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Message from the President

The forth annual Sustainability Weeks has ended, and I can happily report
that it was a success. I would like to express my sincere appreciation to
everyone that contributed this year. Your efforts are what made SW 2010
possible.

This year’s theme, Toward a Society Offering Quality of Life and Human
Dignity for All covered a two-week period from October 25 to November 7,
and followed an intensive program involving 38 individual sessions—47 if
pre- and post-events are included. SW 2010 expanded the menu of annual
offerings: international symposiums, public seminars, museum exhibitions,
film screenings, and debates to include opportunities to consider global
challenges via contests highlighting students’ ideas, a candle night event
with candles made from waste oil, a tour of test sites, and the operation of
velo taxis (a human-powered taxi) to help reduce CO: emissions. With the

participation of individuals from the academic world, educational communities, industrial circles, and
government/non-government organizations as well as students and members of the general public, we shared
the latest research achievements and forged cooperative relations toward the resolution of global challenges.

The Sustainability Weeks program was held as part of the National University Festa 2010 campaign in

October and November with the aim of encouraging national universities to win public understanding by
extensively sharing their activities and proactively explaining their functions to the general public.
This role includes guaranteeing educational opportunities, nurturing future leaders, promoting basic and
advanced research programs, establishing industrial infrastructure, and contributing to regional communities
in order to promote the development of not only Japan, but also mankind. Hokkaido University is committed
to fulfilling its obligations as a national university, and will continue to make every effort and instill
ingenuity and originality into our operations toward the creation of a sustainable society.

This commitment carries over to giving concrete form to the Sapporo Sustainability Declaration (SSD)
adopted by the presidents of 35 major universities around the world here in Sapporo in 2008. As part of this
effort, we will not only host the Sustainability Weeks again in 2011, we will uphold our pledge to be a
driving force behind the development of a sustainable society. To this end, we will prepare thoroughly to
provide contributors to this year’s program with opportunities to expand on and communicate their research
achievements and activity results next year. We sincerely hope that our endeavors will continue to gain
momentum on a global scale, and include new participants each passing year.

_,.,--p i
M—Lﬁ ’Jl(s.dﬁ/ _
Hiroshi Saeki
President

Hokkaido University

* For the text of the Sapporo Sustainability Declaration, see the end of this booklet.
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Outline of the Sustainability Weeks 2010

1.Theme of the Sustainability Weeks Event

When we consider sustainability, we first ask whether the
civilized society we currently enjoy is sustainable. If the
answer is negative, then we must consider what measures can
be taken to achieve sustainability.

The pursuit of economic growth has also highlighted
limitations in other areas. This situation can be described using

the Ancient Greek term aporia, which means a seemingly
insoluble impasse in relation to an inquiry stemming from

premises that are plausible but at the same time inconsistent.
Its dictionary definition includes the phrase “without passage.” The road toward breaking this aporia

and creating a world of harmony for the environment, society, economy, and people can be called
the 21st centuries’ new frontier.

2.Basic Philosophies and Sustainability at Hokkaido University
Hokkaido University upholds practical learning, all-round education, a frontier spirit, and a global

perspective as its basic philosophies.

Practical learning as mentioned here includes the high ideal that the aim of education is to help
solve the problems facing humankind rather than simply being limited to serving society. All-round
education is not just about mastering specialized fields; it also involves training individuals to
recognize the social significance and value of their existence and behavior and accept the
responsibilities with which they are entrusted.

To create a sustainable society, we need to change our ways of thinking and reform our social
systems. The task of finding a path in the current aporetic situation invokes the frontier spirit as is
needed today. Many of the challenges we now face are both regional and global in that they defy
resolution by any one state or region and require global cooperation. It is essential to develop people
into next-generation leaders with an internationally minded outlook and a wide network of contacts.

— : W ILHEASF

' Sustainability | £ x5 E 5

“New Frontiers” Basic Philosophies

or “Aporia”

for the 215 century © Frontier Spirit
Realizing Sustainable Society
P lobal P i

Growth of Limited Earth o Global Perspectives

Eco nomy Resources ©  All-round Education ~ Expertise on sustainability
Aporia (Greek philosophy): Insoluble impasse in an inquiry, often
ari_si|_'|g a_s a result of equally plausible yet i istent premi
(Wikipedia) ©  Practical Learning Problem-solving perspective
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3. Theme of the Sustainability Weeks 2010 Event

This year’s Sustainability Weeks (the fourth of its kind) highlighted humanity under its main theme
— Toward a Society Offering Quality of Life and Human Dignity for All.

Now that the limitations of our mass-consumption society have become clear, there has been
considerable discussion on the view that a sustainable society should allow its members to achieve
physical, mental, and social well-being toward a high quality of life rather than judging the
affluence of nation states or the happiness of their people from GDP figures or other quantifiable

indexes.

The health and lifestyles of individuals are affected by the structure of society and the natural
environment. Conversely, human activities have an influence on these matters. From this
perspective, in the Opening Symposium, we offered a range of programs to promote consideration
for the sustainability of human society,. This included the natural world, with a focus on health,
ecosystems, poverty, and aging societies with falling birthrates.

—= 2
Sustainability Timeline
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L Center for Sustainability Science
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Hokkaido University
Events

Sapporo Sustainability Declaration (G8 Univ. Summit)

Office of Sustainable Campus

et —— 3

Theme for SW2010
} “Quality of Life for One and All”

Societal

We sincerely hope that the annual Sustainability Weeks event will continue to generate new ideas,
new directions, and new connections from various angles through discussions involving researchers,
students, and the general public so that we can pass a better global environment and an improved

society on to future generations.

Takeo Hondoh

Chairperson of the Committee for Sustainability Weeks 2010
Executive and Vice-President of Hokkaido University

Hokkaido University Sustainability Weeks 2010
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Program October 25

Opening Ceremony

9:00-9:05  Opening Address
Hiroshi Saeki, President, Hokkaido University

9:05-9:10  Greeting
Nobuo Fujishima, Director-General for International Affairs,
Ministry of Education, Culture, Sports, Science and Technology, Japan

9:10-9:25  Outline of the Sustainability Weeks 2010
Takeo Hondoh, Executive and Vice-President, Hokkaido University

9:25-10:25  Keynote Lecture: Sustainability at Dalhousie

Keith F. Taylor, Associate Vice-President Academic, Outreach & International Programs, Dalhousie University

10:25-10:55  Ceremony for Emeritus Professor Akira Suzuki for Winning the 2010 Nobel Prize in Chemistry

10:55-11:10 Break

Plenary Lecture

Session 1  Effects of the Natural & Social Environments on Human Health

Chair: Takeshi Saito, Professor, Faculty of Health Sciences, Hokkaido University

11:10-12:10  Environmental Health Issues for Future Sustainability
Yun-Chul Hong, Professor, Seoul National University College of Medicine

12:10-12:55  Outline of Research Projects at the Hokkaido University Center for Environmental and Health Sciences
and Future Tasks - including the Significance of the Center's Establishment to Hokkaido University

Reiko Kishi, Professor and Dean of Center for Environmental and Health Science, Hokkaido University

12:55-13:10 Q&A

13:10-14:00  Lunch

Session 2 The Deterioration of Ecosystems and it's Impact on Human Life

Chair: Mamoru Ishikawa, Associate Professor, Faculty of Environmental Earth Science, Hokkaido University

14:00-14:45 Issues on Forest Rehabilitation of Degraded Forestland in Mongolia

Jamsran Tsogtbaatar, Institute of Geoecology, Mongolian Academy of Sciences

14:45-15:30  Sustainable Use and the Ecosystem Network of Mongolian Nomadic Pastures
Noboru Fujita, Visiting Associate Professor, Research Institute for Humanity and Nature

15:30-15:45  Hokkaido University's Efforts to Tackle Regional Environmental Problems in Mongolia
Mamoru Ishikawa, Associate Professor, Faculty of Environmental Earth Science, Hokkaido University

15:45-16:00 Q&A

16:00-16:15  Break

Session 3  Reflections on Societal Structure

16:15-18:00  [TALK]Actual Conditions of Poverty Issues in Japan and the Direction to Take for their Resolution
Makoto Yuasa, Chief of the Secretariat, Anti-Poverty Network
Takeshi Nakajima, Associate Professor, Hokkaido University Public Policy School (HOPS)

18:00-18:15 Q&A

18:15-18:20  Closing Address

18:45-20:00 Welcome Party at Room 1 (1st floor)
(Door open at 18:15)

Hokkaido University Sustainability Weeks 2010 8
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October 26

Parallel Sessions

Session 1 Children for Sustainable Development—Present Crisis Affecting Children
Host: Faculty of Education, Hokkaido University

9:30-12:30 Health Crisis-Developmental Origins of Health and Disease
Akito Kawaguchi, Professor, Faculty of Education, Hokkaido University

Leaning Crisis—Toward a Total Understanding of Developmental Disabilities
Harumitsu Murohashi, Professor, Faculty of Education, Hokkaido University

Development Crisis—Difficulties Faced by Children and the Recreation of Their Developmental Environments
Ichiro Matsumoto, Professor, Faculty of Education, Hokkaido University

Session 2  The Eurasian Ecotone: Sustainable Ecosystem Use in Mongolia

Host: Faculty of Environmental Earth Science, Hokkaido University

9:30-12:30 Permafrost and Forests in Mongolia

Mamoru Ishikawa, Faculty of Environmental Earth Science, Hokkaido University
Meteorological Observation Related to Stock Farming in Mongolia
Yuki Morinaga, Meiji University

Environmental Risk Assessment around Mining Areas of Mongolia
Oyuntsetseg Bolormaa, National University of Mongolia

General Discussion and Recommendations
Moderator: Shin Miyazaki, Faculty of Environmental Earth Science, Hokkaido University

Session 3 Global Water Crisis and Well-being

Host: Faculty of Engineering, Hokkaido University
9:30-12:30 Water and Health
Xiaochang C. Wang, Professor, Xi'an University of Architecture and Technology
Water Education for Health, Development and Peace
Robert W. Nairn, Associate Professor, School of Civil Engineering and Environmental Science, University of Oklahoma
Water and International Cooperation
Ryuji Matsunaga, International Cooperation Manager, Hokkaido University

General Discussion and Recommendations
Moderator: Naoyuki Funamizui, Professor, Facult of Engineering, Hokkaido University

Session 4  Health and Care for Ageing Society: Are the Senior People in Japan Happy?

Host: Graduate School of Medicine, Hokkaido University

9:30-12:30 Fostering Well-being among Senior People in Japan

Hiko Tamashiro, Professor, Graduate School of Medicine, Hokkaido University

Long Term Care Prevention in Hokkaido — Trials of Home Visits
Tamiko Ikeno, Visiting Scientist, Center for Environmental and Health Sciences, Hokkaido University

Older Adults Living in a Motorized Society
Asuna Arai, Assistant Professor, Graduate School of Medicine, Hokkaido University

Modern Society and Mental Health — Suicide in Japan
Eiji Yoshioka, Assistant Professor, Graduate School of Medicine, Hokkaido University

General Discussion and Recommendations
Moderator: Hiko Tamashiro, Professor, Graduate School of Medicine, Hokkaido University

The 2nd Hokkaido University Sustainability Research Poster Contest

12:30-15:30  Students with odd numbers: 12:30-14:00, Students with even numbers: 14:00-15:30

Panel Discussion

Chair: Fumikazu Yoshida, Professor, Graduate School of Economics and Business Administration, Hokkaido University
Reiko Kishi, Professor and Dean of Center for Environmental and Health Science, Hokkaido University

15:45-18:05 Report from Parallel Sessions and Discussion
18:05-18:10  Closing Address

9 Hokkaido University Sustainability Weeks 2010
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Congratulatory Ceremony for

Nobel Prize Laureate,
Professor Emeritus Akira Suzuki

On October 25, the students, staff, and faculty of Hokkaido University held a congratulatory
ceremony during the Sustainability Weeks 2010 opening ceremony for Professor Emeritus Akira
Suzuki for being selected to receive the 2010 Nobel Prize in Chemistry.

After a congratulatory message from university president Hiroshi Saeki was read by Vice President
Masaaki Henmi, Professor Norio Miyaura, who conducted joint research with Professor Emeritus
Suzuki, gave a congratulatory address. This was followed by messages from an international
student who is studying the application of the Suzuki-Miyaura coupling reaction on electronic
materials, and Japanese student who is emulating Professor Emeritus Suzuki’s life work of chemical
synthesis of organic boron compounds as student representatives. Afterward, a flower bouquet was
presented by a representative of the university staff.

The ceremony ended with a message from Professor Emeritus Suzuki. He talked about the
importance of contributing toward the realization of a sustainable society for future generations, and
that in his field of chemistry, there is a movement to conduct research via “eco-chemistry” and
“eco-organic synthesis” in such a manner that does not pollute the environment. Professor Emeritus
Suzuki went on to appeal to the audience by saying that in addition to the efforts of the government
and the university, it is important for each one of us to take the message of sustainability to heart.
He expressed admiration for Hokkaido University’s timely action of taking the first steps toward
furthering its sustainable efforts by sponsoring Sustainability Weeks, and that in the future, he
expects HU’s efforts to blossom and reverberate throughout society.

From right:

* Professor Norio Miyaura

* Professor Masaaki Hemmi, Executive and Vice-president
* Professor Emeritus Akira Suzuki

* Ms. Momoko Watanabe, a first year master student in the Graduate Schools of Chemical Sciences and Engineering.
She is emulating Professor Emeritus Suzuki’s life work of chemical synthesis of organic boron compounds.

* Mr. Gaogiang Li, a second year PhD candidate in the Graduate Schools of Chemical Sciences and Engineering.
He is studying the Suzuki coupling reaction and its application on electronic materials.

