac.jp/

WINGS-PES

R EMRRAT OIS L
Graduate School of Frontier Sciences: Graduate Study Program

TO7 771 7 RIBFEREHAFER T OIS L
World-leading INnovative Graduate Study Program in
Proactive Environmental Studies (WINGS-PES)

FTOTS LB BEBBAAZESSUNEABZEENREVAE-BSE—BSOTSLTY,
v INZ DI EFRERIRE 2R AR A HEE T 5%
YL HBDECREHZAZFO7 774 T ICRRI 3 [REANTOT1vyat LI ZER T 5 %28

BHELTVETD,

AMEMRDEZDDHEICRRDREZS

Located in the rich and active research community of Kashiwa, and based on GSFS’s transdisciplinary
philosophy and innovative instruction, WINGS-PES' five-year program that spans the master’s-
doctoral experience, selects brilliant Japanese and international students from all fields who are
motivated to develop into “Environmental Knowledge Professionals” and who can proactively
anticipate, define and address the challenges in creating a sustainable global society.

EHRITAAE Cultivation of Professionals

ARITTSLNEKT S [REMNT07zyiafiv] &
. BERT— 2R TR MICE DL Te T 747
B77TO—FEBUT, ekt S0 REICm
7R RO L, Y ATAF ) T 22O RZITHKD
DOEMTELENZMBEICHSNESREFERR
IAHANZRLET,

WINGS-PES develops its students into “Environmental
Knowledge Professionals” who can, while embracing the
philosophy of sustainability science, show directions our
society should move toward to face complex and multi-faceted
challenges, by anticipating issues that may hinder the creation
of sustainable global society by means of proactive approaches
that utilize sophisticated data analysis and prediction

technologies.

HIF21SLEFRE  Curriculum Elements
[(MERIE]

 TOaT T4 TEREAL 1 HiIERE SO ?i%*'lﬁczﬁa?b

BUEOHfREE BEd 5T — X DI
2O T TR OBG IR E 21T 5 - {Ei”éjﬁ

- FIEBED  fHIMEEEPRFR T LB VR EICHE T
Bt Cor g Al pR 22 R5 %28 X+ X1, Critical
Thinking Basics & Skills I « II)

(EIRMERIB]

- FHHEBEA @ FignTREMEICRE 9 2 KD m e 7xifiss - TRt

- RIHBEB | 7—2fnIcBI b5 K0 EEE - RIERE

- RIHBEC: REA TV Z—22 v T - BB AND
KRR

[Compulsory Subjects]

* Proactive Environmental Studies I, IT: Lectures/exercises
to understand global sustainability issues & to acquire
data-based prediction technologies

* Subject Gr. D: Lectures on critical thinking & presentation
skills in English (Special Lecture on Frontier Science X,
XI; Critical Thinking Basics & Skills I, II)

[Compulsory Elective Subjects]

* Subject Gr. A: Advanced lectures/exercises in sustainability

* Subject Gr. B: Advanced lectures/exercises in data-analysis

* Subject Gr. C: Private sector internship & short-term study
at educational research institutions
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€7 EH Completion Requirements

e 9 2 HBEEOE T B2 U, B HE3RRIcE s
2, Tdggyay ) csmssce, A707IL0
DME EIRMEDEEE 15 RIHZHUS L, %A (QE)
LR E FE) ICBHT 2L EMET BT,

Program student should complete requirements of a master’s
and doctoral course they belong to, participate in the “Salon
of Excellence,” earn 15 credits in total from WINGS-PES

subjects, pass Qualifying Exam (QE) and Final Exam (FE), and
complete other requirements.

BEENDELA Financial Support

AT S LBEETHET SHICIE. S —F -
TIAZY N (H#E 18 /i) EUTERHAT 51t A7 0
75 LORBIEIC BT RE B D— 2 W L E 9,

Upon their request, program students may be adopted as

WINGS-PES Research Assistant (180,000 yen per month) and
paid a part of expenses necessary to attend the program.

&M  Eligible Applicants

Hr R R A LR DS L3RRS 1 AR RICAERE I 5
NEEPEFELIN OB ERD 526N E T, 20D
D HRFEEEDPHAERT V2 — )i DVTIE, A7 mY
FLT LT YA MBI B, A— IR O T AR
YATHJHHENE T,

First-year master students who entered the University within the
last six months and are enrolled in GSFS are eligible to apply
for WINGS-PES. Other eligible applicants and application

schedule are available on WINGS-PES website and announced
via Email and GSFS Frontier-Net.

v
BEHOFM Y B A FRATRT T LY 2T I AT
TR FEE W,

Please visit WINGS-PES website for more details including the
subject and program faculty lists.

https://wings-pes.edu.k.u-tokyo.ac.jp



> > > > > > > > > ;{;’;ﬁ%ggﬁﬁl - R ATEOIEBE S KU

The followings denote concurrent staff of other graduate schools
and institutes in the University, and lecturers from outside.

25 - HYE -8 17T R >
— =5 Asian Natural Environmental Science Center
*2 REUFEWST
Atmosphere and Ocean Research Institute
3 RKFHHIRITZR
Graduate School of Science
*4 ZEREER A v 2 —
Center for Spatial Information Science
5 KA TSR
Graduate School of Education
6 RAEBLEERITR
Graduate School of Medicine
T NI T2 > 2 —
Research into Artifacts, Center for Engineering
*8 KFBE NSRS
Graduate School of Humanities and Sociology
*Q ttEHERA AT
Institute of Socio-Information and Communication Studies
*10 REEBLEZAE MR AR
Graduate School of Agricultural and Life Sciences
*11 =BT
Institute of Social Science
*12 REEBUEZBUR 2R
Graduate School of Law and Politics
*13 WAL
Institute for Advanced Studies on Asia
*14 KB TAE R R
Graduate School of Engineering
*15 [HEE - PEHET > 2 —
Center for Collaborative Research
*16 Fehml A Raitset > 2 —
Research Center for Advanced Science and Technology
17 WL Rt 2 —
Environmental Science Center
*18 Kk Vg UG v X —
Institute for Future Initiatives
*19 AEERARIIZE
Institute of Industrial Science
*20 BRI EAES
Division for Environment, Health and Safety
*21 1A > 2 —
Information Technology Center
*22 IV IER EIREAT

Lecturer from outside the University

List of Lectures and
Instructors

P: Professor (##%)

AP : Associate Professor (#E#42)
AP2: Assistant Professor (Gl
AP3: Assistant Professor (BhZ0
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RIFFMARLERE
Division of Environmental Studies: Common subjects

RIBFARREREE) 1IEDW0T

Transdisciplinary Subjects in Environmental Studies
BIBEIRIE. B RAIICIREURA, SXERNHEMADHZVIHITLAN
5. BSHIEOMR, 55 IEH LB - AEIC O AN BB O MR A
LTVET, TORREHIC, BEPAIIARIR AT, BEEIIRRO2EE T
Ic. TOYSLEMFCHBNT, BIFIC, L0KBICEBIAIIROMBNEICMNS
Wazh5A5TZHMNELTVET,

BENEONE
BB O BB LB DR + A D775 BB D RS « B AICHIET 55l
FOMHBEED BHIITHT 5T LIS TEET,

B&lc oW T
B AR R R H I3 BB T 0y S LT RWS, BEEIIERICHER L2 ET
Bk ZEOHIZ, LUTROREZBEHEICEIR, BIETZENTEET,

PEIE B AARIE SR RIEBVATLZES

=R —F #R T SRR R KE BN B =Kk BRFE HuR

578 B— #ux AfR E5 B ZERH X Bl FHE &— &%

BE REZ 8% AR WOAERIR Bif 18R #Hi% IIN=DEE 6

FH BOEER Lz 55 #HiR o SR R FE &H— 38R

B E BIR AT FZ SEEm HE HEZ AR BRAS & #uR 20

T . . EH BB SAEm B & BT

errestrial Natural Environment ST B0 eI

NARA Kazuhide (P) ANAZAWA Katsuro (AP)