* Ms. Nanae Tanaka, staff of Sustainability Weeks 2010

Hokkaido University Sustainability Weeks 2010 12
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Keynote Lecture

Sustainability at Dalhousie

Keith F. Taylor

Associate Vice-President
Academic, Outreach & International Programs, Dalhousie University

Abstract:

Creating a sustainable future is one of the greatest challenges that mankind has ever faced. It is
widely recognized that the planet will not sustain our current levels of fossil fuel usage. However,
there are no clear plans on how move to a collective lifestyle that can be supported without
depleting the earth’s resources. The economy and the environment are both incredibly complex
systems which interact via energy generation and usage. I will discuss the difficulties in predicting
how a complex system will evolve and the impossibility of successful centralized control. I believe
the path to a sustainable future is through education and I will describe the Environment,
Sustainability and Society Program at Dalhousie University as our contribution to what must turn

into a world-wide education movement.

Profile:

Keith Taylor is the Associate Vice-President Academic, Outreach and International Programs at
Dalhousie University. He received his PhD in Mathematics from the University of Alberta (1976)
and served as a faculty member at the University of Saskatchewan (U of S) for 26 years. He was
promoted to the rank of Full Professor in 1987. In 2001, he received the Master Teacher Award at
the U of S. His research interests are in Harmonic Analysis, Signal Processing, and Mathematical
Chemistry. His efforts to assist students in their transition from high school to university led to the
establishment of the annual Math Readiness Summer Camp at the U of S. Dalhousie University
appointed him Professor of Mathematics & Statistics and Dean of Science for the 2003-08 period.
On August 1, 2008, he moved to his current position with dual responsibilities for outreach into the
pre-university education system and for the development of international relations and programs for

Dalhousie.
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Plan of the lecture

* General remarks on sustainability

« Introduction of Dalhousie University
+ Our Office of Sustainability

« Our innovative degree program

*Environment, Sustainability and Society
« Time for questions

wall
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Understanding is critical to sustainability:
« Scientists must reveal the principles of the natural
systems.
« Scientific modelers must improve their models.
» Economists and sociologists must reveal the human
factors and how they interact.
« Politicians must understand basic principles to pass
informed legislation.
* Energy use per person must go down, so every
individual must have improved understanding.
Universities play a critical role.
= DALISOUSIE
o Bl o " L Ly
3
But universities have actually been blamed for the
sustainability issues we face:
If universities don't adapt to prepare our leaders to face the
sustainability challenges who will?
The segregated nature of academic study at universities poses barriers
to innovative interdisciplinary programs and research
At Dalhousie University, we are acting on two fronts:
+ Office of Sustainability to improve our own actions.
* Program of study: Major in ESS (Environment, Sustainability and
Society).
7 ” DALIsRAI
o Bl o - UNIVERAITY
5
Dalhousie facts:
* 11 Faculties: Arts & Social Sciences, Architecture & Planning,
Computer Science, Dentistry, Engineering, Graduate Studies, Health
Professions, Law, Management, Medicine, Science
13,000 Undergraduate + 4,000 Graduate Students
* More than 1,000 faculty members.
« Student:faculty ratio of 15 is lowest in Canada.
« Annual research funding: $140 million.
* Among the top 5 Marine Science clusters in the world.
‘fj A College of Sustainability v&‘!f Y
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A sustainable world: What we need to understand
Complex interacting systems

* Human systems
» World economy
» World politics
* Energy generation and usage
* Global food
« Natural systems
» Ocean and atmosphere: and their interface
* Marine biodiversity
« Terrestrial biodiversity

Complex systems cannot be controlled, but they
can be understood !!!

e PRIV
2
Universities have a vital role to play in meeting the
millennium development goal of environmental
sustainability: ]
Whatever field our graduates work in they will require
an understanding of complex sustainability issues
Universities must develop the research capacity to
generate the new knowledge and understanding
necessary to address complex social and technical
problems and help society meet the goal of
environmental sustainability
_ Chemeos . wRR
4
FEE i . -
a0 | !H{l' JBiFLA
o= e e A S B
B - ‘35 L 1}
E s
Dalhousie University, founded in Halifax, Canada, in 1818.
e WM 6
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History — Office of Sustainability

+ Office established in January of
2008 with the Director of
Sustainability.

Reports to the Vice-President
of Finance and Administration.

+ DSU Sustainability Office and
Dalhousie College of
Sustainability also established
in 2008.

DALISOUSIY
UNIVERAGITY




Office Pillars of Action

|

Measurement & Monitoring

DALISOUSIY
UNIVERGT

Y
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The drivers and process for change
A university strategic focus on sustainability

A sense we could accomplish more through broader
collaboration

Support from the President

A strong push from Provost to start with an
undergraduate program

A steering committee of faculty and students was
convened in 2007 and through broad consultation and
workshops developed a concept for a new academic
program and administrative structure:

ll ” Yll\l]ll\ll

L] o

UNIVERAITY

1

1"

The College of Sustainability Approach

Issues relating to environment and
sustainability are complex and
diverse, requiring new ways of
problem-solving

+ Challenges such as economic
globalization, climate change, energy,
water, human population, food
and urbanization all need new
knowledge, leadership and ideas.

Decisions need to be made from many perspectives: social, political; business,
scientific, and technological; design and culture.

1a% College of Sustainability

UNIVERS)

DALISOUSIY

LE]
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The Environment, Sustainability & Society Major

Large-scale interdisciplinary, team-taught lecture classes
supported by small tutorials in first and second year - issue and
problem focus

isciplinary methods, ial learning and
engagement classes in third and fourth years

Capstone class in final year - interdisciplinary student teams work
with community groups on real-world issues and problems

Strong links to community groups and issues, in collaboration with
graduate students

Sustainability lecture and seminar series on Thursday nights,
building public knowledge and interest

Core electives list includes 100 classes from 5 faculties

an College of Sustainability
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Sustainability at Dalhousie - Background

More than 140 academics addressing environment and
sustainability across nine Faculties

Environmental academic programs in six Faculties

Outreach activities such as the Cities and Environment
Unit and Ocean Tracking Network

Office of Sustainability in place
Many years of student activism on sustainability

President’s Advisory Council on Sustainability - 2008

= DALISOUSIY
i - _ UNIVERSITY

10

L]

10

The outcome of the workshops was consensus:

That in this century an understanding of
sustainability will be critical for every person in
aleadership role in society.

Thatwe should provide an understanding of
sustainability to all our graduates and
develop the capacity to generate new
knowledge and understanding necessary to
help society meet the goal of environmental
sustainability

The College of Sustainability was the next
step

DALISOUSIS
UNIVERSITY 12

College of Sustainability

12

The Environment, Sustainability & Society Major

+  Draws on virtually every academic
discipline

+ Energetic, problem-based classes
and a team-teaching approach

+ Astrong hands-on community component,
offering experiential learning, with
opportunities to tackle real-world
sustainability issues

+ Available as a double major with any
disciplinary undergraduate area of study in
five Faculties and degrees
+ (BA, BSc, BCD, BCSc, Binf, BMgmt)
fj G OTE College of Sustainability PARIYAY 14
14
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"You have three professors, all on stage teaching
about sustainability, but from their perspectives... you
can have a historian, a biologist, and an architect...
and it's super interesting and engaging as a student to
be able to see what's going on on stage, how they're
discussing these issues, and an amazing leaming
experience.”

Camila Das Gupta, ESS student - =
‘\‘j Gliare College of Sustainability PRI

17
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The Green Guide: Living Sustainably at Dalhousie

+ Prepared by students and
interns with the College

A major internal outreach

project

3rd edition, 4000+ copies

distributed

+ On-line edition launched

GREEN
GUIDE

+ An adaptation for a
university in Kenya is in

preparation
_ Cheng College of Sustainability PARRYHY 1
19
Environment, Sustainability and Society Program -
impacts at Dalhousie
+ The new College demonstrates a
university can change to offer
interdisciplinary education in
sustainability
« Ithas already prompted two other
interdisciplinary program initiatives in
health professions and design
College of Sustainabifity PRRERNY 2
21

Environment, Sustainability & Society - recognition

+ College of Sustainability and ESS Major
recognized as a “Best Practice” in
Education for Sustainable Development by
UNESCO; only North American project
invited to ESD projects exhibition in Bonn,
March 2009

+ CoS & ESS were among 16 finalists in the
“Sustainability” theme of the World
Innovation Summit for Education Awards,
sponsored by the Qatar Foundation,
October 2009

«+  Steven Mannell presented the podcast
“Making Change Happen: University
leadership for a sustainable future” in the
series ‘Intellectual Muscle: University
Dialogues for the 2010 Olympic Games”

ll - College of Sustainability RN

e
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Key drivers of the project

+ Institutional and Administrative Support
+  Grassroots Support

+ Detailed Background Research

«  AUniversity-wide Planning Process

+  Open Communication with Stakeholders

+ Working Within Existing Structures and Capacities

=

L EAE]

DALISOUSIE

Fe College of Sustainability UNIVERSITY 18
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Environment, Sustainability & Society - 2009/10

+ 2009 Anticipated enroliments:
September 2009: 100-150 incoming 1st year students
. 2014: 1000 students total in the ESS program

+ 2009 Actual enrollments:

+ March 23: 67 returning students enrolled in SUST 1000 in first 12 hours
+ June 25: 80 incoming students enrolled in SUST 1000 in first 12 hours
+  September 15: 301 students in SUST 1000 and 220 in SUST 1001

64% of students said the ESS major was influential in their decision to come to Dal;
43% said it was a major or primary factor;

19.5% said they would not have chosen Dal if the ESS major was not available

2010 enrolments at maximum classroom space

& hamees College of Sustainability I 2
20

Environment, Sustainability
and Society - the future

+ By 2020, we envisage virtually every undergraduate
student at Dalhousie University will be enrolled in the
Environment, Sustainability and Society program

+ This program model may be transferable to other
institutions and offers a way for universities to
prepare students for the sustainability challenges
they will face

- DALHOUSIE
T &/ UNIVERSITY
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Plenary Lecture

Session 1: Effects of the Natural & Social Environments on Human Health

Environmental Health Issues for
Future Sustainability

Yun-Chul Hong

Professor
Seoul National University College of Medicine

Abstract:

We often forget we cannot survive even a moment without air, water and other environment which provides
us life-support and protection. However, recent series of weather events and natural disaster have reminded
us of the critical linkages between environment and health. WHO/UNEP recently reported that avoidable
environmental risks currently cause almost a quarter of the total burden of disease. Particularly, the greatest
impacts are on children and other vulnerable populations. Not only natural environment, but man-made
environment also challenges us to address how to harmonize them and to secure sustainability and human
health. The Millennium Ecosystem Assessment estimates that approximately 60% of Earth’s major
ecosystem are being degraded or used unsustainably. Global environmental changes can impact on
agricultural production, vector-borne diseases, and spur more extreme weather conditions, causing injuries
and deaths. One of the extreme weathers is frequent heat wave in the summer. It is probable that temperature
exceeding certain level have adverse effect on mortality and morbidity. Respiratory and cardiovascular
diseases are thought to be the main cause of mortality and morbidity inflicted by heat wave. Air pollution,
another challenge we face, is also shown to be associated with various health outcomes. Particularly urban
air pollution is estimated to kill about 800,000 every year. Elevated levels of fine particulates in ambient air
are associated with increases in daily and long-term premature mortality.

Newly made industrial chemicals are introduced everyday and used commonly in our daily life. Bisphenol A
is commonly used to synthesize polycarbonate plastics and epoxy resins, and these plastic polymers are
extensively applied to the manufacture of various articles of daily use. Phthalates are another ubiquitous
environmental chemicals with widespread use as plastic additives. These chemicals are often called
endocrine disrupting agents and concerns have been directed largely toward its endocrine or
sexual/reproductive consequences. On the other hand, these chemicals seem to play important roles in
development of metabolic syndrome and brain development. Given that these chemicals are nowadays
detected in most of people living in developed countries, with daily intakes likely to be highest in children,
endocrine disrupting chemicals could be very challenging threats to human sustainability in the future.

Profile:

Yun-Chul Hong is Professor of Preventive Medicine and is also Director of Environmental Medicine at the
Seoul National University. He has conducted research in the areas of air pollution, climate change,
gene-environment interactions, and endocrine disrupting agents in relation to human health. Several
investigations he has been involved are the Elderly Panel Study, the Children’s Environmental Health Study,
and the Mothers and Children’s Environment Health Study focusing on susceptible population in relation to
environmental exposure. He also served as an expert scientist of WHO/WPRO for Asia-Pacific country
projects for adaptation strategies to climate change. Recently he successfully organized the 2010 Conference
of International Society of Exposure Science and International Society for Environmental Epidemiology in
Seoul as the chair of steering committee.
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“Projected global surface warming at the end of the
21st century is scenario-dependent. Projected

Ve e | Posden impact

Wy Ragh. il

s 4 orkachor i aspamie p——
T T R HE

Fign porlidera

B et —

e i o e
o dwaly dusawr
ARTE SR

. |

e —

morea in e waeery of cardio sesprory

S o e, b Gk _—
Craigm T Mg of IO R I
i g e st Ty |

[ s Y
Forauss - Fa burden o darhors desue d—

Direction and magnitude of change of selected health impacts of climate change
[Source: IPCC AR4 WG-I, 2007]

21

Global Disease Burden

“24% of global disease burdens and 23% of all deaths
can be attributed to environmental factors. Of the 102
major diseases --- environmental risk factors contributed
to disease burdens in 85 categories”
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More Injuries, Disabilities, and Drowning from
Extreme Weather Events

13
DEATHS, LONDON, 2003
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Climate Change Impacts on Health: Increase
in Climate Sensitive Health Outcomes

Injuries, disability, drowning
Heat stress

Water and food-borne
diseases

Malnutrition
Vector-borne diseases
Psychological stress

10

Rapid Glacier Melting = Less
Freshwater

Ambient Temperature and Mortality:
An international study in 4 capital cities of East Asia

16




Spread of Vector Borne
Diseases

« Warmer temperatures and
disturbed rain patterns
could alter the distribution
of important disease
vectors

« Combined with altered
rainfall patterns, hotter
conditions may increase
the spread of disease,
such as malaria, dengue,
and chikungunya, to new
areas

17
Sea Surface Temperature Rise
Enhances Cholera Outbreaks
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Sea Level Rise
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Relationship between temperature and ground-level ozone

23

23

More Water Borne Diseases

* In 2005, diarrhoeal
diseases
accounted for
20.1% of deaths in
children less than
five years

18

]

Sea Level Rise Risks in
South East Asia

é » IPCC, 2007:

r o “Coastal areas,
especially the
heavily-populated
mega deltas regions
in South, East and
South East Asia, will
be at greatest risk
due to increased
flooding from the sea
and, in some mega
deltas, flooding from
the rivers”

60 BO
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Height Above Sea Level (m)
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Air Pollution

Health impacts of air pollution increased in Summer or

high temperature season.