IMASU Ryoichi (P) KUBO Mugino (AP2) Introduction to Environmental Systems

SUGAI Toshihiko (P) SUZUKI Maki (AP) OSHIMA Yoshito (P) TOKUNAGA Tomochika (P)

TERADA Toru (AP) YAMAMURO Masumi (P) TABETA Shigeru (P) TONOKURA Kenichi (P)

YOSHIMURA Kei (P) NAKAMURA Kazuhiko (AP2) HIJIOKA Yasuaki (P) MATSUSHIMA Jun (P)
NUNOURA Teppei (AP) "7 NAKAJIMA Kenichi (P)
IHARA Tomohiko (AP) [IMOTO Takeshi (P) 20

BEBARIER AICHI Masaatsu (AP2) AKIZUKI Makoto (AP)

AN EBE HiR = H R AEHE MIZUNO Katsunori (AP)

NI S #x IR B AEIR

I T B INE RAER BR

INKR A EHIR T T AR HELREF IR

el &+ #Hix TEIK 5B A Bk B HEHER

Ocean Natural Environment HEjJEB fﬁfgﬁ ﬁﬁ Q%ﬂi%ﬂg

KIMURA Shingo (P) ASHI Juichiro (AP) pra e 175/;7k = %ﬁg >

OGAWA Hiroshi (P) OTOSAKA Shigeyoshi (AP) (ERE 32 BT AR LD s

OBATA Hajime (P) KOJIMA Shigeaki (P) A

KOMATSU Kosei (AP) YOSHIZAWA Susumu (AP) Introduction on Socio-cultural Environmental Studies

KITAGAWA Takashi (P) SHIMIZU Ryo (AP) FUKUNAGA Mayumi (AP)
DEGUCHI Atsushi (P) SEIKE Tsuyoshi (P)
OKABE Akiko (P) KOZAKI Miki (AP)

TAIVIIIIRI A NEFR SATO Jun (AP) SASAKI Jun (P)

e 1B 2% INEE FRBR &&AM 22 SATOH Hiroyasu (P) KAZAMA Shinobu (AP)

I T SEED 2

Special lecture on Project Management
SATO Toru (P) KATO Sentaro 22
SHIMENO Koji 22
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Division of Environmental Studies: Common subjects

RETHAM UVREEE 70T S LICDOWT
IEDP: Integrated Environmental Design Program

ATRYT L, BEPFEROPOFEI—RICE SDNBTLEL,
FHAYARIF NI, QRO AR T ITT 1 > 0
YRR BT BRI 0Y T LT,

AR NOINES

21 R DRET YA —icid, ALEREBXUCAAREZ
YN HAME, KOKVEREIZ KRG 2HIMCAT, 2
Nz2ET, HFL. BT OOREERINET 225
WENFBTENRDOENE T, ZOHICIE, TEROPEVE
FIREIICPACCE > TV TR Y AR E 2R 5 N TER
Yo KT0TT LT BHETHE T BERET A2 T
B SERZBATRBENS TYA VAR Y A 72 [T E
B55ILT, GENDIRILVEMEA#MZEGTZIED
TEXT,

ARTOTILCBF BT >E, (RO TEZAIDH
I ATRICEERS T, REFAICK T Z5EREDRIRD T8
IHEE - WEREAHANLT, TNRRRRBIRICEDRIT 2
THDINTRIELET, TORD, AT TN, #E
KOFBRORG K EE - #17 « SVRAT—T778)
ICHAESHRVWEBHEMEAZIADNRESNTED, RET
YAV DERET TO—F B RENTEET,

MAERRT V15

FER BRF 2% BR B #UE
SFH BRI 1R B i
e % ERUR B ARTE Bu%
IV 1B R Bk BE5 EHR
QAR EEX 38R 22 #pK 5T SEAm 2

Integrated Environmental Design Theory

OKABE Akiko (P) SEIKE Tsuyoshi (P)
TERADA Toru (AP) YOKOHARI Makoto (P) “14
SATO Jun (AP) TOKUNAGA Tomochika (P)
KOBAYASHI Hiroki (P) 2! FUKUNAGA Mayumi (AP)
SASAKI Yuta 22 SUZUKI Ryohei “22

BEREBETPIVRA2IF
AR BT #u%

ik B /M 2
Architecture Design Studio
OKABE Akiko (P)

ITOH Tomohisa "2

BE f2— Feen 2

KUROSAWA Kenichi 22

BRBETTAIVREIE

i 2 EHIR

Architectural Structure Design Studio
SATO Jun (AP)

WHRRT FAVRAZIF

B M B TBIK 5T AT
el 6d =W FRET 2
LT =5 FEEm 2

Urban Design Studio
SEIKE Tsuyoshi (P)
DEGUCHI Atsushi (P)
YAMASHITA Hiromitsu *22

SHIMIZU Ryo (AP)
MIMAKI Hiroya 22

BElcDWT

1R CHEER, #il, REFICED IR EBICEAREA
M. HEROIEZ LT iz D EN S KA TEN
TWb—F., BIAFEREZIFITOHRVADN, ZREND
HEZEN LIRS C TS S X I T RENTY
ES

2. NEBICBIEERRT AL TRIETEE T,

3. THAVARRZY A DOHAIZFT 6 HALLL EEF L. 2D, TH]
ARETY AV OHEMAERELEZICE TRETY
AVRERE OIS ME TR GO R 2 5t
BE® MELEEINET,

BRARIFTERE

RER B Bu%. TSR W Bz, SFH e .
MR B #dRe, 1elk T5 WEBUR. UK AR BUR.
/PR Tl B e EDE0

Studio Supervisors

OKABE Akiko (P), SEIKE Tsuyoshi (P), TERADA Toru (AP)*,
YOKOHARI Makoto (P) "4, SATO Jun (AP),

TOKUNAGA Tomochika (P), KOBAYASHI Hiroki (P)

*public relations professor
BMBRIRT PA VAR IF
Mok B R

Landscape Design Studio
YOKOHARI Makoto (P) 14

FH BOoEHE

TERADA Toru (AP)

BRRBET A VAZIF
SFHA A

Natural Environmental Design Studio
TERADA Toru (AP)

TERET AV ARIF

T8k BRwE B @k BS HEHE

Urban Watershed Design Studio

TOKUNAGA Tomochika (P) FUKUNAGA Mayumi (AP)

WIFES T A AR IF

R = 5EED 2 SFH AR
Community Business Design Studio

SUZUKI Ryohei 22 TERADA Toru (AP)

BRBET IV RR2IF

TINPR B QR IER 58T 22
ICT & Multimedia Design Studio

KOBAYASHI Hiroki (P) 2! SASAKI Yuta "22
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(BRTAFE)TAEIAF—=TOUF L1 1IEDLWT
About Minor Program in Sustainability Science (MPSS)

1. BRBEAWIIERDZEEDNY AT A F VYT %% (Sustainability Science) DL S
I, HEETHU. BT 5RREMOBEZIRMITE (KA —T a5 L1

IANTHRTHEMEND)

2. 7= NV ED S A DI EREAIRE 2 Ml T2 LD TE 2 A DOER
mHiFTEERIC, ZLOHANERI, BHBEEETT 072y gV UTERYT
%1z D HiGEEY; (Seminar on Sustainability Science) Z 2t %,

3. M T DEME A TIAN 2 Y AT A FEV T BB 2 i LikiR 4 5
F—. FMEHDOERECATEBZB A Y., MRAPHISEENSDELL
B CEBR 22 BRI N BB S R IR 6T

Minor Program in Sustainability Science (MPSS) offers the lectures, seminars, and
exercise course related to Sustainability Science and issues related to SDGs (Sustainable
Development Goals) in English. This program aims to provide opportunities to learn
global challenges and local solutions, and to provide platform for bridging people
who are interested in building sustainable society and future.