Ozone levels are higher with increased temperature

— Evidences showing the association between ozone
and excess mortality

Global warming affects forest fires

— Increased hospital visits due to respiratory illnesses
(Malaysia)

— Increased ER visits due to asthma, bronchitis, chest
pain (Florida)

Desertification increased Dusts and Sandstorms

22

Climate Change Will Affect
Flora and Fauna

vy 2R
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Allergens

«  With warm winter, grass pollen season comes earlier
and birch pollen increases

« With CO2 increase, biogenic allergens such as ragweed
increase in ambient air

« Increase of allergic rhinitis and its duration and intensity

25

Sustainable Health

1) Water Pollution

2) Indoor Air Pollution
3) Urban Air Quality
4) Traffic Conditions
5) Food Intake

6) Home Environment
7) Urban Planning

8) Fossil Fuel

27

Food Intakes Home Environment

Fossil Fuel

29

31
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Psychosocial Stress Will Affect the Health of
Communities and Individuals

26

Indoor Air Pollution

Traffic Conditions

Water Pollution

Urban Air Quality i

28

Who is susceptible?

* Pregnant women and babies

« Children

« Elderly

Preexisting conditions
Genetically susceptible people
People with low SES

30

Pregnant women and babies

Early life is a potentially susceptible period
for pollution-induced perturbation of
respiratory and immune system

Abnormal pregnancy outcomes may lead
to alterations of respiratory function later
and increased susceptibility to other
environmental factors

32




Epidemiology. 2001 Nov;12(6):643-8.

Is Air Polhution a Risk Factor for Low Birth Weight
in Seoul!
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Effects of inorganic lead

« Different between
children and adults

« Children can have
developmental toxicity
at lead exposure levels
which are safe or
subclinical in adults.
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Phthalate

» General chemical structure of phthalates.
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Phthalate and I1Q
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Progressively lower population
levels of lead in blood...
= One of the
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Susceptibility of Children
« Different and unique exposures
» Dynamic developmental physiology
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Rapid transition from aging to aged society
(Korea)
% Aged society (2018)
16 —
12 ///
Aging society -
4 ”l,,,,,/—l"” ~+the elderly, % —‘
0 ‘ . ‘ ‘
1980 1990 2000 2010 2020
|
19 years
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Changes in physiologic, biochemical, immune,
and homeostatic parameters

Diminished functional reserve

Decreased xenobiotic metabolism, increased

production of toxic metabolites, less successful
chromosome repair

Long exposure period to toxin and increasing life
span
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Exposure to volatile organic compounds

and loss of pulmonary funclion in the Preexisting Medical Conditions
eldarly

or Diseases
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Genetic susceptibility

+ Large variation between individuals in the
response to pollutants

« Identifying the factors for the variability
would help to recognize at-risk groups who
would benefit the most from preventive
strategies

51

Genetic susceptibility to the respiratory effects of air
pollution

A Vg™ K Fang ¥ P ¥ Berwrman, ' 5 T boigate ® J W Mooy
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Conclusion

+ Greater magnitude of harm from
environmental pollutions are with
susceptible populations.

» The approach of targeting ‘high-risk
individuals’ or ‘susceptible population’ is
likely to be more appropriate for future
sustainability.

55
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Effects of Ambient Air Pollution on Daily Mortalicy in
a Cohort of Paticnts with Congestive Heart Failure
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Effect of genctic polymorphisms of MaSOD and MPO on the
relationship between PAH exposure and oxidative DNA damage
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Socioeconomic Status, Particulate Alr Pollution,
and Daily Mortality: Differential Exposure
or Differential Susceptibility
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Plenary Lecture

Session 1: Effects of the Natural & Social Environments on Human Health

Outline of Research Projects at the Hokkaido University Center for Environmental
and Health Sciences and Future Tasks — including the Significance of the
Center’s Establishment to Hokkaido University

Reiko Kishi

Professor
Dean of Center for Environmental and Health Science,
Hokkaido University

Abstract:

The natural environment has an enormous impact on human health and safety, and the risks people
face in their lives are intricately related to natural and social conditions. In her presentation, Reiko
Kishi will: 1. highlight global trends involving the environment and health; 2. give an outline of the
Hokkaido University Center for Environmental and Health Sciences and clarify the significance of
its establishment; and 3. detail the present situation of research in the field and related problems.
With regard to 3 in particular, Prof. Kishi will highlight ongoing large-scale research project work
at the Center from four perspectives: (1) the present status around the world of studies on health
risks caused by environmental exposure, and (2) the direction of research on environmental risks
(including: a. promotion of epidemiological research especially by prospective study design; b.
investigative research using the most vulnerable, high-risk groups; c. risk assessment for combined
contamination; and d. promotion of risk communication with people).

Profile:

Reiko Kishi was born in Obihiro in 1947. She graduated from the Department of Public Health at
Hokkaido University’s School of Medicine in 1971 and earned a Doctor of Philosophy degree in
1977. In 1990, she gained a Master of Public Health degree from Harvard University. After serving
as an associate professor at Sapporo Medical University’s Department of Public Health, she
became a professor at Hokkaido University Graduate School of Medicine’s Department of Public
Health in 1997. Since 2010, she has served as Dean of the Hokkaido University Center for
Environmental and Health Sciences. At the center, she is involved in a wide range of research
projects on natural/social environments and public health, including the Research on the
Environment and Child Health project and the Nationwide Epidemiological Study of Sick House
Syndrome. She received the Japan Society for Occupational Health Award in 2002 for establishing
methods to detect latent neurological disorders in the workplace and evaluate related risks, and was
also recognized with The Japan Medical Association’s Medical Award in 2009 for her studies to
elucidate health risks from environmental chemicals and their impacts on the next generation in
particular.
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Lecture outline

2010 Inauguration of the Inter-departmental I. The environment surrounding humans and health
Center for Environmental and Health Sciences influences of natural and social environments
at Hokkaido University

Trends in research on the environment and health

Il.  Current research programs at the Center (introduction to

Significance and Future Tasks selected programs)

V. Significance of establishing the Center for Environmental
and Health Sciences as a joint-use inter-departmental
institute, and an outline of the Center

<

Future direction of the Center

Major environmental and health incidents o3
Humans are surrounded by natural and social (1900 - 2010) Death of thousands due to
. the Great Smog in London
environments that are closely related.

1918 - 1919 1941
Outbreak of Discovery of 1951
* Natural environments: i penicillin Doll and Hill (UK) )
Global - climate change, ecological environment mt;zﬁ;ie;:zalfn:t:::‘zr
Biological — microorganisms (e.g., viruses, bacteria), fauna and
flora
Chemical — air, water, soil, waste I
Physical — sunshine, heat, radiation, electromagnetic waves, T
noise 1934 : r
phsocialenrenments: sbosionnduced Pl | &ooeai of i
Political — wars, conflicts, terrorist attacks lung cancer (WHO) di:::'sfj;ausré";;"::mw
Economic — poverty, income contamination in the city
Labor — employment forms, industrial structure 5?43 - of Minamata in Kyushu
Regio_nal - social_ gapital, vital statistics, welfare system st'rs:;t‘fr:'yycin (the first Prefecture; tragedy of
Housmg —amenities gn;ibiqﬁlc d.n;g to cure :.ongenrtal Minamata
Cultural —art, religion, learning, morals tuberc osis \sease

‘ Modified Diarmuid O’'Donovan “The State of Health Atlas” ‘

3 4

Major environmental and health
incidents (1900 — 2010)

1978
Declaration of Alma-Ata on
primary health care

1962
Publication of Silent
i i 1997
Spring — ecological 1980
impacts of Warning of Our Stolen Future
: Black Report on health N 3
i}%grcr:Jilct;:JI;aa!nd other inequalities and social ({parsis oif @iitosilie
persistent organic class (UK) disruptors on the future) | Ch H th . t d th h |th
e organi . Changes in the environment and the hea

status of Japanese people
(1900 - 2000)

2003
| Japan’s status over the last 100 years and

1981
First case of AIDS

1975 - W current conditions (2010)
Lalonde report |§sued in 1986 Establishment of the

Canada.: Health is Ottawa Charter for WHO Commission on

determined by more than Health Promotion Social Determinants of

just biological factors. Health

Modified Diarmuid O’Donovan “The State of Health Atlas” ‘

5 6

Changes in the environment and the health status of Japanese people

Changes in the environment and the health status of Japanese people Last 100 years (1900 — 2000)

Last 100 years (1900 — 2000)

Year 1960 1980 2000
Year 1900 1920 1940 Environment and people’s Post-war national Urbanization and Industrial globalization,
livelihoods reconstruction; depopulation; waste and | economic depression and
Environment and people’s Plan to build a rich Long working hours; World War Il; National period of rapid economic | environmental problems; | unemployment; declining
livelihoods country with astrong | poverty, malnutrition Mobilization Law growth; pollution-related | long working hours and birthrate and aging population
army; nutritional diseases death from overwork
deficiency Primary industry 30% 10% 5%
Primary industry 60% 50% 3% Urban population 30% 75% 80%
Urban population “ 20% 35% Population aged 65 years or 5.7% 9.1% 17.5%
Population aged 65 years or % 5.3% 4.8% older
older
Birthrate (per 1,000 people) 17.2 136 95
Birthrate (per 1,000 people) 324 362 204 Crude death rate (per 1,000 7.6 62 7.6
Crude death rate (per 1,000 208 254 156 people) 30 7.5 32
people) %0 Infant mortality rate (per 1,000 | About 65 - 70 years About 73 - 78 years Men: 78 years; women: 85
Infant mortality rate (per 1,000 About 35 years About 42 years About 50 years births) years
births) Life expectancy at birth
Life expectancy at birth
Health issues Pollution-related diseases, | Increased incidence of
Health fssues oS Chronic infectious diseases occupational health lifestyle-related diseases | Increased incidence of stress
diseases (e.g., cholera | (e.g., tuberculosis), (acute poisoning, work- | (diabetes, circulatory disorders, prevention of
and dysentor), waste | mavermal and child health, | Devastation due to war, related accidents), stroke | conditions), occupational | lifestyle-related diseases,
. " | malnutrition revention health (death from nursing care for the elderly,
treatment measures. improvement of working P '8 W,
environments, ¢.6 overwork, chronic domestic violence and abuse
enactment of factory acts. poisoning)
Modified figure 1-1 Reiko Kishi “NANKODO'S ESSENTIAL WELL-ADVANCED SERIES” ‘ Modified figure 1-1 Reiko Kishi “NANKODO'S ESSENTIAL WELL-ADVANCED SERIES" ‘
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Environment and human health
(Summary from 1900 to 2000)

1. Steady and painstaking public-health activities have brought about
substantial reductions in rates of mortality for infants and pregnant
women/nursing mothers and created the world’s highest life
expectancy (25 years of the 30-year average life expectancy increase
are considered attributable to improved public health; Blanc et. al.,
1996).

2. Many infectious diseases have been overcome thanks to improvements
to environmental elements such as water and sewage systems.

3. During Japan’s period of high economic growth, large areas were
exposed to contamination from air/industrial pollution (repairs and
restoration were required).

4. The previous poor working environments that gave rise to many
occupational diseases and work-related accidents have been improved
thanks to a host of occupational safety and health measures.

. Research on environmental
risks (trends)

1"

Children with congenital
Minamata disease

| wondered if it would be possible
to identify subclinical potential
neurologic dysfunction before the
emergence of critical pathological
changes (the foundation of my
research).

13
Silent Spring
Rachel Carson Japanese translation
SILENT
SPRING
1962
15
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Japan in 2010
Human health and well-being

Increased incidence of depression, and more than 30,000 suicides
annually

Ongoing high incidences of cancer, circulatory diseases and diabetes
0Ongoing high percentage of smokers

0Ongoing high incidence of death from overwork (due to long working
hours)

Difficulty of finding new-graduate employment (more non-permanent
positions)

Collapse of regional medicine and crisis in the medical insurance care
system due to doctor shortages

Revisions of the medical system for latter-stage elderly people (aged
75 and over) and the nursing-care insurance system

Rapidly increasing incidence of child abuse cases and young people
with psychological issues

Increasing incidence of drug dependence cases

10

1. Research on environmental risks (trends)

1. Strong interest in persistent organic pollutants (POPs)

2. Important scientific research on high-risk groups
Children and fetuses (vulnerable)

Workers — risk of stress and exposure to high-level environmental
exposure
Senior citizens

3. Importance of a life-course approach
1) Endocrine disruption effects due to exposure in the fetal stage
2) Fetal origins hypothesis for many diseases
3) Inter-generational follow-up surveys on poverty issues, etc.

4. Increasing importance of epidemiological studies
Large-scale prospective cohort study
Intervention study

12

Biological half-lives
PCB, dioxins and chlorinated pesticides have long half-lives.

PCB 7 years
2,3,7,8-TCDD (dioxins) 7 years
DDE (DDT metabolites) Approx. 10 years
HCB 2 -3 years
Mercury 40 - 60 days
Methyl mercury 70 days
Lead 10 years

Calculated based on the data of Konishi et al.,
(Arch Environ Contam Toxicol 40:571-578, 2001)

14

Significance of potential health hazards in the fetal stage

1. Since around 1997, the endocrine disruption effects of
environmental chemicals have attracted attention. In particular,
the effects on children were highlighted in Our Stolen Future.

J;..
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Ill. Implementation of a variety of large-scale
research projects at the center by full-time
instructors and those from other institutions

17

Hypospadias

A relatively common
congenital anomaly

Lower incidence in Japan
than in other countries

_Urethral opening on the
ventral surface of the
penis, or on the scrotum
or perineum

Department of Renal and Genitourinary Surgery,
Hokkaido University Hospital

19

Several limitations of case-control study in
retrospective study design

» Risk of selection bias in hospitals of countries with no
registry system for birth defects

» Risk of recall bias as mothers have to recall their past
pregnancies to answer questionnaires

» Risk of control selection bias due to the difficulty of ensuring
control group compliance

» Unclear temporal causal relationships

» Difficulty of accurately assessing exposure levels (of chemical
substances and others) due to insufficient sampling of blood
and other biological factors (from the organogenesis stage in
which congenital anomalies may arise)

21

Hokkaido cohort characteristics

1. Impacts on the general public of low-concentration background
levels

2. Prospective cohort study to obtain accurate data from
measurement of exposure to various environmental factors in the
fetal stage

3. Risk assessment of outcomes regarding congenital anomalies,
neural development, thyroid function and immunity/allergies from
follow-up after a given period of time

4. Study of high-risk groups regarding susceptibility factors for
individuals from the viewpoint of preventive medicine

5. (1) Large-scale cohort study (goal: 20,000 subjects; currently
17,000
Exposure in the 12th and 13th weeks of gestation (the
organogenesis stage) and congenital anomalies
(2) Cohort — maternity clinic in Sapporo (514 mothers and
children): follow-up on detailed postnatal neurobehavioral
development

23

31

(1) Associations between congenital anomalies in
the urogenital system (e.g., hypospadias and
cryptorchidism) and environmental chemicals

* An increase in the number of hypospadias and
cryptorchidism cases has recently been reported by
several Western countries. What is the situation in
Japan?

* As the development of the urethra and the descent of
the testes are androgen-dependent, associations with
exposure to endocrine disruptors in the organogenesis
stage are suspected.

18

Ultimate goal: elucidation of interaction between environmental
and genetic factors
Hypospadias

Gene-environment
interaction?

Mother

WEVPITAL CTPIRAT
WESRT, ESRT

Until now, hypospadias has been studied in either an environmental or a
genetic context. Now, however, comprehensive studies covering both
sides are necessary. Elucidation will be made possible for the first time by
a large-scale prospective cohort study. Kishi et al. (2008)

20

Hokkaido Study of Environmental and Children’s Health
(congenital anomalies, development and allergies)

Hokkaido’s population of 5.6 million represents a suitable sample for epidemiological study
(cooperation among three medical schools).

Hakodate (5)

22

Prospective cohort (1)

At gestational age
<13 weeks
Questionnaire
Blood taken: 10 m

At 1year

Questionnaire
Confirmation of
whether child
has diseases

At third Atbirth
trimester
Blood taken: 10

At4 months

Blood taken: 10 mI Questionnaire

12 weeks of gestation Third trimester Birth 4 months 1year

Organogenesis stage

Cord blood 30 ml

Results expected from this study

1. Direct associations between concentrations of chemicals in the organogenesis stage
and congenital anomalies

2. Associations between parental nutritional conditions (such as folic acid intake),
lifestyles and congenital anomalies

3. Associations between individual sensitivity factors and congenital anomalies through
analysis of genetic polymorphism factors such as chemical metabolizing enzymes of
mother and child

24
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Cohort of pregnant
‘women in second/third
trimesters who were
encouraged to
participate

Y

Screening of mothers

Cohort (2) — maternity clinic in Sapporo

Follow-up survey of 514 pregnant women and their children for
and allergies

Detailed follow-up on neural
and  newborns  for development and measurement
endocrine  function of cognitive functions and
(TSH,T3,T4) behavior (e.g., Bayley test)

I""Eeas“fl"ff" o “"3: Follow-up for onset of infectious
18E and lgA In materna D | ecaces and alrgis
blood and cord blood

Elucidation of impacts on
developmental/behavioral
disorders during childhood

\ 4

Elucidation of susceptibility factors regarding polymorphism of the
Ah receptor and enzymes metabolizing dioxins and other chemicals,
and neurotransmitter receptors (e.g., DRD2 and DRD4)

[Erposure assessment | [ Elucidation of individual susceptibility factors

25

Effects of PCBs/Dioxins on
Intrauterine Growth and
Postnatal Development

27

Multiple linear regressions for birth weight in relation to PCDDs/PCDFs
and DL-PCBs by infant gender

Male Female
logyy seale Beta'  (95%CD) Beta®  (95%CI)

Total (pe/g lipid)

Total PCDDs -125.7 (-4023-150.8) -19.3 (-294.0-255.5)

Total PCDF's 2376 (-5952-119.9) ?  -304.9 (-620.6-10.7)

Total PCDDs/PCDFs -136.6 (4183 145.1) 287 (-307.5-250.1)

Total non- ortho PCBs
Total mono- ortho PCBs -138.6 (-372.7-95.4)
Total DL-PCBs -138.7 (-373.1-95.7)
Total PCDDS/PCDFs and DL-PCBs __ -148.5 (-391.1 - 94.1)
WHO-2006  (TEQ pg/g lipid)

-90.7 (-350.4 - 169.0) -122.4 (-347.9-103.2)
-104.3 (-308.7 - 100.1)
-105.3 (-309.9 - 99.3)

-106.8 (-317.6 - 103.9]

Total PCDD TEQ (6074--555) ¢  -1263 (384.5-1319)
Total PCDF TEQ (-561.5 - 21.9) 2417 (4917 - 8.4)

Total PCDD/PCDF TEQ 387 (6282- 49.) ¢ -1739 (437.6-89.8)
Total non- ortho PCB TEQ 1079 (306.1 - 91.5) 1148 (-289.4-59.8)

Total mono- ortho PCB TEQ -138.6 (-372.7-95.4) -104.3 (-308.7 - 100.1)

Total DL-PCB TEQ (-315.1-91.0) -117.5 (-295.6- 60.5)
Total TEQ S61.7-17.3) *  -144.2 (-:386.7-98.4)
“ Beta cocfficients represent the change in birth weight (g) for a 10-fold increase in the dioxin level.

*p<0.05

Significant relations were observed only for boys, indicating a greater weight loss range for boys
than for girls.

Konishi et al., Environ Res (2009) ‘

29

Infant neurobehavioral development
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Exposure assessment

* The world’s first individual isomeric-level
measurement of PCBs and dioxins

. 7 PCDDs, 10 PCDFs

. 4 non-ortho Co-PCBs

. 8 mono-ortho Co-PCBs

. 2 di-ortho PCBs

. Total and TEQ values also calculated

Additionally, 68 PCBs were measured in 64 of the
subjects for comparison of concentrations with those
of other countries.

26

4,500 4,500
o 4000 4,000 FRCTI
= 3,500 3,500 oo |
@ . ]
2 3,000 3,000
H B 0
£ 2,500 2,500 H .
= 2,000 2000  ° 2
1,500 : 1,500
1.0 L5 2.0 2.5 1.0 L5 2.0 2.5
Log,,-transformed total PCDFs Log,,-transformed total PCDFs
r=-0.241 r=-0.04
P<0.03 P=0.65

28

Evaluation of infant development

* Infant neurodevelopment was evaluated on
mental and motor scales using a Japanese
translation version of the Bayley Scale of Infant
Development (BSID-II). BSID-Il is an infant
development test standardized in the United
States and used widely in clinical and research
settings (Bayley, 1993). It is an effective
method of assessing the development of
healthy young children.

30

Association between the isomer level of PCBs and dioxins in pregnant

women’s blood and MDI/PDI scores of their six-month-old infants (1)

PCDD
2.3,7.8-TCDD -0.150 -1.714 0.089 -0.105 -1.235 0219
0067 0771 0442 0036 0423 0673
-0.035 -0.394 0.694 -0.124 -1.462 0.146
0.023 0259 0.796 -0.045 -0.520 0.604
0.002 0.026 0.979 -0.189 -2.284 0.024 *
-0.219 -2.395 0.018 * -0.240 -2.749 0.007 **
oD 0173 1864 0065 0172 1927 0056
20050 058 0560 0178 2475 0031 *
0.014 0.158 0.875 -0.196 2412 0.017 *
0.022 0252 0.801 -0.046 -0.544 0.588
20107 119 0233 0137 -lels 0109
-0.099 -1117 0.266 -0.167 -1.990 0.049 *
0.026 0302 0.763 -0.167 -2.012 0.046 *
ND ND ND ND ND ND
-0.042 -0.482 0.631 -0.064 -0.763 0.447
12.3.4,7,89-HpCDF ND ND ND ND ND ND
OCDF -0.057 -0.656 0.513 -0.032 -0.390 0.697
Adjusted for gestational age, smoking during pregnancy and blood sampling
time * p <0.05, ** p<0.01

32



Effects on immunity and allergies

* IgE levels in newborn infants

* Risks of developing postnatal infections
and allergies

(Washino et al., Miyashita et al.)

33
Adjusted OR between otitis media and dioxin levels
Total Male Female
OR P OR P OR P
Total (pg/g lipid)
Total PCDD 1.01  <0.05 1.02 N.S. 1.01 N.S.
Total PCDF 1.81  <0.01 2.42 <0.01 1.51 N.S.
Total PCDD/PCDF 1.01  <0.05 1.02 N.S. 1.01 N.S.
Total non-ortho PCBs 1.07 NS. 112 <0.05 1.04 N.S.
Total mono-ortho PCBs 1.00 N.S. 1.00 N.S. 1.00 N.S.
Total coplanar PCB 1.00 N.S. 1.00 N.S. 1.00 N.S.
Total dioxins 1.00 NS. 1.00 N.S. 1.00 N.S.
WHO-05 (TEQ pg/g lipid)
Total PCDD TEQ 1.04 NS. 1.16 N.S. 1.01 N.S.
Total PCDF TEQ 136 <0.05 1.56 <0.05 1.30 N.S.
Total PCDD/PCDF TEQ 1.05 N.S. 112 <0.05 1.02 N.S.
Total non-ortho PCB TEQ 1.05 NS. 112 NS 1.00 N.S.
Total mono-ortho PCBTEQ  1.14 N.S. 6.03 NS. 0.24 N.S.
Total coplanar PCB TEQ 1.04 NS 111 N.S. 0.99 N.S.
Total dioxin-TEQ 1.03 NS 1.07 <0.05 1.01 N.S.
Adjusted for maternal educational level, parity, infant gender, breast-feeding duration,
environmental tobacco exposure, day care attendance and blood sampling period
Total: OR for each 10 increase in dioxin concentration *p < 0.05, **p < 0.01
35

Genetic susceptibility factors

(What types of women are at high risk?)

Effects of maternal passive smoking on
babies in the fetal stage

37

Infant birth size in the maternal smoking group (mean length)
by maternal genetic polymorphism in PAH metabolism

G- oA AR

‘women *
0 total  CYP1AL AhR  GSTM1 GSTM1 YP1A1

- 5}

-14 7 (=}

*
-18
-18 £

Adjusted by mother’s age, height/weight before pregnancy, amount of alcohol intake
during pregnancy, birth history, gender of the newborn, gestational age and
household income *p<0.05,* * p<0.01 (Sasaki et al., 2005)
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Maternal dioxin isomer levels and cord serum IgE in male infants
(regression coefficients)

Crude P Adjusted P
Total
Total PCDD 0.032 N.S. -0.061 N.S.
Total PCDF -0.630 N.S. -1.097 <0.05
Total PCDD/PCDF 0.012 N.S. -0.088 N.S.
Total non-ortho PCBs -0.201 N.S. -0.587 N.S.
Total mono-ortho PCBs -0.252 N.S. -0.482 N.S.
Total coplanar PCB -0.253 N.S. -0.484 N.S.
Total dioxins -0.246 N.S. -0.521 N.S.
'WHO-2005
Total PCDD TEQ -0.630 <0.1 -1.008 <0.05
Total PCDF TEQ -0.689 <o0.1 -1.229 <0.01
Total PCDD/PCDF TEQ -0.681 <o0.1 -1.144 <0.05
Total non-ortho PCB TEQ -0.234  NS. -0.498 <0.1
Total mono-ortho PCB TEQ -0.252 N.S. -0.482 N.S.
Total coplanar PCB TEQ -0.242 N.S. -0.514 <0.1
Total TEQ -0.535 N.S. -1.011 <0.05

Adjusted for mother’s age, maternal allergy history, paternal allergy history, smoking during pregnancy, parity, gestational age,
frequency of marine fish consumption, distance of highway to home and blood sampling period +p < 0.1, *p < 0.05, ***p < 0.01.

‘Washino, Dioxin (2007)

34

Comparison of exposure levels with those
in other countries

The levels of exposure to dioxins in TEQ were lower than those in the
Netherlands and Germany.

In a previous study conducted by Longnecker et al., PCB 153 levels
were compared to data from 10 other research projects. However,
data from Japan were not included. In order to compare Sapporo’s
PCB 153 levels to those of previous study data from other countries,
64 subjects out of 134 were considered. The PCB 153 levels in
Sapporo were found to be lower than those in Germany, the
Netherlands and North Carolina in the United States.

The PCB 153 exposure levels of pregnant women in Sapporo were
found to be almost the same as those in New York and
Massachusetts, U.S.A.

36

Infant birth size in the maternal smoking group (mean weight)
by maternal genetic polymorphism in PAH metabolism

CYPIAL ARR

total

(8) S 1 you;
' CYPIA1 AhR  GSTM1 GSTM1 ypia1

30

*x

Adjusted for mother’s age, height/weight before pregnancy, amount of alcohol intake
during pregnancy and birth history, gender of the newborn, gestational age and
household income *p<0.05,* * p<0.01 (Sasaki et al., 2005)
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From Barker’s hypothesis to DOHaD

* Wholly different viewpoint: Fetal Origins Hypothesis

Diseases such as circulatory conditions and diabetes
mellitus type 2 are related to malnutrition in the fetal
stage. The fetus adapts itself to an environment with a
limited nutritional supply, resulting in a thrifty
phenotype. Those with this kind of phenotype who grow
up in an affluent environment (involving overnutrition)
after birth develop obesity and chronic diseases in
adulthood (Barker et al., The Lancet, 1993).