BIEICDWT

R RICHTE T 22 E T ERICKVEET
&% (JziZzL, Y AFA4F T2 a— )b — X —
BRI 0T T LCHET %2, A AH—7
0ro Lz EIETEIR,

Taking this Minor Program
Those who want to take this minor program can do so by
registration.

7095 LDETENH

GPSS-GLI MERIE (FRZ 7 ARV AZDDNWTWABEE)
Mo 1RE 2 BALLE, YATAFEY T 02528 (2
BN, YATAFE) T 02235 — VI (5% 1 HAD),
At 5 BN EEREETRCL,

Requirement for obtaining the Certificate

To obtain the Minor in Sustainability Science, you should take
at least two credits from the compulsory courses with * mark,
two credits from Field Exercise in Sustainability Science, and
more than one credit from Seminar on Sustainability Science I/
II (5+ credits in all).

ARTOT T IME T EITIME TREZFITT B,

Those who obtained enough credits are awarded the Certificate.
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TO7ITATRER I*
BRAE 1R R

B B3N BR e
Proactive Environmental Studies I*

MINO Takashi (P) ISHIHARA Hiroe (AP)
FUKUSHI Kensuke (P) 18

AR ILE e

BEDOSREYRATAFE)T1F*

INE TR EEER M

Sustainability Science: Japanese Perspectives*
ONUKI Motoharu (AP), et al.

YRFAFEUT (2R
255

Field Exercise on Sustainability Science
Various faculty members

YRTAFEVT4Z2ELIF— I
BHE

Seminar on Sustainability Science I/II
Various faculty members




BAREFER Dept. of Natural Environmental Studies

gREErEr 07888 IcDOWT

BARRBEFERIE. AEBADHEICIIHIL I LU MEE
FREDOHIEAT =V ICATOE
¥, BEDBEAREK. ENGEAREK. CHRICEETS
BARIRG L SREEARRRORBZHN. TRZEF O,

DREZBEL T

(21N
EATWEE

£9, FRLHE -

LFoa7#BlE. X1 EFRinenTtd, I7HERE
BERBETEPIEE RO DD BLHIBEAN
EFELESBRERER
FEREBCHALELENBNI 2BARBHFNMNMEERE

BAREBEODRRICDVWTHICER, #ERLFLLD, TO HEWE) IF BRAREFEZRENICERCOITEERL R
eODRBEEEGFLBITDIFTESZDED. BEHAZRY ICBRLTVWARIBETTY,
TR BT CHBICRVEATOE T,
J78B &F—7—F Core Subjects & Key word
MEZE R BE BE #u% Geosphere Change SUGAI Toshihiko (P)
W - 8, HBIE A E B EHR geomorphology and geology, ASHI Juichiro (AP)
paleoenvironment
RIB(LFR TR SEER AEHIE Environmental Chemistry ANAZAWA Katsuro (AP)
HIR(LFE. ERER N 552 %ﬁg 2 geochemistry, material cycle OGAWA Hiroshi (P) *2
/)N T B OBATA Hajime (P) *2
IR Em }’E?ﬁ% 2 OTOSAKA Shigeyoshi (AP) =2
ARUEFR \ VR SR R Atmosphere and Ocean Dynamics KOMATSU Kosei (AP)
KEoEFYE,. ETUVY B & s 2 Atmospheric and Oceanic physics, MICHIDA Yutaka (P) *2
SER—HE™? modelling IMASU Ryoichi (P) 2
FEis A REEm R BUERR Terrestrial Ecology SUZUKI Maki (AP)
Br&E. SYIREE/ER =R —F H community, biological interactions NARA Kazuhide (P)
AR ZFF EED KUBO Mugino (AP2)
KEEREER ) AT R E i Hydrosphere Ecology KIMURA Shingo (P)
EREEENRE. EYfat N TRPE BUR population dynamics, biostatistics KOJIMA Shigeaki (P)
T T AR YOSHIZAWA Susumu (AP)
el &+ Hi% KITAGAWA Takashi (P)
RIBEIGER =B —F #ig Environmental Evolutionary Adaptation ~ NARA Kazuhide (P)
FI8 EBEF. L NE TRER HiE physiology, gene, evolution KOJIMA Shigeaki (P)
HF [ s INOUE Koji (P) *2
=B RGR WO S Landscape Planning and Design OGUCHI Takashi (P) 4
SVRAT—T BRIRBER SFH BUEBUR landscape, environmental information ~ TERADA Toru (AP)
iy F0Z FBEm NAKAMURA Kazuhiko (AP2)
RIS AN HE =R Environmental Policy KIMURA Shingo (P)
TEL AR = H—ER AR administration, law ASHI Juichiro (AP)
AR R Bk SUGAI Toshihiko (P)
SFH AR TERADA Toru (AP)
iy F0Z FBEm NAKAMURA Kazuhiko (AP2)
BIEIEHR (E) NO B g 4 Environmental Information Science OGUCHI Takashi (P) *
HIBIEIR X7 L (GIS) Geographical Information Systems (GIS),
HIRZERIIEER. BRI Geospatial data, Environmental analysis

REiE B SRR TSR (F)

=R —F B
SR R
TOR SEER AR
=M B AR
58 B— #ig
MES—ot e
HH = g 10
AE B BB

Terrestrial Natural Environment

NARA Kazuhide (P)
SUZUKI Maki (AP)
ANAZAWA Katsuro (AP)
TERADA Toru (AP)
IMASU Ryoichi (P) 2
YAMAMURO Masumi (P)
YOSHIMURA Kei (P) 19
SUGAI Toshihiko (P)

AR ZF 586D KUBO Mugino (AP2)

Fiy F0Z 58T NAKAMURA Kazuhiko (AP2)
EEBARERER () AR iR E B Ocean Natural Environment KIMURA Shingo (P)

B &5 AR ASHI Juichiro (AP)

N &SR ?’5@? 2 OGAWA Hiroshi (P) *2

/N T B8R OBATA Hajime (P) 2

UN=10573: 2 %GQ KOJIMA Shigeaki (P)

N N2 6] KOMATSU Kosei (AP)

HE B AR YOSHIZAWA Susumu (AP)

IR BE AEHR 2 OTOSAKA Shigeyoshi (AP) *2

b &4 #H= KITAGAWA Takashi (P)

% (B) (32588 RIE (B)=In English only
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Environmental Studies

Environmental Information Science
RIBEWRS (E)

Ocean Natural Environment
BFBARER (B)

(

)

Terrestrial Natural Environment
[Ele B SATR 5 (E)

( )

RIBBURGR

Environmental Policy

BARRIRFER
&t 1458

HWEZ R
Geosphere Change

( )

(

RIB(LFH

Environmental Chemistry

)

(

Atmosphere and Ocean Dynamics

KRB FR

)

aA7RE#

X (B) I$EEmMAR A (

RER AR

(

Landscape Planing and Design

)

=In English only

(

Rt REER

Terrestrial Ecology

)

Hydrosphere

(

[SEASEETE T AN = S =2

IR
Environmental Evolutionary Adaptation

IKEBAERESR

Ecology

)