* This hypothesis moves further into the developmental
origins of health and disease (DOHaD) concept.
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Recent Increase of Newborn under
2.500 g In Japan

Japan Large-scale Cohort Study on
usa Working People

England

Germany

Nihon Keizai Shimbun “Miki Obara Keizaikyousitsu” (2010) ‘

41 42

Outline of the Hokkaido occupational Occupational stress (JCQ, ERI) and insomnia
cohort study (Utsugi et al., Sleep 2005)
2003 (baseline OR
survey):
questionnaire, 2004 - 2009 (outcome follow-up survey) 14040
health checkup, Results of health checkup, disease
hsCRP, baPWV, b L anm
helicobacter history, questionnaire 12040 1145
pylori infection
Ve 16040
Clarification of risks B.aoz=="
and mechanisms in Ll = Low
. work environments . 580
The follow-up survey involved a total of and social/economic &.00 T e 454000 Whladium
from three local governments and factors on stress, &0 = Wiigh
one freight company. i, LaEn
atherosclerosis and .00 T2
S - metabolic syndrome i 1 L 1
urvey items:
v ibutes: academic .00
marital status, housemates, etc.
®Work environment: job category, job class, work A large number of findings have been BOOyMAER)  JOO{Women] EREManl  EREWasnEs)
hours, holidays reported, including the relationship
®0ccupational stress (demand-control model, between occupational stress and
i",&::;?:;:;&??:&:ﬁa (Athenes Insomnia Scale), WEHIED ‘he::'sas :;l;"ts:;“"'a on th? Adjusted for age, education, occupation, exercise, smoking, drinking, working hours and shift work
depression (CES-D), etc. between helicobacter pylori infection and *p<0.05 (vs. low), ** p < 0.01 (vs. low), *** p < 0.001 (vs. low)
® Lifestyle habits: smoking, drinking, exercise, etc. i
Duration of da”y VDT work and insomnia Daily sleep duration and diabetes mellitus occurrence
(Yoshioka, et. al., Am. J. Ind. Med. 2008) (kita et al., in progress)
OR
2.00 Lo LI Laa Without family history With family history
1.0 [
1.50 a0
" <2 hours
L s
1.00 : 34 hours -
W46 hours a
050
W hours< ™
0.00 - 1 ~ .
. T &M
Daration of daily VDT work (hours'day) -~
I L TR ¥ =T T Rl SRR
Adjusted for gender, age, education, wearing of glasses, drinking, exercise, BMI, days off, 5 . I . .
working hours and occupational stress Adjusted for age, gender, BMI, smoking, drinking, working hours, occupational stress, education and
shift work
*p <0.05 (vs. < 2 hours) *p < 0.05, ** p<0.01, *** p < 0.001

45 46

Setting: 6 regions of Japan
T4 | |

Nationwide Epidemiological
Study on Sick House Syndrome

47 48
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Chemical concentration differences
between Sapporo and other regions

1000

o
[7] = Sapporo
7 Other regions

Concentrations (lig/m?)

Bars represent the
median + 75%
values

Reiko Kishi, Building Maintenance
Educational Center report (in Japanese),
March 2008

P-values were calculated using the Mann-Whitney U test. **P < 0.001

49

Fungus and mite concentration differences
between Sapporo and other regions

1000 100
o
E !ﬂ\‘ 1 Sapporo
=
H - M Other regions.
> 100 *k 310
=) *k [ b
£ [ 2 Bars represent the
E & median + 75%
S [ > values
[t
= 10 ER
2
o
o

1 0.1
S & & N Mite
STy & ® I
N & & NN allergen
& S Derl
NS &

Reiko Kishi, Building Maintenance
P-values were calculated using the Mann-Whitney U tests%*P <0.001 | Educational Center report (in Japanese),

Associations between atopic dermatitis
and phosphate levels

Floor Multi-surface
OR (95% Cl)  P-value OR(95%Cl)  P-value
TBP 1.84(1.06 - 3.18) 0.030 1.03(0.43-2.48) 0.954
[TCipP 2.27(1.29-3.98) 0.004 1.13(0.60-2.14) 0.695
[TCEP 1.89(1.01-3.52) 0.045 1.15(0.68 — 1.94) 0.603
TEHP 2.25(1.11-4.56)  0.025  1.39(0.61-3.15)  0.433
TTBEP 1.26(0.75-2.12) 0.382  0.85(0.45-1.60) 0.611
TDCPP 1.92(1.28-2.89) 0.002 1.26 (0.67 —2.38) 0.467
[TPhP 1.71(0.88 -3.32) 0.114 1.08 (0.59 — 1.96) 0.805
DEHP 1.82(0.86 —3.83) 0.117 1.62 (0.83 -3.15) 0.156

Each variable was introduced separately in the logistic regression model and adjusted for gender and age strata.

0dd ratios were calculated using log,q-transformed variables. B
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iy
Ay e
: [a] o T,
, Jecs:10000 W TP ns b el
| g ey
O ST

Governmental "::

- Hokkaido Cohort Study (2001 ~): 20,000 participants
+ Tohoku Cohort Study (2001~ 1,300) participants

50
lll. Overview of the Japan
Environment & Children’s Study
(Ministry of the Environment)
52

the Japan Environment & Children’s
Study (Ministry of the Environment) [N RN T A
! 1

Hokkaido

Miyagi
Regional unit centers 'vag
at 15 locations across p

the country

Fukushima
Chiba

Japan Environment & Children’s Study (to be launched in 2011 with 100,000 participants)

53

2
3
4
5 Kanagawa

6  Koshin

7 Toyama

8  Aichi

9  Kyoto

10 Osaka

11 Hyogo

12 Tottori

13 Kochi

14 Fukuoka

15  Southern Kyushu/Okinawa

Fie-:3 " Framework and characteristics of the Hokkaido unit

— 1. Four universities collaborate to
= cover the Hokkaido region,
St which accounts for 20% of the

Asahikawa

Pop.: 350,000
ey .:'}":..-"" national land area (a
(core city)| gl cooperative structure as a unit is

Sapporo ¥ created).
Pop.: 1.9 million
Area: 1.121 km?

(large city)

" 2. Based on previous experience,

] in the large city of Sapporo,
samples are taken from across
the city to ensure freedom from
hospital selection bias.

3. The same study design is used in
Asahikawa (a core city).

gl
7 .\_h\-’ .| Pﬂpf: e 4. Inthe eastern Hokkaido/Kitami
} o Aren: 5,200 km? area, where the major
il (an area of agriculture, industries are agriculture,
o forestry and fisheries) forestry and fisheries, one city
and four towns are involved in
a the study.
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Establishment of the Hokkaido University Center
for Environmental and Health Sciences
(a joint-use facility for education and research)

* Established on April 1, 2010
* The focus of the center is not on receiving large research grants.

* Research and education related to the environment and health
cannot be covered fully by the medical field alone. An approach
based on interdisciplinary integrated cooperation is essential.

* Itisimportant for the 21st century environment and health
research that education should work to empower people (those
involved) and lead to a reform of social systems.

* Research and education should have a philosophy of further
development to meet the needs of society and the times (with

universities playing an important role).

56
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IV. The Significance of Establishing the
Center for Environmental and Health
Sciences as a Joint-Use inter-departmental
Institute at Hokkaido University

57

Future efforts

1. International cooperation is vital, especially for tackling global
warming. Specific measures, including those for human
adaptation to rapid cli hange and di control, are
needed.

2. Social and economic environments: Japan’s poverty rate has
been the second-highest among OECD members since 2006 after
that of the United States.

3. Itis necessary to realize the importance of empowering the
people who are the central players in society.

4. In addition to risk studies, environmental studies are also
important in helping people to live healthier lives.

5. Environmental issues can be approached more comprehensively
by looking at them from the new viewpoint of safety (e.g., city
planning, food safety, etc.).

59
Thank you very much
REBEMEAREE 27—
Center for Environmental & Health
Sciences (CEHS)
61
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New efforts for sustainability at Hokkaido University

The Hokkaido University Initiative for Sustainable
Development was established in 2005 (with the
university president as Executive Director) in order to
enhance research and education related to
sustainable development with the aim of
contributing to international society using the
achievements of our activities.

Priority fields

Besides the five current major academic fields, there
is great significance in adding a new field focusing on
the environment and health.

. Global warming

. Integrated water resource management

. Construction of a sound material-cycle society

. Securement of a stable food supply and
sustainable forest resource management

. Measures against infectious diseases

6. Environment and health

Pwne

w

58

Health — Safety — Wellbeing (Public Health)

Besides medicine (i.e., disease prevention), the following
issues must also be addressed:

Global environmental change and public health

Environmental deterioration and climate change/biodiversity loss
and public health

Urbanization and public hygiene/health crisis management and
public health

City planning to protect vulnerable groups from disasters, and
public health

Decent work and public health

Prevention of child abuse, and public health

* Hokkaido University emphasizes the three concepts of
health, safety and wellbeing as major pillars for education
and research.
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Hokkaido University Hospital
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Multiple linear regressions for birth weight in relation to PCDDs/PCDFs
and DL-PCBs by infant's gender

Male Female
logyq scale Beta®  (95%Ch Beta®  (95%Ch
<Total> (pe/g lipid)
Total PCDDs -125.7 (-402.3 - 150.8) -19.3 (-294.0 - 255.5)
Total PCDFs 237.6 (-395.2- 119.9) 3049 (6206~ 107)
Total PCDDs/PCDFs -136.6 (-4183 - 145.1) 287 (-307.5-
Total non-ortho PCBs 90.7 (-350.4 - 169.0)
Total mono-ortho PCBs 95.4)
Total DL-PCBs 95.7)
Total PCDDs/PCDFs and DL-PCBs - 941 - 103.9)
<WHO-2006> (TEQ pg/g lipid)
Total PCDDs TEQ 3314 (-607.4- -55.5) -126.3 (3845 - 131.9)
Total PCDFs TEQ (-561 21.9) 2417 (4917- 8.4)
Total PCDDs/PCDFs TEQ (-628.2 - -49.1) 1739 (-437.6- 89.8)
Total non-ortho PCBs TEQ -107.3 (-306.1- 91.5) 1148 (-289.4- 59.8)
Total mono-ortho PCBs TEQ (3727~ 95.4) -104.3 (-308.7- 100.1)
Total DL-PCBs TEQ (315.1- 91.0) 1175 (-295.6- 60.5)
Intll IIQ (561.7 - -17.3) 1442 (-386.7- 98.4)

[

;.‘El:ﬁh’to)ﬁﬁﬁfiﬁ‘ BROFMNEZREYFEEDBIEANKEL
HETHoI=.

‘ Konishi et al., Environ Res (2009) ‘
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FELOHBRITHHRE

31

41

* The world’s first individual isomeric-level

. 7 PCDDs, 10 PCDFs

. 4 non-ortho Co-PCBs

. 8 mono-ortho Co-PCBs

. 2 di-ortho PCBs

. Total and TEQ values also calculated

Exposure assessment

measurement of PCBs and dioxins

Additionally, 68 PCBs were measured in 64 of the
subjects for comparison of concentrations with those
of other countries.
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Birth weight (g)

Girls &R
4,500 4,500
4,000 4000 .oee |
3,500 3,500 J'I <
]
3,000 3000 ¢ £
2,500 2,500 b 13t sl
2,000 2,000 . -
1,500 s 1,500
1.0 15 20 25 1.0 15 20 25
Log10 Transformed Total PCDFs Log10 Transformed Total PCDFs
r=-0.241 r=-0.04
P<0.03 P=065
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TRl

 RORRIGEFMIL AV —FLE) =R
& — %20 (BSID-11) & B AFRITRRL TR
L, 1EmseEnE, ERREE 2L/,

« BSID-TiX, 7 AL CIEHE(LIh, BRROHF
R CIAKEA S QWA RZERE
(Bayley, 1993), ¥ RoRERINEZHIES
BITIXFERRE
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B 1 iR O I ;% R PCBs and Dioxins R4 {REEL

Roem AREOFEMESFERDTLOBEFRD

MDI PDI
i | i B 1
<PCDD>
2,3,7.8-TCDD -0.150 -1.714 0.089 -0.105 -1.235 0.219
1.2,3,7.8-PeCDD 0.067 0.771 0.442 -0.036 -0.423 0.673
L2.3.4.7.R HxCDD -0.035 -0.394 0.694 -0.124 -1.462 0.146
0.023 0.259 0.796 -0.045 -0.520 0.604
0.002 0.026 0.979 -0.189 -2.284 0.024 *
-0.219 -2.395 0.018 * -0.240 -2.749 0.007 **
-0.173 -1.864 0.065 -0.172 -1.927 0.056
<PCDF>
2.3,7.8-TCDF -0.050 -0.584 0.560 -0.178 -2.175 0.031 *
1,2,3,7,8-PeCDF 0.014 0.158 0.875 -0.196 -2.412 0.017 *
eC 0.022 0.252 0.801 -0.046 -0.544 0.588
-0.107 -1.199 0.233 -0.137 -1.615 0.109
-0.099 -1117 0.266 -0.167 -1.990 0.049 *
- 0.026 0.302 0.763 -0.167 -2.012 0.046 *
1.2.3.7.8.9-HxCDF ND ND ND ND ND ND
1.2,3.4,6,7,8-HpCDF -0.042 -0.482 0.631 -0.064 -0.763 0.447
1.2.3.4.7.8.9-HpCDF ND ND ND ND ND ND
OCDF. -0.057 -0.656 0.513 -0.032 -0.390 0.697
Adjusted for gestational age, smoking during pregnancy, and blood sampling
time. * p<0.05; ** p<0.01
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Bhdioxin Z1% £ levels & %42 Dcord serum IE
([B/)71%#% Regression coefficients)
Crude P Adjusted P
N ’ Total
ﬁ' ‘J§: L) [/#-—/\ (1)) ?9%5 Total PCDD 0032 Ns. 0061 NS
Total PCDF 0630 NS. 1097 <0.05
Total PCDD/PCDF 0012  NS. 0088 NS.
Total Non-ortho PCBs -0.201 NS. -0.587 N.S.
Total Mono-ortho PCBs 0252 NS. 0482 NS.
Total Coplanar PCB -0.253 N.S. -0.484 N.S.
o« AR gE LA L& vTvT:?»I zgga:ns 0.246 NS. 0521 NS.
P .
o Ho iR R =2 LILEF—DYR Total PCDD TEQ 0630 <01  -1.008 <0.05
BRIERSB. T a JR7 Total PCDF TEQ 0689 <01  -1229 <001
Total PCDD/PCDF TEQ 0681 <01 1144 <005
Total Non-ortho PCBs TEQ -0.234 N.S. -0.498 <04
(Washino et al., 2007 Total Mono-ortho PCBSTEQ ~ -0.252  N.S. 0482  NS.
. . . Total Coplanar PCB TEQ -0.242 NS. -0.514 <04
Miyashita et al., submitted) Total TEQ 0535 NS. 1011 <0.05
At for mother's age, maternal ergis itory paternal alergi Wstor, smaking Gurin pregnanmey,party, gestationa age,
frequency of deep sea fish consumption, distance of highway to home and blood sampling period. +p<0.1, *p<0.05,
***p<0.01.