=

=

Extensive Fieldwork On Natural Environmental Studies

BARIRFRE

All faculty members

/EE fxf; s
55 #®
/ \/g /EEB /E%@ﬁ

2R —FHHR

S FEZ %Efﬁ

Practice in Natural Environmental Studies

s e

Practice in Marine Studies

BEWEYRE

SUGAI Toshihiko (P)
YAMAMURO Masumi (P)
ANAZAWA Katsuro (AP)
NARA Kazuhide (P)

SUZUKI Maki (AP)

TERADA Toru (AP)

KUBO Mugino (AP2)
NAKAMURA Kazuhiko (AP2)

B i AEHR 2
B %
BH S #ux 2
4&% TR AR 2

—H

= E%E TR 2

AR WET SEET 2

FUKUDA Hideki (AP) 2
AOYAMA Jun (P) 2
MICHIDA Yutaka (P) *2
SATO Katsufumi (P) 2

FUJII Masahiko (P) *2
TANAKA Kiyoshi (AP) *2
MINEGISHI Yuki (AP) "2
HIRABAYASHI Shoko (AP2)*2

P AR
FRAY M SRR

Practice in Environmental Information Studies

TERADA Toru (AP)
NAKAMURA Kazuhiko (AP2)
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HIZKIRIZFIRE |, s

RERE BI%
L= 58 #iE
T TERR AR

Practice in Earth Surface Environment |, Il

PR EREZRE Il

Practice in Terrestrial Ecosystem |, 1I.......

FERERFEE |, Il

Practice in Terrestrial Landscapes |, I

SEErRY

Practice in Coastal Environmental Studies

BFERRE IV

Seminar on Marine Affairs V...,

SUGAI Toshihiko (P)
YAMAMURO Masumi (P)
ANAZAWA Katsuro (AP)

~RRHEER

BN P ERIR
AR Z5F 86T
NARA Kazuhide (P)
SUZUKI Maki (AP)
KUBO Mugino (AP2)

S BOEBUE
A AN SRR

TERADA Toru (AP)
NAKAMURA Kazuhiko (AP2)

A E B
%

aH {%‘; SEE e
HRE YO JFEENEEAD 2

KIMURA Shingo (P)
KOJIMA Shigeaki (P)
KITAGAWA Takashi (P)
KAMEI Yoshihiko *22
NAKAYA Mitsuhiro *22

AN RE 8%

bl &+ B

LA ek SRR 10

A 7R RHEARER 2
KIMURA Shingo (P)
KITAGAWA Takashi (P)
YAMAMOTO Mitsuo (AP)*10
WAKIYA Ryoshiro (AP) *2



BAREFER Dept. of Natural Environmental Studies

L - BFBERA VAV TRE
AT RS 2R

)1 B+ i

LA SER R

ey 8FER R BRI 2
Practice in Internship for Ocean Law and Ocean Policy
KIMURA Shingo (P)
KITAGAWA Takashi (P)
YAMAMOTO Mitsuo (AP)
WAKIYA Ryoshiro (AP) 2

BARIRIBEFIED |, s Ex (=]
Seminar in Natural Environmental Studies I, Il
All faculty members

BARRIBTI T |, e =288
Group Seminar in Natural Environmental Studies I, Il
Each faculty member

BAREFMIE!, . ... 288
Research Work in Natur. ental Studies |, Il
Each faculty member

BAREF RN SFH BUESER

el &+ #Hig
Frontiers in Natural Environmental Studies
TERADA Toru (AP)
KITAGAWA Takashi (P)

TEFRIBERB |, e EEI—RAEHE

Practice on Marine Environmental Studies |, Il

Each faculty member of
Marine Environmental Studies

KEFIRIER ILZE BB #i%

Water Resource Environment.........eee.. YAMAMURO Masumi (P)
BARIEEER T JEED AR
Natural Environmental Structures............... ANAZAWA Katsuro (AP)
RIEZEER HE B2 B
Environmental Changes ... SUGAI Toshihiko (P)
AERERESR A W AEBIR
Biosphere FUNCLIONS .....ooovvvvcevveerssisssessinns SUZUKI Maki (AP)
YRR IR ZFF 86T
Bio-Environmental Studies........covereversnns KUBO Mugino (AP2)
SEERR FH BRI
Biosphere Information Study........cccccccu.... TERADA Toru (AP)
BARIE MR 2R —FH B

Natural Environment Evaluation................. NARA Kazuhide (P)
BARESER Friy FIZ FEEM

Natural Environmental Landscape....... NAKAMURA Kazuhiko (AP2)

LA B— g
B E

Numerical Modelling for Global Environmental Issues

IMASU Ryoichi (P) 2

YOSHIMURA Kei (P) "19

BT

BARRREHR IR ET 5860 2
Conservation of Natural Environment..... MATSUBARA Akiko 22
BAIRIRENRESR AR BEZ #%
Dynamics of Natural Environment SUGAI Toshihiko (P)
TBRIRIRIS R EH S #% 2
PR (= JfE% 2
Marine Physical Environments........ccocce.. MICHIDA Yutaka (P) *2

FUJIO Shinzo (AP) "2
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BFYERR [RH Fi3E #U% 2

INT| 5 i

VA T B0

IR B AR

Marine Biogeochemical Cycles............. HARADA Naomi (P) *2
OGAWA Hiroshi (P) 2
OBATA Hajime (P) *2
OTOSAKA Shigeyoshi (AP) 2

o TS B 2
SATO Katsufumi (P) *2

IV S I

AN RE B

LA Sk AR 10
Modelling of Marine Ecosystem.............. KOMATSU Kosei (AP)
KIMURA Shingo (P)
YAMAMOTO Mitsuo (AP) “10

R R AR 2

R F5ha AEHET
1L s

B BE HE

I i S 2
AR LEF SEAT 2
Coastal Marine SCIENCE ....wvremvressmveresierens TANAKA Kiyoshi (AP) "2
FUKUDA Hideki (AP) "2
AOYAMA Jun (P) 2
FUJIl Masahiko (P) 2
MINEGISHI Yuki (AP) "2
HIRABAYASHI Shoko (AP2) *2

BEARIEFERER I, | =H8
Experiment in Natural Environmental Studies
Each faculty member

LS

Marine Mammal Science
EAEERRRTETUY




BERNRREFER

BERMOHRRE AN 2 I
1ERE R
A B #EHR

Social Implementation of Ocean Technology
TAKAGI Ken (P)

SATO Toru (P)

WADA Ryota (AP)
EENBY AT LR SFF Fik AR

A BA #AHI
Ocean Utilization Systems

KONNO Yoshihiro (AP)

WADA Ryota (AP)
FRRARNE SEMR S —BR AEBUER

= 6

Marine Hydrodynamics ... HIRABAYASHI Shinichiro (AP)

TAKAGI Ken (P)
[RBREEL SHEH S/ 2%

FH BA A5=

/N 38 FEEM

Metocean Fundamentals for Engineers ..... WASEDA Takuji (P)
WADA Ryota (AP)
KODAIRA Tsubasa (AP2)

EEOARTAIR « C I e %&%&ﬂﬁw

19
1A e I
MAKI Toshihiro (AP) 19
RHEEM Chang-Kyu (P) 19
YOKOTA Yusuke (AP) *19

TEET — 2T ALY R s A BK #E20R
STEA =7 20
LB 7% 8%
N B FERM
WADA Ryota (AP)
WASEDA Takuji (P)
TABETA Shigeru (P)
KODAIRA Tsubasa (AP2)
TS - MR L S Hu%

B R R
Material and Structural Mechanics for Ocean Systems
MURAYAMA Hideaki (P)
MAKI Toshihiro (AP) 19

YR BT
SEW % HE

AR Hep—BS AR

Marine Environmental Modelling .......cccc.cc... SATO Toru (P)

TABETA Shigeru (P)
HIRABAYASHI Shinichiro (AP)

................................ 1R T 2us

hEE HE

1 1A% R 9
Special Lecture on Experimental Methodology of Ocean Technology,
Policy, and ENVIronmMent.......ececsersersees SATO Toru (P)
RHEEM Chang-Kyu (P) 19
YOKOTA Yusuke (AP) *19

PSSt Sl —— H BA A#%

Special Lecture on Ocean Technology, Policy, and Environment |
WADA Ryota (AP)

FRMIRIB AT BUFERR s N - AT7 4 BEHHE
T % BEHIE
PHEHE S5 #u%
Special Lecture on Ocean Technology, Policy, and Environment |l
Swadhin BEHERA (Visiting P)
KIKUCHI Takashi (Visting P)
WASEDA Takuji (P)

Marine Robotics and Sensing.......n.

Ocean Data Science

BEFRBETUT

BARMREFRBANR

TFRRTERIE TR I e i R B

Special Lecture on Ocean Technology, Policy, and Environment |l
SATO Toru (P)

TBFERRMES | SF T RN

Practical Exercise on Ocean Industry I......... KONNO Yoshihiro (AP)

TBFEREMES || SF Fk EBIR

Practical Exercise on Ocean Industry |l........ KONNO Yoshihiro (AP)
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Dept. of Ocean Technology, Policy, and Environment

AR - ok e 1 3
1| Vbh B 2B 2
SR (= BED 2
oA B e 2

Theory on Ship Propulsive Performance..... SATO Toru (P)
KOBAYASHI Hiroshi *22
SAKAMOTO Nobuaki 22
TSUJIMOTO Masaru 22

BERMBREZTOVIOM AL g BUR

285 Bk AT

B B AR

VT3 FEED
Project on Ocean Technology, Policy, and Environment |
MURAYAMA Hideaki (P)
KONNO Yoshihiro (AP)
MAKI Toshihiro (AP) 19
KODAIRA Tsubasa (AP2)

SEETIEE TOITY M ELEC
S8 B s

/N 3R GERD
Project on Ocean Technology, Policy, and Environment I
MURAYAMA Hideaki (P)
KONNO Yoshihiro (AP)
MAKI Toshihiro (AP)*19
KODAIRA Tsubasa (AP2)

TEERMEREFIAZE LS, | Wt BHE
Research on Ocean Technology, Policy, and Environment | s
Each Staff
EERMTEREEIIZE IS, Il Werr BHE
Research on Ocean Technology, Policy, and Environment Il s
Each Staff
TEERMERE AT AEE | gHa
Special Exercise on Ocean Technology, Po||cy and Environment |
Each Staff
TEFREMIERE AT A EE | BHE
Special Exercise on Ocean Technology, Policy, and Environment |l
Each Staff
TEFRMIERE AT R EE e BHE
Special Exercise on Ocean Technology, Policy, and Environment il
ach Staff
TEFRMIRE AT R EE Vo s
Special Exercise on Ocean Technology, Policy, and Environment IV
Each Staff
TEERMERE AT RIIZE LS, | W BHE
Special Research on Ocean Technology Policy, and Environment | s
Each Staff
TEERMERIRE AR RIAZT IS, | W BHE
Special Research on Ocean Technology, Policy, and Environment Il s
ach Staff
TEERMREERRIAZT S, MW BHE
Special Research on Ocean Technology, Policyhandflénvironment s
Each Sta




oD SN 338l Dept. of Environment Systems

SBIEVATLZORRE (Fundamentals of Environment Systems)

RIBV AT LF MG covrreresmrssssnssessssines 2H8
Introduction to Environmental Systems... All Faculty Members

RIBYVAT LZEBEER | oo KB BAHE
FEA 5— #ig
S8 /% 202
4 1R s8R0
B (5 HEBIE
Foundations of Environment Systems I... OSHIMA Yoshito (P)
TONOKURA Kenichi (P)
TABETA Shigeru (P)
AICHI Masaatsu (AP2)
AKIZUKI Makoto (AP)

Dy SRt D 4 55 367
HE P
KEF B kS
1B 8 HifE

Foundations of Environment Systems II... AICHI Masaatsu (AP2)
IHARA Tomohiko (AP)
MIZUNO Katsunori (AP)
MATSUSHIMA Jun (P)

PEHA B— U
o BRRE 2

ZERH X #i%
Environment Systems l..eeeeeeseeeersssenn TONOKURA Kenichi (P)
TOKUNAGA Tomochika (P)
TABETA Shigeru (P)

HIR B B

B 8 B

KEF B5he EHUR

0 1R S8Em

BEH == B

RO th— 58AM "2
Environment Systems Il ......ceoeeceeeesseecsns IHARA Tomohiko (AP)
MATSUSHIMA Jun (P)
MIZUNO Katsunori (AP)
AICHI Masaatsu (AP2)
FUJII Minoru (P)
MORIGUCHI Yuichi (AP2) *22

BHE
Each Faculty Member

BIESATLE

B2 T N
Seminars on Environment Systems. ..........

SBIBVATLFDA (Applications of Environment Systems)

RIBZEVAT LR KE BN HE
Safety for Environment an ystems.. OSHIMA Yoshito (P)
BRIRV AT LFRFAEER IV 1Ll Z55), 5ERM 2

Special Lecture on Environment Systems [V
YAMASAKI Akihiro (AP2) 22

& T @
Pl BT T 2

I o s 2
Environmental ToXicology ... MORI Chisato (AP2) 22
TODAKA Emiko (AP2)22
SAKURAI Ken-ichi (AP2) *22

RESNHT

TP Ol F b Foth 365 2
Tl BT 880
/N BRT 38T 2

IR 75K 5860 "2
F@?’é‘ B—#0%
SR % B

INOUE Kazuya (AP2) *22
ISHIKAWA Yuriko (AP2) *22
OGURI Tomoko (AP2) *22
KAJIHARA Hideo (AP2)*22
TONOKURA Kenichi (P)
TABETA Shigeru (P)

Special Lecture on Environmental Risks

RISHTRIR . o ST AR
Environment Technology Development........ NUNOURA Teppei (AP) *17
HEERES K ARt BUR

Geosphere Environment ... TOKUNAGA Tomochika (P)

ZA 7Y AV IV AR
Life Cycle Impact Assessment. .. IHARA Tomohiko (AP)
BEVATLET 7B ZH 1R 86
Introduction to Modeling of Environment Systems

AICHI Masaatsu (AP2)

HIR B B
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SRR TR XD A R AR S #UR 20
Management of Radiation Risk [IMOTO Takeshi (P) *20

RECF 7O . B 18 HBIE
Environmentally Friendly Process

AKIZUKI Makoto (AP)
S HE R ITARAZERIER oo B S #Hi 0

Advanced Radiation Protection............... IMOTO Takeshi (P) 20

WERIE V74T EZRZI VT H M}% R
=18 BAA FEAN 2
Active Monitoring of Geological Environment
MATSUSHIMA Jun (P)
TAKAHASHI Akihisa (AP2) 22

RIFIEMEDAFEL ..ot IKEF B HEHUR
Basic of Environmental Informatics and Sensing

MIZUNO Katsunori (AP)

>714—IVFEE (Fieldwork Exercise)

BEBVATLZTOVIUM BHE
Projects on Environment Systems Each Faculty Member

BRIEV AT LFRMER e BB
Internship on Environment Systems ......... Each Faculty Member
>ELEA - BEEREAZE (Thesis work)