33 34
Adjusted OR between Otitis media and dioxin levels
Total Male Female = == el L
R P OR P R P E%%EIUJE%E&EE&@HZEQ
<Total> (pg/g lipid)
Total PCDD 1.01 <0.05 1.02 NsS. 1.01 N.S.
Total PCDF 181 <0.01 242 <o0.01 151 N.S. o —
Total PCDD,/PCDF 101 <005 102 NS. 101 NS. o AAXUBEDOLANETEQTHE T HE, 4707 PRIV
Total Non-ortho PCBs 1.07 NS. 112 <005 1.04 N.S. [THERB EEHHT=.
Total Mono-ortho PCBs 1.00 N.S. 1.00 N.S. 1.00 N.S.
Total Coplanar PCB 1.00 N.S. 1.00 N.S. 1.00 N.S.
T(;t;'lllnioxin - o 1.00 NS. 1.00 NS. 1.00 N.S. « Longnecker>MIXHRTIE, PCB1S3MBEZE10D TR M TLHE
<WH0-05> ipil — e
Total Pcoo-(Tec? P/EIR) 104 NS. 116 NS. 101 NS. ?L'CL‘_@;!)‘, BADOT—REEFNTVGEL, TCTHBED
Total PCDF-TEQ 136 <005 156 <005 130  NS. HENAET—REOHEDT=0IZ, HREF1342H648R(ZDLVT
Total PCDD/PCDF-TEQ 105 NS. 112 <0.05 102 NS PCB153MBEERELI-ECA, RAY, #5045, A A
Total Non-ortho PCBs-TEQ 1.05 N.S. 112 NS. 1.00 N.S. — =
Total Mono-ortho PCBs-TEQ 1.14 N.S. 6.03 NS. 0.24 N.S. / X,J D74+*U%ﬁb\ﬁf‘
Total Coplanar PCB-TEQ 1.04 N.S. 111 NS. 0.99 N.S.
Total Dioxin-TEQ 1.03 N.S. 1.07 <0.05 1.01 N.S. A
. ] 1 BT —— [—
Adjusted for maternal educational level, parity, infant gender, breast-feeding duration, *L'Iﬁ“a)ﬁtﬂi’a)ﬂig;ﬂg‘i: T}Jt =a—3—9.%YFa
i tobacco exp , day care and blood ing period EoYMELENEWRLCLRILEST=,
<Total> OR; Per each 10 i in dioxins i *p<0.05; **p<0.01
Miyashita et al., (submitted)
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BEROMEREE (FHREE)
BOPAHsRIHELEDBEF SR A

E{im%%ﬁi ® CYP1A1 AhR
€ SIS R CYPIAL AhR GSTM\GS?MI YP1AL

0

(EDESIBEAMNINAYRY-
FI—Tm?)

BAIREICH 1T 5 OBES
SHEE LD RADEEND
BT

IEROER, SR-FRAAE, ITRPCER, HERE, HERMR, EEL,
HFURA THE *p<0.05 * * p<0.01 (Sasaki et al, 2005)
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BUEROHERKE(FHER) Recent Increase of Newborn under 2,500g
BOPAHSRINBEORET SR in Japan (OECD Health Data, 2003)

CYPTA1 AhR

(cm)

o SEBEHR CYPIAI ANR GSTMI GSTMI YPIAL

0 L

0 L1 Japan
0 b o
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8 x UsA
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-12
14 7 t

" * ¥ * Germany

-18 £}
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IEIRDER, SR-FRAAE, IEIRPACER, HERE, HERMR, EHER,
HHHURA THRE *p<0.05 * *p<0.01 (Sasaki et al, 2005)
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“Barker{®in”’ H 5" DOHaD“~

» “PRIRDRL IR HA#E R Fetal Origins Hypothesis”

ﬁi}a%ﬁ%ﬁ%‘bziﬁfﬁr&Eliﬁ“ﬁiﬂ@ﬁﬁé%b“ﬁﬁ
IR S IGELORE %%l:oaﬁ\% (Barior
etal, Lancet 1993)

- ERITPRAREORELSFRRERGANERR

Developmental origins of health and disease (DOHaD).
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Duration of daily VDT work and Insomnia

(Yoshioka, et. al., Am J Ind Med. 2008)
OR

100 126 LIE  142%

1.50
® <2 hours
1.1 —

r B34 bours

| W46 bowars
05 | B hours<
00 —

Draration of daily YVDT work | haurs'day)

Adjusted for sex, age, education, glasses, drinking, exercises, BMI, day-off, working hours,
and job strain.
* 5 p<0.05 (vs. <2 hours)

45
D INTD RIEIEEED
2ERBEDEFZHE
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43

B<KANEXRIZLT=
KBEIR—NAE

42

Occupational stress (JCQ,ERI) and Insomnia
(Utsugi et al., Sleep 2005)
OR
1404
12040 11.45""%

106
803"
LRI o = Low
&.00 wes W hdgdium
454
Agere

A W Hgh
158"
(el i

OO MAER]  MOO[Women]  ERIGMen)  ERN W)

Adjusted for age, cducation, occupation, exerciscs, smoking, drinking, working hours and shift work.
* p< 0.05 (vs. low). **; p< 0.01(vs. low). ***; p< 0.001(vs. low).

44

Daily sleep duration and Diabetes mellitus Occurrence

(Kita et al. submitted)

Withowt Famely Moty With Farmdly Mairy

«Th TR SR 2% TH T Rl SRR

Adjuted for age, sex, BMI, smoking, drinking, working hours, occupational stress, education and shift
work.
*#p<0.05,**p<0.01,***p<0.001
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Setting: 6 regions in Japan

a8

48
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Chemical concentration differences
between Sapporo and other regions

1000 -
[7] ®Sapporo
% Bl 7 Other regions
£ rops
2 L3
2 100 e
2 1 1 Il
2 Er
5 [l
2 0
H
s
) ‘
1 r . : . . :
Bars represent the
@ 3 e e e e e
s G ,\AOC' median+75%
o\b o\b & Q+ 49 FEN \\oﬁ values
2 oS «
& 5}0 I

Kishi, Report for Building Maintenance
Educational Center (in Japanese) March,
00!

P-values were calculated by Mann-Whitnely U test. **P<0.001
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Associations between Atopic
dermatitis and levels of phosphate

Floor Multi-surface
OR (95%Cl)  p-value OR (95%Cl)  p-value

TBP 1.84(1.06-3.18) 0.030 1.03 (0.43-2.48) 0.954
TCiPP 2.27(1.29-3.98) 0.004 1.13(0.60-2.14) 0.695
TCEP 1.89(1.01-3.52) 0.045 1.15(0.68-1.94) 0.603
TEHP 2.25(1.11-4.56) 0.025 1.39(0.61-3.15) 0.433
TBEP 1.26 (0.75-2.12) 0.382  0.85 (0.45-1.60) 0.611
TDCPP 1.92(1.28-2.89) 0.002 1.26 (0.67-2.38) 0.467
TPhP 1.71(0.88-3.32) 0.114 1.08 (0.59-1.96) 0.805
DEHP 1.82(0.86-3.83) 0.117 1.62(0.83-3.15) 0.156

Each variable was introduced separately in the logistic regression model and adjusted for sex, age strata.
0dd ratios were calculated using log,-transformed variables.
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Worldwide Birth Cohorts
Ay e=—=r=n
i

?m .- f‘ . D}m
=T 7 o pe— | T

¢ e L a © Covrrn
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VR 7 e fecs=a e

o =
e | Q] ]

Hokkaido Cohort Study (2001~): 20,000 participants
- Tohoku Cohort Study(2001~): 1,300 participants

Japan Environment & Children‘s Study 201144 5 B8 (105 .A)
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Fungi and mite concentration differences
between Sapporo and other regions

1000 100
® *% [ Sapporo
§ 1
£ - I8 Other regions
=) 510
o “* T
£ e Bars represent the
£ &= mediant75%
H o values
2 2
> 21
H
2
o
o

0.1
Q(g °¢ \\,) e & Mite
N & Q&s &£ *\o allergen
,\°\° S A Derl
o PO

Kishi, Report for Building Maintenance
Educational Center (in Japanese.) March,
2008

P-values were calculated by Mann-Whitnely U test. **P<0.001
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Thank you very much
RIEREREARBET L 2—
Center for Environmental & Health
Sciences (CEHS)
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Health*Wellbeing - Safety
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HBRREORIZZE/L & Public Health
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Plenary Lecture &%

Session 2: The Deterioration of Ecosystems and itfs Impact on Human Life
tyary2  ARRFHLEEFELL

Issues on Forest Rehabilitation of
Degraded Forestland in Mongolia

Ii

TV IIICH T 2 RERMMEBSE DRE

«

Jamsran Tsogtbaatar

Institute of Geoecology
Mongolian Academy of Sciences

DN LRTY I IRkIN—3)L
EUIOILBETHATI—HBRERREAERE

The natural zones of Mongolia
Context

O Forest Condition in Mongolia
O Forest degradation and deforestation
O Forest rehabilitation and tree planting

O Problems and limitations in tree
planting and forest rehabilitation
O Recommendations

Forest zones in Mongolia
(Classification based on elevation) Forest distribution in Mongolia

O Sub-alpine forest zone

O Mountain taiga forest zone
Pseudotaiga forest zone

O Sub-taiga forest zone
O Forest-steppe zone
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The structure of Forest fund

Source: Ministry of Nature and Environment ; 2006

Main role of Mongolian forests - to conserve
and maintain soil and water resources.

7
Key factors of Forest degradation
- Forest fire
Grazin ogging
9

Forest insect and pest outbreaks

The main species of forest insect pests

«Lymanthria dispar (adult)
*Dendrolimus superans sibiricus (pupa)
sLymanthria dispar (larva)
*Dendrolimus superans sibiricus (adult)

1"

47

Environmental issues facing in
Mongolia

The Government of Mongolia has
identified following issues as priority
environmental areas:

e |land degradation

¢ Desertification

e Deforestation

o Biodiversity loss

Air and water pollution

6
Main causes of deforestation
O Population demography
O Increasing livestock humbers
O Increasing demand for wood material
O Low enforcement of environmental
laws
O Weak development of forest
institutions
8
Forest fire frequency in Mongolia
Source: MNE, 2002
10
Annual wood harvesting volume
('000 m3)
Year Industrial Private | Fuel wood Wood Total
use use from volume
timber thinning
2001 72,6 n/a 603,5 n/a 676,1
2002 39,0 n/a 580,0 n/a 619,0
2003 39,5 10,0 571,0 2,0 620,5
2004 44,3 18,5 585,0 5,0 647,8
2005 39,9 = 570,0 = 609,9
2006 32,5 14,0 570,7 n/a 617,2
12
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Current phenomenon of forest use

O Estimates of the sustainable annual
allowable cut (AAC) in Mongolia, and
also annual wood consumption, vary
widely due to lack of reliable data.

O Between 36 and 80% of total harvest is
illegal logging.

O Fuel wood constitutes between 65 and
80% of total wood harvest.

13

Changes in plant community
after forest fire and logging

65.9% 67.6%

58.3%

32.4%
22.7%

percentage of species
IS
=)

11.1% 11.4%|
0

Burned stand

Natural stand

Logged stand

@ Taiga B Forest meadow O Steppe

15

Factors of land degradation

O Vast rangeland area and nomadic lifestyle

O Long tradition of rangeland use and
livestock breeding

O Climate change and extreme weather
evidence

O Overgrazing and
rangeland

O Compliance and enforcement of Land law

mismanagement  of

17

Increase of number of livestock

ot ol Horse Since 1990s total number
20% /% of domestic animals has
1% increased up to 40.0
million and the carrying
capacity of pastureland
has changed drastically.

1990

2005
Camel Horse

B Camel B Horse O Cattle O Sheep B Goat
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Development of Larix sibirica
stands after fire or logging

Source: Park Yeong Dae, Tsogtbaatar, 2002

14
Grazing intensity and survival rate
of planted larch trees
Distance
Site | Survival from Altitude Grazing
no. | rate (%) forest (m) ASpECE intensity
(km)
SE 83.3 0.1 1560 20 Light
2 5.0 5.0 1680 10 Heavy
3 38.9 0.1 1621 350 Heavy
4 50.5 0.1 1750 20 Medium
5 70.8 0.1 1710 350 Light
6 58.2 0.5 1700 30 Medium
7 27 4.0 1705 340 Heavy
8 13.4 2.5 1700 330 Heavy
16

Land degradation/
desertification

Desertification | 1990 | 2000
classes
Slightly 76.0 | 34.9 =
Moderate 20.0 | 38.7
Heavy 3.0 16.1
Very heavy 1.0 1.8
Arid desert o 8.5
region
Semi-arid, arid | 41.3 | 44.7
territories

18

Impact of livestock on land cover

20




Desertification map of Mongolia 2007

ODue to climate change almost 1,5 million
hectares of land has eroded, which has been
used for agriculture during the last more than
40 years.