BBV AT LFIEE | st BHE
Researches on Environment Systems |

Each Faculty Member

RIBVATLFEE | s BHE
Researches on Environment Systems |l

Each Faculty Member

RIBVATLFERE |
Experiments on Environ

BRIBVATLFREB i, B2HE
Experiments on Environment Systems ||

Each Faculty Member

BISY AT LFFFRIEE | s, B2HE
Special Researches on Environment Systems |
Each Faculty Member

BRIREVAT LFHFRIEE N BHE
Special Researches on Environment Systems |l
Each Faculty Member

RISV AT LEFFREE M o BHE
Special Researches on Environment Systems |l
Each Faculty Member

RISV AT LERFRIRE | e BHE
Special Experiments on Environment Systems |
Each Faculty Member

RISV AT LERFRIRE N B2HE
Special Experiments on Environment Systems ||
Each Faculty Member

RIEVA T LFREFRIER ...
Special Experiments on Envir

t Systems Il
Each Faculty Member

ERIBLLNDOHEHERZ YT

Other Educational Staff

B Eth BhE _

g« ASRIEV AT LFE D

5 28T FITF

FUJITA Michiya (AP3)

Subgroup: Atmospheric Environment Systems

Research subject: Safety engineering, Chemical engineering

I Bh

g R VAT LEDNE

2|y SRR (EFEIE

SAWAI Osamu (AP3) 17

Subgroup: Environmental Safety Systems

Research subject: Nanomaterials engineering, Chemical engineering

B 35 B

PR 1 MERIES AT LD E

59 MIRERTE. AIRE

LIU Jiaqi (AP3)

Subgroup: Geosphere Environment Systems

Research subject: Earth resource engineering, Water environment



UNii- et 308l Dept. of Human and Engineered Environmental Studies

ANBEATTRIZRFRIFER | oo, B E
Special Lecture on Human and Engineered Environment |
Chairperson

ANBEATRIZRFRIFES .o, gERE
Special Lecture on Human and Engineered Environment I
Chairperson

EFAIRENER FRE M) =
Vibration of Elastic Continuum ...........cccccccc... MORITA Takeshi (P)
M BRI R A K B

Knowledge Information Processing.......... HIEKATA Kazuo (P)

ANEBRBERVI TSIy . BE f— HR
Human and Environmental Information Wearable Sensing

WARISAWA Shin’ichi (P)
BBV =23V 858 | B ¥ R

Y

FAK ¥Rt 56T
Environmental Simulation | ... OKUDA Hiroshi (P)

CHEN Yu (P)

MATSUNAGA Takuya (AP2)
RIEBEVZaL—23 > R B ¥F) R

B2 B

¥k $ht SEEM
Environmental Simulation Il ................. OKUDA Hiroshi (P)

CHEN Yu (P)

MATSUNAGA Takuya (AP2)
EETETENS TR B AR
Assistive Technology .........ceeeeeeerseeessens NIHEI Misato (AP)
TOFIT—3Y TR s A A His
Actuation technologies .......eerssrreees YAMAMOTO Akio (P)
=1V (O B sl = O HIT (R% FBEM
Biointerface YOSHIMOTO Shunsuke(AP2)
F/00T - /508 KA BE AT

R BBl — B 14
KOMETANI Reo (AP)
TAKAMATSU Seiichi (AP) 14

EEU T ITEER LLIRF FB A #% Ath
Advanced Course of Mobility Engineering
YAMASAKI Yudai (P), et al.

o, [E9 BBES
A5 BB BRI
B 18 A
£ 3 iR

MOCHIMARU Masaaki (P)
MURAI Akihiko (AP)
FUKUI Rui (AP)

AN Qi (AP)

Nanoprocessing and Nanometrology....

NGRS

Special Lecture on Human Factors

Ry MBS T 3% #iE
Robot Informatics YAMASHITA Atsushi (P)
AVTIIT VBT YA T LR e R T2 B

Special Lecture on Intelligent Construction System
YAMASHITA Atsushi (P), et al.

i-Construction ¥ A7 LSZHF R v T 2 #i%
Special Lecture on i-Construction Systems for Infrastructure Projects
YAMASHITA Atsushi (P), et al.

i-Construction ¥ X7 LZHEFRLES......... LR #i%
Special Seminar on i-Construction Systems for Infrastructure Projects
YAMASHITA Atsushi (P), et al.

FEHAF « BHERE ..o LU FA #09%
Dynamics and Control Seminar ............... YAMASAKI Yudai (P), et al.
WMDY AT LIERIESR oo, bR = #H%
Modeling and analysis of complex systems

CHEN Yu (P)

TR SEYR - FORAEYY )
WEJEES IR LT
HACHISUKA Satori (AP2)

Concept Rapid Prototyping.......een.

REHEHFRER R ERTF FEEE
Teaching Development in Higher Education

KURITA Kayoko (P)
NG bR 2 #U% ity

Special Lectures on Human and Engineered Environmental Studies
CHEN Yu (P), et al.

ABERIBE (BB 1) e BE R— HR
Human and Engineered Environmental Studies (Basic | )

WARISAWA Shin‘ichi (P), et al.
ABERIESE (B IA) s BN B — i it

Human and Engineered Environmental Studies (Basic Il A)
WARISAWA Shin'ichi (P), et al.

ABERIEST (BRI B) o B2 i — U

Human and Engineered Environmental Studies (Basic Il B)
WARISAWA Shin'ichi (P), et al.

ANBRER (HEB) BIE f— %

Human and Engineered Environmental Studies (Advanced)
WARISAWA Shin‘ichi (P), et al.
ANBRIBHEHES BHE

Exercises in Human Environmental Design

Each Staff
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bic=3'4 (s 3@ Dept. of Socio-Cultural Environmental Studies

RIEEHm TBK = B
Environmental Movement........... SHIMIZU Ryo (AP)
REGES @Kk B5 HEHIE
Environmental EthiCs....ceecreersseerns FUKUNAGA Mayumi (AP)
NERIES RE
History of Human and Environment.......... To Be Determined
XALRIEE RIE
Studies in Culture and Environment ....... To Be Determined
RERETHR FE
Historical Landscape ECology ... To Be Determined
BEFRTAFTE )T A O RN AR S
Education and Sustainability. .. KITAMURA Yuto (AP)*
AXHESREFER ... Bk BS HEHIR
Seminar on Society and H sre FUKUNAGA Mayumi (AP)
AXHEREIEZEE N TEK =B
Seminar on Society and Humanity Il ....... SHIMIZU Ryo (AP)
ZEREETE O 2 s
Spatial Planning and Design ... DEGUCHI Atsushi (P)
FEEIRIBEEIESHEID ..oooooeeeeeesseee oo JEER W #i%
Management of Built Environment............ SEIKE Tsuyoshi (P)
BRIERIEEIEFEIFED e VAR W IR

Exercise on Management of Built Environment
SEIKE Tsuyoshi (P)

[EIER AT 3%
OKABE Akiko (P)

RIGERETm
Design for Living Environments

BEOCRIR /NI =7 T
Lighting Environment.........meemneesen KOZAKI Miki (AP)
BENES NI 7S B
Seminar on Lighting Environment............ KOZAKI Miki (AP)
RRMEEHRES Yo 02 R
Morphology of Architectural Structures

SATO Jun (AP)
ZEREBRIBHZALERIRE ooercrrrsersnrrsessessnsn AR Ml B

Exercise on Space Environment Engineering
SEIKE Tsuyoshi (P)

R R ek % B
Coastal Environment Infrastructure Studies
SASAKI Jun (P)

AEERIEEAETIED o PR Z %
Seminar on Coastal Environment Infrastructure Studies

SASAKI Jun (P)

TBIREDKILIES 7% 5137 B0

R LD AR
Water and Wastewater Treatment for Material Recycling
SATOH Hiroyasu (P)
KAZAMA Shinobu (AP)

AR B
B LR SRR
SATOH Hiroyasu (P)
KAZAMA Shinobu (AP)

MK IR R

Seminar on Urban Water Environment ...