OAImost 80% Mongolia’s total pasture land has
changed, of which 3.2 million hectares is
considered degraded.

O Yield of severely degraded pasture has
decreased by 5 times.

21 22

Trend of changes of mean annual
temperature

What is climate change impact
on deforestation?

el 1950 1] Rl R 1680 Tl Fii=]

23 24

Number of days with above 30.0 degrees
temperature in July
Annual precipitation changes (Bogd soum of Ovorkhangai aimag)
15

e 30.0°C incr{eased by 11 days

[E]

on

=
e
—_—

BRI A At R ROGR I IS AT IR IR o e
I’Im span e 15T e — e 30.0deg ®33.0 deg
By Dr.Natsagdorj, 2006
25 26
Key indicators for Sustainable
= Forest Management in Mongolia
« Climate warming leads to recent ' > O Increase in the Extent of Forest and
degradation of permafrost. ’ / Tree Cover
: ’ O Conservation and maintenance of soil
e In generally the permafrost in . /
Hovsgol Mountain region is . : J and water resources
degrading more intensive than in | d( O Maintenance and enhancement of
e EaT e ST MeRgRE ' Ecosystem Function and Vitality
e Mean annual permafrost 7 O Adequacy of Policy, Legal and
temperature and the depth of Institutional Framework

active layer have increased by 0

0-6°Cand 60 cm; respectivety ——|  Timoee oo e
. ’ —a—15X.1983 Halgal —a— 20.1X2004 Haigal

27 28
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How can do rehabilitation work
in degraded forestland area?

Hokkaido University Sustainability Weeks 2010
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29
Pre-conditions of tree planting
activity
The selected sites of tree plantation
are briefly described basing on
following aspects:
O Objective of the planting activity
O Success and performance of planting
activity
O Factors influenced on success/failure
of plantation
O Lessons learned
31
Reforstation activity (1980-2006)
okl M ‘ | ‘ ,,,,,,,,,, ‘ |
EEREE28E878E8E888¢E
33
Plantation technology
O Site selection
O Species selection
O Nursery technology
O Establishment methods and tools
O Tree planting technology
O Silvicultural techniques
O Economic and ecological analysis
35

50

Criteria for selection of tree species

O Good adapting ability

O Ability to stand moisture stress
O Adaptation to drought

O Adaptable to soil condition

O Nitrogen fixing capacity

O Fast growth

30

Implementation of reforestation

[ Reforestation activities in Mongolia
commenced in 1971.

O Main species planted are pine (Pinus
silvestris), larch (Larix sibirica),
poplars (Populus spp) and elm
(Ulmus pumila).

O Total plantation area recorded by the
end of 2006 is 117,940 ha.

32

Steps for successful reforestation

<

Species-site matching

R

Maintenance and protection

Timely planting

34

Cases of reforestation activities in
northern Mongolia

36




Key considerable areas to enhance
forest ecosystem functions

O Impact of drought on forest growth
and post fire regeneration

O Climate - disturbance interactions in
forest ecosystems

O Seasonal development of forest stand
under global warming

O Response of boreal forest ecosystems
to permafrost degradation

37

Forestry related National programs

O Mongolian Action Program for the
21st Century - MAP 21

O National Action Program for Combat
desertification, 1995

O Environmental Action Program, 1995

O National Action Program on Climate
Change, 2000

O National Forest Program, 2001

39

What are a problems on
reforestation and tree planting
activities in Mongolia?

41

Main problems and limitations

O Difficulty in collecting quality seeds
and producing quality seedlings

O Lack of supportive inputs and
incentives for plantation activities

O No effective application of
participatory approaches

O High conflict between forestry and
livestock sector

43

51

National Programs and
Activities in forest rehabilitation

38

GREEN BELT PROGRAM

O Green belt program was approved
by Mongolian Government on 09
March, 2005.

[ First stage - 2005-2015
O Second stage- 2015-2025
O Third stage-2025-2035

40

Current problems in tree planting

O Labor intensive technique

O Time consuming method

O Insufficient skilled labor

O Limited financial allotment

O Poor maintenance

O Weak system of land management

42

Main problems and limitations

O Insufficient staff to properly maintain,
protect and supervise plantation work

O Lack of skilled man power in tree
planting process

O No any extension service in tree
planting activity

O Weak monitoring system of post
plantation activity

44
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Recommendations

O The plantations should be established
on a manageable scale

O Agroforestry systems and community
forestry could play crucial role for
successful implementation of
plantation work

O Establishment of community
nurseries in preparation for the long
term community plantations

45
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Recommendations

O Stimulate private sector investment
in tree planting activity

O Giving forestry professional services
and technical support

O Strengthening Professional Capacity
in Extension Participatory forestry

O Integrate tree planting with income
generation activity

46




Plenary Lecture

Session 2: The Deterioration of Ecosystems and it’s Impact on Human Life

Sustainable Use and the Eecosystem Network of Mongolian
Nomadic Pastures

Noboru Fujita

Visiting Associate Professor,
Research Institute for Humanity and Nature

Abstract:

In Mongolia, nomadism started in the third BC century in the Hsiung-nu period and has continued
up to now. While, after democratization and market economy in 1990, due to the privatization of
livestock by nomads, the rapid increase in the number of livestock has caused overgrazing of
pasture. In this lecture, based on the analysis of the present status of the pasture, I would like to
consider how to use the pasture by nomadism for the sustainable future from the view of the
ecosystem network. It is normal that species diversity and production of the pasture is maintained
highly by livestock grazing, so not the grazing by livestock but the strength of the grazing pressure
is a question. First, I make clear the relation between the grazing pressure, and the species diversity
and the production of pasture plants. Second, I show effects of the overgrazing by livestock on
degradation of the pasture in each vegetation zone.

Profile:

I was born in Osaka in 1946. I received my Ph.D. in science at Kyoto University. I have done
special research on plant ecology after I got a job at Laboratory for Plant Ecology, Kyoto University
in 1974. I visited Mongolia first in 1999. The original plan to study Mongolia was watershed
research of Lake Baikal. I already visited watershed of Tuul River and Selenge River from the
upper to the lower and the famous pasture of Northern Khangai. At present, I join the project,
‘Collapse and Restoration of Ecosystem Networks with Human activity’ , of Research Institute for
Humanity and Nature. I investigate the central Mongolia along a north-south line from Ulan Bator
to South Gobi, including the forest steppe, steppe, desert steppe zones.
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What is Mongolia?

A landlocked country between Russia and China

Highlands (the averaged altitude: 1500 m) . Ulan
Bator (1350 m)

Land area: 1,567,000 Km2(4 times more than
Japan)

Population: 2,562,400 (2005), Population
density:1.64/Km?2

Climate and vegetation: Taiga forest (conifer
forests in the subarctic zone) in the north and
Gobi Desert in the south, Humid gradient from the
north to the south is large.

Religion: Lamaism

}\_, . Dalanzadga/ﬂ =1 7‘

The forest steppe zone

Larix sibirica
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1
" Russia

Mongolian nomadism
Basic primary industries
It continues from the Hsiung—nu(the 39 century BC )
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Although annual precipitation is normally ca. 300 mm
around Ulan Bator, almost all rain falls during the
summer and the winter where it rains little is very cold.
So, forests can grow around Ulan Bator
6
The steppe zone
The shrub is dominant.
Caragana microphylla
8




The desert steppe zone:mainly two shrub types

A legume: nitrogen fixation, spines

Caragana stenophylla

Dry type of Caragana
Small, narrow leaves with thin spines

A mixture of Kalidium foloatum and Reaumuria soongolica

What is Mongolian nomadism?

A family moves with the tent and livestock at
every season and even within the season.

Kinds of livestock are sheep, goat, horse, cattle
including yak, and camel. Sheep and goat make a
mixed group.

Livestock graze freely in the pasture, but the
nomad often leads livestock to good sites.
Cattle, and sheep and goat go back to the
nomad tent every night.

Kalidium foliatum : Chenopodiaceae, C, plant

13 14

A watering place is important L i i
for summer place of residence It is important for the winter place of residence
. to shelter from the cold north-west wind.

The foot of the south—facing slope

Near the watering place like a river or a well \ )
ep Why does the residence moves at a short distance
from winter to spring?

15 16
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Goats lead sheep in the mixed group.

Sustainable use of nomadic pasture

The forest steppe zone, and the steppe and desert
steppe zones faces commonly a crisis of over—grazing
by livestock, but natural environments, vegetation, and
kind of dominant livestock are different between them.
So, the present status is clarified differently.

The forest steppe zone  The steppe, and desert
steppe zones

Drought is relatively low Drought is high

Forests and pastures Shrubs and herbs

Cattle is popular Goats and camels are dominant

19
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Species diversity of pasture plants become the highest
at the intermediate grazing pressure.

Intermediate disturbance theory
(the forest, the intertidal zone)

21

Gachuurt (north east of Ulan Bator)

The uper
slope

Different topography (soil moisture)

23
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Yearly change of livestock number
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Rapid increase after democratization (1990) especially
in goats due to market economy and privatization of
livestock.

18

The forest steppe zone

Pasture plants can live under grazing pressure by livestock. In many
taxa, the forest species and the pasture species are differentiated.

Therefore, livestock grazing is not an adverse condition for pasture

plants. Too strong grazing, overgrazing is the adverse condition.

A watering place

Potentilla anserina

Pass 10 spp Residence

Grazing pressure of
livestock correlates with
plant height.

Low Low

Urtica cannabina

20

What is the relation between annual production of pasture
plants and grazing pressure of livestock ?

Mowing experiments to determine effects of mowing height
and frequency, and selection of mowing species on the annual
production of pasture plants

22
Meadow site Upper slope site
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Hirvrilzsg oy o 2008 (dir b Hasverting istervals i 2005 (dinh

Annual production of pasture plants becomes the highest
at the mowing interval of 30 days. Livestock grazing
increase actually the annual production of pasture plants.
But, too much frequent grazing makes it worse.

24
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‘Cattle Nowing Feight (o) Sheep and goats

Remaining height of pasture plants after livestock grazing
Cattle: 5 cm; Sheep and goats: 3 cm

In the meadow where plant growth is high, annual production of
pasture plants shows better at mowing height of 5 cm compared
with 3 ¢cm, while, in the upper slope, it becomes reverse.

25

Continuous over-grazing makes the domination by
large grazing-tolerant plants

Winter shed

Achnatherum splendens (A grass hardens stems of the last
year to prevent the grazing of leaves from livestock in the
forest steppe zone, while it becomes good feed for livestock
in the steppe and desert steppe zones.

27

The forest steppe oome
near Ulan Bator
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5 Soil plt

Weight percent of grazing-tolerant plants rises with increase
of soil pH. Soil alkalization of the pasture advances under
continuous over-grazing.

29
Overgrazing — Grazing and trampling by livestock — Disturbance
of soil surface — A win by evaporation — Accumulation by salts

in the soil surface - Progress of soil alkalization

Movements of water and salts in the soil

Evapo-transpiration

Precipitation ;
Transpiration ¢,
, Evaporation
Outflow Leaves \[| water -
\ Salts
% Soil *
[ A
Salts || [Water & o Wt
e E— ” ll e Accumulation layer of calcium carbonate
M 4%y Infiltration Rise

31

57

It is not easy to determine the grazing
tolerance of pasture plants.

Defense of pasture plants against livestock grazing:
physical (hardening, spine), chemical (poison, a bad smell),
ecological (lying down-avoidance, hiding)

Livestock grazing: It depends on the hunger of livestock,
because livestock can graze hard or poisonous plants due
to large mouth and body.

Grazing-tolerant plants become edible after dying of
above-ground parts in the autumn.

The same plant shows different grazing-tolerance
between the forest steppe zone and the steppe and
desert steppe zones.

26

Separately mowing of edible plants from grazing-tolerant plants

N Meadow Upper slope
"_ o Grazing-tolerant Grazing-tolerant |_ Ean
£ | plants plants
2 Mowing Leaving Mowing Leaving . .
B = .. [
B Soil pH 70 % 6.8% m
2w Water content 13.6% 161 % =1
® of soil
B wn
E
E =
i
Y .

5.0 540 o kX

Niwing beight ()
Annual production of only edible plants increased when grazing-tolerant
plants were left without mowing on the upper slope compared with the
case of simultaneous mowing of grazing-tolerant plants. This may be due
to better keeping of soil moisture. Under dry condition, mixture of
grazing-tolerant plants may be not negative for edible plants.

28

Wide distribution of tall, grazing-tolerant plénts

Iris lactea

Achnatherum splendens

30

An abandoned field after

A wheat field 20 years’ cultivation

Artemisia macrocephalla

Ploughing

32
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Around the residence,
temporary strong
disturbance is inevitable.

After disturbance, only few
annuals occur.

33

Reversible based on biological interaction!

Domination by edible plants

Unnecessary of Rise of
protection grazing pressure
Drop of Change

grazing pressure Plant protection

Domination by grazing-tolerant plants

However, environmental change due to soil
alkalization prevents the recovery of edible plants
even under low grazing pressure by livestock.

35

Interaction between
forests and pastures in

the forest steppe zone
Ishii (unpublished)

m)

Day precipitation (m

In a Larix forest, the soil depth is deep,
precipitation penetrate into the soil
deeply, and soil water is kept for a
long time.

Soil depth

Forests supply water to pasture soil ?

37

— Growth of herbs

The pasture becomes green
from herb growth after
much rain.

Continuous little rain makes
the pasture like the desets
due to no green of above-
ground plants.

39
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Recovery of plant species number

Surrounding pasture

j 20 P E PH msi After one season’ s use
Ml " of winter shed

pm..sj

PH.bhj:. © After 20 years’ cultivation

! ~ E— o . 24
pflé.'q.w“ GpHes pas2pl

¢
T |:"1

€1 3 ¥ i R
¥ ens alier stopping of disturbesce
After disturbance that continued for only one season, plant
species number recovers in only four years. But, after long—
term disturbance, it does not recover in a short time due to
soil alkalization. This means the importance of movement in

the nomadism.