ZE B ER AR 1L B8 2%
Spatial Information Analysis..........co.. YAMADA lkuho (P) *4
ZERIERARITRES B
Seminar on Spatial Information Analysis
YAMADA lkuho (P) ™4
ZEEIERIBRS A E5 8%
MR EE AEEUR

/N1 st EEEm
Development and Utilization of Spatial Database
SEKIMOTO Yoshihide (P)
SHIBUYA Yuno (AP)
OGAWA Yoshiki (L)

T—=INY « AT AT S Fﬁﬁh%%ﬂz#‘ 4
F5% 5EEM
Urban Computing SEZAKI Kaoru (P) *4

NISHIYAMA Yuuki (L) *

ERIEHR AT LT e BEERAE
B 8 A

/N1 518 EEE
SEKIMOTO Yoshihide (P)
SHIBUYA Yuno (AP)
OGAWA Yoshiki (L)

T+ HUFIRRE DT s =8 FHE g
Urban and Regional Economic Analysis | ... TAKAHASHI Takaaki (P)

#AT « HUBREE DT i, RE

Urban and Regional Economic Analysis I

Seminar on Spatial Information Systems ...

To Be Determined

RETHYT — 2 BT RE
Statistical Data Analysis ... To Be Determined
HAECIREF R ... BHB
Introduction to Socio-Cultural Environmental Sudies
Each Staff
HAENCEREFZRIETEE oo HEHE
Transdisciplinary Seminar on Socio-Cultural Environment
Some Staff
BERETERE | 8RBT %
Practice in Architectural Design I.............. OKABE Akiko (P)
RERETRE |l R BT %
Practlce in Architectural Design 1l ............ OKABE Akiko (P)

HEXMLRIBFRE - BB
Practice on Socio-Cultur.
Each Staff
HERNRIBEFIED | =288
Excercise on Socio-Cultural Environmenatl Studies |
Each Staff
HEXALIRBFIEE | e BHE
Excercise on Socio-Cultural Environmenatl Studies I
Each Staff
HEXALIRBFIREZ N e =288
Excercise on Socio-Cultural Environmenatl Studies |l
Each Staff
HEXALIRBFIRBIV e £H8
Excercise on Socio-Cultural Environmenatl Studies IV
Each Staff
HESUCIRIBZEIIZS .o £H8
Research on Socio-Cultural Environmental Studies
Each Staff
HENLIREBZIEFIEDS | e BHE
Special Excercise on Socio-Cultural Environmental Studies |
Each Staff
HAEMEREFREE | ...... =2H8
Special Excercise on Socio-Cult vironmental Studies |l
Each Staff
HRNAEERBZFRUBTT oo BHE
Special Research on Socio-Cultural Environmental Studies
Each Staff
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E3l09<yal- 3080 Dept. of International Studies

EEEERMEERH T i, RE
Agricultural Production Technology and International Cooperation
To Be Determined

BRI - FNTBERETETR (B) oo Y L) SRR e 2 4t
Process on Environment and Technology Policy
SHIROYAMA Hideaki (P), et al. *12

FAFEEAZE YRR - 2R 3
Development StUAIES ..wvecvreeevrreseserrrsnee SATO Jin (P) 13
EHRpHE FWE

Summer Program Head of Department
FAFBBID TA— IV R T =7 i /NER F1F EEEM 22
Fieldwork in Development Aid............c.... OGUNI Kazuko 22
TA—IVRT =T DIBFRERE ..o Ex2 ]

Theory and Practice of Fieldwork............... All Staff
FREF (B) FooK % B
Development ECONOMICS ....oooeerrseersseerreen SUZUKI Aya (P)
EREBRIF DD DERIF (B) o FRHE Bz #%

Basic Mathematics for International Studies
NAKATA Hiroyuki (P)

FETEEEEBDITDOELE (B) oo, BN i R
Introduction to Statistics and Quantitative Analysis
SUZUKI Aya (P)

EFRRENEIE B R

Instruments for ODA........oveeeesrerssressnn Head of Department
ZERFIBERALEAPT (J/E) e A MR TF HEBUR
Introduction to Geoinformatics ................ SAKAMOTO Maiko (AP)

ERBAICHIT2HEBONFE | (F)

€
Mathematical Methods for International Studies |
To Be Determined

=

ERBRAIcBIT2EENFE I (B)
AN F)Es B

Mathematical Methods for International Studies I
HONDA Riki (P)

OAVTVIRIRIAV S DIzHDT— LI |, (E)

WA RRF B
Game Theory for Conflict Management |, Il

SAKAMOTO Maiko (AP)
KEEU Y DBIZDHT (E) o AH A28 #u%
Disaster and Risk Process Analysis ... HONDA Riki (P)
KDZ2RE (B) GIE Bk FEHR
Water Security ISHIWATARI Mikio (P)
KDBEARFEFGEE (E) v, L1 B2 B DA
Water Security: EXercise .. ISHIWATARI Mikio (P)
FRSRIEES (F) FRH Bz #%

Foundations of Development Financial Economics
NAKATA Hiroyuki (P)

PR SRS (B) FRHE Bz B%
Topics in Development Finance............ NAKATA Hiroyuki (P)
BEKFIF (E) HHE 5+ #H
Agricultural Water Management......... YOSHIDA Koshi (P)
RERIEY (B) SHELT HE
Agro-Environmental Studies..........ccw. YOSHIDA Koshi (P)

BALSEZSTATAFEVTAF (B) .. NB Toia R
Sustainability Science: Japanese Perspectives

ONUKI Motoharu (AP)
BEEMETATATET « (). /N8 Tuis AHE
Negotiation and Consensus Building for Sustainability

ONUKI Motoharu (AP)

ERRBHETA /BRI 2 20X (B) .
RILT -7 - A1)\~ 8D
Interpersonal and Organizational Dynamics in International Cooperation
MAEMURA Yu Oliver (AP2)

S5 - SEEDMERAREBIER ©) ... RILZ -7 - AN~
Language and Discourse Analysis for International Cooperation
MAEMURA Yu Oliver (AP2)
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ES R FHZE (B) BHE

International Studies Research Seminar... Each Staff

BB IFETA 72— | . BHE
Master's Internship 1, Il Each Staff

EEmAOFELEIF—IL IS1-1A2

Master's Seminar IST-I1A2.....

EFBHFET 22— | BHE
Doctoral Internship |, I Each Staff

ERGHREETEZF—/L IST-IA2....... ZHE
Doctoral Research Seminar IS1-IllA2...... Each Staff

EPBRIIFEE VIX e =2H8
International Studies Lecture Series VI-X

ZHE
. Each Staff

Each Staff
EBERIIZIFRIFEE VX =2Ha
Advanced Lecture on International Studies V-X

Each Staff

JE) (B): —BB. KX HRECHETTE
Note (E): The lecture will be taught partly or entirely in English.



YRTFAFEV TR O— 1NV -4
XFRTOTSL

HYR7A1FEU T+ FEBRMERB
Basic Compulsory Courses on Sustainability Science

TATVITATEEZ | e e VS C

BRAE R BB

AR LB AR M
Proactive Environmental Studies I............. FUKUSHI Kensuke (P) *18

MINO Takashi (P)

ISHIHARA Hiroe (AP), et al.
HANSEZDYATAFET4F INE TTiA IR M

Sustainability Science: Japanese Perspectives .

EIRMEESRRE

Compulsory Elective Lecture Courses

HERFF TSRS R I BIL A#ER 18 B
TLIH/ROR - ARG M RESER 18

Strategies for Global Sustainability............ SUGIYAMA Masahiro (AP) “18
Alexandros GASPARATOS (AP) 18

YRATAFEVTADIRTI AV - RS B
AR LR AR
Management and Policy Studies of Sustainability

YRTAFTE)TADHE - 7 HA ... #5k B #HEe
Planning and Design and for Sustainability

itk GRERES AT AFTE T 1. AN= =gz 2 65
Negotiation and Consensus Building for Sustainability

BELYRTAFE) T4 A RN B s
Education and Sustainability.... KITAMURA Yuto (P) *5
IMERBRIB

Compulsory Exercise Course

YRTATEVTAFERE .o BHE

Field Exercise on Sustainability Science
Faculty Member

EIRRE

Elective Courses

YRATAFTE) T A FZERATR oo NE TuB HEEEE
Frontier of Sustainability Science............ ONUKI Motoharu (AP)
AR B E= #EEHR A
Biodiversity. ODA Shoji (AP), et al.
RIBERS NO S B

Environmental Information Science....... OGUCH]I Takashi (P)

FREAS oK % HiR
Development Economics SUZUKI Aya (P)

KEEVRTDBREDHT | ... . N F)28 #Hd%

Disaster and Risk Process Analysis | ... HONDA Riki (P)
KEEVZT DB A Fligs #i%

Disaster and Risk Process Analysis II ....... HONDA Riki (P)
FElS B AR IR R =R —F B M
Terrestrial Natural Environment.............. NARA Hidekazu (P), et al.
BFRRIRER AN RE B% fih
Ocean Natural Environment.......c.. KIMURA Shingo (P), et al.

ONUKI Motoharu (AP), et al.

ISHIHARA Hiroe, (AP)

YOKOHARI Makoto (P) *14

ONUKI Motoharu (AP)

—H& Graduate Program in Sustainability Science—Global Leadership Initiative

Critical Thinking Basics for Non-Native Speakers of English A
BHE
Faculty Member

Critical Thinking Basics for Non-Native Speakers of English B
BHE
Faculty Member

Critical Thinking Skills - Applications & Beyond the Basics A
=2HE
Faculty Member

Critical Thinking Skills - Applications & Beyond the Basics B
=2HE

Faculty Member

YRATAFE) T+ ZHFRFHERE | B2HE
Special Lecture on Sustainability Science |
Faculty Member

PRTATE)TAFRFAER e, B2HE
Special Lecture on Sustainability Science Il
Faculty Member

HHIRET TA VAR T TER M #d% fh
Environmental Design Studio on Urban Areas
SEIKE Tsuyoshi (P), et al.

BHIRIET A VAT T . 1R B BT 114 M
Environmental Design Studio on Green Areas
YOKOHARI Makoto (P) 14, et al.

AT INERETFEBE oo K077 FIFK IR
International Systems Design Workshop

HIEKATA Kazuo (P)

BBV AT LR 75 Mk B
Optimal System Desig . HIEKATA Kazuo (P)
70—\« Ta—JUR] BHE

Global Field EXercise A.....eesssnnns FaCUlty Member
A=\ » TA—JVREE B BHE

Global Field EXercise B.......neersenns Faculty Member
TA=INI A VB2 YT i, £2HE

Global Internship Faculty Member
SRR

Thesis-Related Courses

YRTAFTETAFELHARE. .o BHE

Master’s Research on Sustainability Science
Faculty Member

YRATAFE)TARETEZF—)b ... FHE
Seminar on Sustainability Science (Master's)
Faculty Member

YRTAFE) T EEERARE .. BHE
Doctoral Research on Sustainability Science
Faculty Member

YRATAFE) T F BT F—)b..... SHE
Seminar on Sustainability Science (Doctoral)
Faculty Member
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¥+ /VA  Kashiwa Campus

SERK 18 4 4 ACERBEZAMIZTROWIZERIN, v 7 SRISTER LE
UTzo MFvY 2 S AR A F v > S AL IZIFRI CHAZ A L, HOR/IC
HILAYVIVDR—=LT 5T RTHB T I—5, JREROBENRED
N BEENTBATTY,

R K TEARZ MO O | Bidav > A%k [HigEL 2
B D8 ), FUTHIF v S A% THRIS 287272 2RI D8 | & fE
1, Tzl 3 Wikl EFEATOETD,

The new building of Division of Environmental Studies completed in
April 2006 on Kashiwa Campus. Kashiwa Campus is almost as large as
Hongo Campus, and beautifully located next to Kashiwanoha Park
and Kashiwa Reysol Football Stadium.

The University of Tokyo has set the Campus plan formulated
around a tripolar structure, in which Kashiwa is regarded as “the
center of new challenging inter disciplinary academia”

@771 A  Access

ExE forNoda 2 Eocs  WEF Y/ NGO DFTIVRA T LMD

e BX /SR QIR BRISHER ORRE 7 —

Y HEAL NVIS—o54> (HEE) TH)IEER. 7h

M AT FADSARDBIET, BERDBE L
5 THATE T

TRNER & B: TAR Todai mae SO OETIRT LR THDEF v\ RER)

Edogawadai St.

-

\C

JvR; 3 @%\i\/gsa\"‘ 2

®. .
a0 @ 2 Euhhtra—EEk

National Cancer Center

Hospital East

or Tokyo

OHDEF v >/ AR

> Z kA
Kashiwa-no-ha for Mito
Campus St.
et
=4
TLBHIDOHR RO =+
Nagareyama for Tsuchiura
%ﬁ}g;ggnju Otaka-no-mori St. o ey

E ER
for Akihabara
@ 22
or Tokyo ' HaER %K@é
% i Kashiwa St. Ry
% ®
N
o PR %
) Shin-matsudo St. \q
BT CH
or Kitasenju N -
E fiits EIE
%_rﬁgo for Funabashi for Chiba

REAEKRZER Froas el 2z
RIEFMER
Division of Environmental Studies,

Graduate School of Frontier Sciences,
The University of Tokyo

F—
=

mOLS :
FUBBHDOFHRITE. & LUITHIBER
FEDNRICEEL., [BFARE LULTEH AT
INAETTE,
S®2JR THEER) AEAOLS -
ES AR 2— (FHOELAERR) 17T
D/INAIcFEEBEL, [EHAF & LE TERAA
INAETTRE,
QOERT—N\VIN—051 (FHIE)
GIFNIEER] ROALS -
MOEF v /NABRBOTED/NXICTEEL,
MEAFE] &LUE ERAR N\RBETTE,

M Kashiwa Campus is accessible by buses from
Kashiwanoha Campus Station of Tsukuba
Express, from Kashiwa Station of JR (Japan
Railway), or from Edogawadai Station of Tobu
Urban Park Line (Noda Line). The nearest bus stop
to the building of Division of Environmental
Studies is “Todai-nishi” .

@ (DBus from West Exit of Kashiwanoha
Campus Station (Tsukuba Express):

Take the bus bound for “Nagareyama-ootakano

mori-eki” or “Edogawadai-eki” , and get off at the

bus stop of “Todai-mae” or “Todai-nishi” .

@ (2)Bus from West Exit of Kashiwa Station (JR):

Take the bus bound for “Kashiwanoha-koen Keiyu

Kokuritsu-gan-kenkyu-senta” (National Cancer

Center via Kashiwanoha Park), and get off at the

bus stop of “Todai-mae” or “Todai-nishi” .

@ (3Bus from Edogawadai Station

(Tobu Urban Park Line):
Take the bus bound for “Kashiwanoha-campus-
eki Nishi-guchi” (Kashiwanoha Campus Station at
the West Exit), and get off at the bus stop of
“Todai mae” or “Todai nishi” .
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