Plard et it numsher {5

34

Large grazing-tolerant plants

Iris lactea

Achnatherum splendens

The steppe and desert steppe zones

T Mlowaing ot half & manth intervess fnoem lste May 1o aardy September
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E Total precipiation dusing | 3devs befors moaing ()

Production of herbs during half a month correlates with total rain
during half a month before mowing. Small rain lower than10 mm is not
effective for growth of pasture plants in the steppe and desert

steppe zones.

38

Water use of a shrub (the steppe zone, Mandalgobi)

Rainfall

B (/)

2009/4/1 2000/5/1 2008761 2000771 200881

Satoh et al. (2010) DaYghrub absorption

Herbs absorbs water rapidly from shallow soil layer. Herb absorption
Shrubs absorbs water slowly from deep layer for a long time.
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Mandalgobi
|-'|_'
Day precipitation *':
S TR TN
;- a A » M l |.a.
"
Herb production ~ * Good growth after much rain

(at 3 cm height, g/m2) I:

1 1 i . [
19~ Caragana microphylla

Shrub leaf production ¥ |

(8/0.04m? of canopy) Continuous|growth littlg dependently df rain
1]

Bo ks

Shrub leaf production _:

(g/m? of land) 11 Better growth than herbg based on landjarea
ot
= Y Ampier
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41
Mandalgobi
0]
Day precipitation :,
il | L1
ol . cad B NEDL Y
H
Monthly grazed *|
herb (g/m?) ' |
ol : |
M
Monthly grazed ..~
leaves of shrub -
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Actually grazed math per land area was larger in shrub.
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Distance distribution of four shrub density
ranks in the steppe zone

High

| Caragana microphylla -

o

50 2.
< 401 2
£ 5] g
5 30 @
I =
5 <
= 204 <
s =
° =)
i =

104 3

High Low Few No
Shrub density

Distance distribution of four density ranks of
Caragana microphylla along the road from
Ulan Bator to Mandalgobi. It degrades nearly
for a half distance.

45

Plantation in the steppe and desert steppe zones

Plantation of Populus
in Inner Mongolia

A nursery of Populus
near Mandalgobi

It is often tried to plant high trees in dry areas. But, it has
troubles. Irrigation is inevitable and established high trees
prevent the growth of shrubs and herbs.

47

59

Herbs grow good after much rain ! Livestock graze Caragana microphylla

42

Mandalgobi

Day precipitation

() | 1 .,J.I.thUL

Grazing math of herbs +

by livestock (g/m?) _' I l
L a
Grazing math of shrub:z
leaves by livestock 4~
(g/m?) l

o o [y

Actual grazing math of shrub leaves is higher than that of herbs,
especially in spring and at the time of little rain.

44

Distance distribution of four shrub density ranks
of two shrub types in the desert steppe zone

100 5
80 4
60 3
40 2
204 1

}CO cCo co CO0

High Low Few No

Caragana stenophylla — Shrub density rank Kalidium-Reaumuria

Degradation is remarkable in Caragana stenophylla. Individual size
is reduced in Kalidium foliatumé& Reaumuria soongorica.

46

Comparative rearing of goats and sheep

Is there any difference between goats and
sheep in grazing effects on pasture plants?

Compared with sheep, goats are considered
bad livestock, because they graze completely
pasture plants even from underground parts.
Is this true?

48
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Goat fence

Bayan—Unjuul

Four days later from the
start of experiment, the
goat like leaves of shrub,
while the sheep like the
herb. The sheep can graze

Sheep fence the herb from underground.

Shrub (Caragana microphylla) and herb ( Stipa krylovii)

49 50
Weight reduction four days later from the start of experiment Human society osystem network in Mongolia
- Climatic .
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Under large coverage of Caragana, goat did not reduce (1G) and Good pasture Mine
reduced a little the weight, while sheep decrease the weight Degraded @Y Farmland
. F t: Shrub: a e
independently of the coverage. < [
51 52

Conclusions

Sustainable use of nomadic pastureland

It is indispensable to avoid a long term overgrazing, because it brings
about irreversible changes like soil alkalization and degradation of
shrubs.

It is inevitable that a lean year arises due to the unseasonable
weather, however, it is possible to recover.

It is necessary to continue movement without settlement.
It is necessary not to cause the soil alkalization due to overgrazing and
settlement in the forest steppe zone.
It is urgent to conserve and recover shrub vegetation in the steppe and
desert steppe zones. It is not trees but shrubs for plantation.
Policy problems (pasture law, livestock tax, developments (farmland,
mine etc.)

53
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Caragana stenophylla

Kalidium foloatumé Reaumuria soongolica® g 3%
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LERICHHYHEDEMERMEEY

Iris lactea

Achnatherum splendens

20FMRHER DKM

Artemisia macrocephalla
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Achnatherum splendens
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EROKMA (RTyTHiE. Y24 JLTE)satoh et al. (2010)
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Plenary Lecture

Session 2: The Deterioration of Ecosystems and it’s Impact on Human Life

Hokkaido University’'s Efforts to Tackle Regional Environmental
Problems in Mongolia

Mamoru Ishikawa

Associate Professor,
Faculty of Environmental Earth Science, Hokkaido University

Abstract:

Developing nations with fragile economic infrastructures are less capable of adapting to and
recovering from environmental degradation. This becomes quite serious and poses problems close
to home because the foundation of local residents’ livelihoods in such nations depends on their
surrounding natural environments. Mamoru Ishikawa will offer a broad overview of the present
status of environmental degradation with Mongolia as an example, and will introduce efforts by
Hokkaido University to deal with the situation, including field courses for students and
collaboration with nonprofit organizations to raise awareness of environmental issues among the
various stakeholders involved.

Profile:

Mamoru Ishikawa was born in 1967. He completed a doctoral degree program at Hokkaido
University’s Graduate School of Environmental Earth Science, where he earned a Ph.D. in
Environmental Earth Science. He is married with two sons. As an extension to his favorite pastime
of mountain climbing, he received a Ph.D. for research on permafrost in Hokkaido’s Daisetsu
Mountains. Since academic 2002/2003, he has continued observational studies regarding permafrost
and water circulation in Mongolia. Assuming his present post in 2006, he has remained active in
broadening the scope of his studies together with graduate students to include monitoring actual
conditions of grassland and forest degradation there, increasing local residents’ awareness of
environmental issues and more. He has authored a variety of articles and books on Mongolia and
high mountains. For more information, see his website at http://wwwearth.ees.hokudai.ac.jp/~ishikawa/
(Japanese language only).
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Hokkaido University's Efforts to Tackle
Regional Environmental Problems in
Mongolia

Mamoru Ishikawa, Shin Miyazaki
Faculty of Environmental Earth Science
Hokkaido University

“|FES-GCOE
Overseas Research & Student Exchange
Promotion Office: establishment of a 100-year
observation network

Impracticality of maintaining observation equipment
for 100 years

» Maintenance of a field observation system
transcending researcher generations

» Voluntary generation changes among local
researchers (continuous education system)

» Extreme importance of the general public and

policymakers understanding the significance of field
observation

Hokkaido University IFES-GCOE's Joint Implementation of Research and
Education Programs with Various Mongolian Institutions

Hokkaido University IFES-GCOE

Institute of Geography, Mongolian
Academy of Sciences
(GCOE Liaison Office)
Research on permafrost and
grassland degradation

p—
- d

o 27|

Research topics for master’s theses and doctoral dissertations
Hokkaido University (incl. Mongolian students) and the
National University of Mongolia

Forest Dynamics at the Southern Limit of Boreal Forests

Observation of water,
< heat and carbon fluxes
"
-~ -

Tree census at a forest fire site
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“1FES-GCOE

Global COE Program — Establishment of Center for Integrated
Field Environmental Science
(Program Leader: Yasuhiro Yamanaka)
Graduate School of Environmental Science & Division of Environmental
Resources, Graduate School of Agriculture, Hokkaido University

- Overseas Research & Student Exchange Promotion Office: establishment
of a network of overseas field observation bases

- Regional Education & Outreach Promotion Office: strengthening of
cooperation with communities and society

+ International Network & Training Office: promotion of international joint
use of fields in Hokkaido

IFES-GCOE Overseas Research & Student Exchange Promotion Office

Establishment of a 100-year observation network in environmentally vulnerable regions

o "
“Exchange Promotion Office
(Hokkai niversity)

Field observation
Summer schools
Provision of information
concerning study at HU

Support for international joint
observation

Summer school planning
Support for international students
Acquisition of academic degre

Student/researcher exchanges

A 100-year observation network for ecosystems

Proposal of adaptation measures

Self-sustaining local human resource development cycle
(not limited to researchers)

Changing Permafrost and its Impacts

Slow but i ible and si

— observation on a 100-year scale

Reduction/disappearance
of lakes and marshes

e - -
% A Sl
Permafrost investigation by boring

Water source depletion and
abandonment of settlements

Hearing survey of nomads




Field Summer School in Mongolia
(July 2010)

Local- and regional-scale Py Past and present status of

hydrometeorology and the water cycle ’ forests (approx. 10 students)
(approx. 10 student @ 4
-

Usage and recovery
process for pasture

. 1
(approx. 30 students) Environmental

pollution
approx. 10 students)

Changing permafrost and its impacts
(approx. 10 students)
* Planning and implementation of research plans by summer school students
* Lectures and group discussions (2 days), fieldwork (7 days), group
discussions and presentations (2 days)
« International group compositions, cultivation of international perspectives

Japan Mongolia Environmental Newspaper (Sonin)

W
<o'n G 2 GE
R
Published in November 2009 *Published-in February 2010

First issue:
Differences and similarities between
Mongolia and Hokkaido
Second issue:
Special summer school feature
Third issue:
Forest dynamics, annual ring
analysis of trees and climate change
Fourth issue:
Meteorological and hydrological
conditions, summer school report

3 &
\9’9 2 Ae,%\)

p a ™
B\ KO W
N X b '%20%

Published in'May 2010

1"

Japan Mongolia Environmental Round-table Discussion

1st (February 26, 2010, JICA Mongolia-Japan Center) Approx. 150 participants; keynote speech
on overall environmental problems in M ia by ian demy of Scit Institute of
Geography Director Dechingungaa Dorjgotov

2nd (February 26, 2010, Circle Auditorium of the National University of Mongolia) Lecture on
research outcomes using tree-ring chronology by National University of Mongolia Professor
Baatarbileg Nachin

3rd (July 30-31, 2010, JICA Mongolia-Japan Center) Lecture on forest decline in Mongolia by
Mongolian Academy of Sciences Institute of Geoecology Director Jamsran Tsogtbaatar; lecture
on global warming by GCOE Program Leader Yasuhiro Yamanaka; summer school presentation
by a summer course attendee

4t (October 10, 2010, JICA Mongolia-Japan Center) Lecture on water resources in Mongolia by
Dr. Gombo Davaa, Institute of Meteorology and Hydrology

13
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Communication of Information to the General Public and Policymakers
(Japan Mongolia Environmental Synergy)

|Publication of the Japan Mongolia Environmental Newspaperl

Publication of Japanese and Mongolian environmental issues for easy-to-understand
communication to the general public; publicity for Hokkaido University's GCOE activities

|Japan Mongolia Environmental Round-table Discussion |

Provision of the latest findings in the environmental field by Japanese and Mongolian
researchers and graduate students; emphasis on exchanges of opinions with participants

|Japan Mongolia Environmental Day (Week) |

An enlarged version of the round-table discussion; a showcase of lectures for policymakers and
the general public alike; Japan Mongolia Environmental Oasis round-table discussion in regions
also being planned

10

Distribution of Sonin to
regional residents

12

What kind of policy proposals can universities make?
Production and communication of information
Toward the establishment of the Mongolian Environmental Consortium (tentative name)

Governments/
embassies

« Ministry of the Environment of Japan and other
ministries/agencies

+ Mongolian Academy of Sciences

« Institute of Meteorology and Hydrology, National
Agency of Meteorology, Hydrology and
Environment Monitoring, Mongolia

« Mongolian University of Science and Technology

+ National University of Mongolia

+ Mongolian Academy of Sciences Institute of

Geography (Liaison Office)

* Hokkaido University GCOE
« Other universities

*NPOs

(Mongol Eco Forum)

Production of information

of joint
and research
+ Sustained exchanges of international students

and researchers .
Communication of information

[ ofa including
institutions
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Plenary Lecture

Session 3: Reflections on Societal Structure

Actual Conditions of Poverty Issues in Japan and the Direction to
Take for their Resolution

Makoto Yuasa

Chief of the Secretariat,
Anti-Poverty Network

Photo by Masatoshi Nakagawa

Abstract:

The conventional Japanese-style social system became dysfunctional in the 1990s. Since the
collapse of Lehman Brothers in 2008, all-out efforts have been made to establish a new social
system, but its vision has yet to be shared in society. Makoto Yuasa considers the future direction
that should be taken for the resolution of Japan’s poverty issues from both microscopic and
macroscopic points of view.

Profile:

Makoto Yuasa, born in 1969, serves as Chief of the Secretariat for the Anti-Poverty Network,
Deputy Chief of the Secretariat of the Moyai Support Center for Independent Life and Adviser to
the Cabinet Office. He has been involved in efforts to help the homeless since the 1990s, and is
vocal about the need to address poverty issues in present-day Japan. In this regard, over the last
several years he has pointed out problems with “Internet cafe refugees” — people without a fixed
abode who constantly stay in Internet cafes — and has sparked national debate on issues related to
poverty. He has also denounced the practice known as poverty business, which exploits the poor.
He served as the organizer of the Toshikoshi Hakenmura shelter for laid-off temporary workers and
homeless people at the end of 2008 and for the first few days of 2009, and was inaugurated as
Adviser to the Cabinet Office in 2009. He resigned from the post, but was reappointed in May
2010. He acquired the credits necessary to complete a doctor’s program at the University of
Tokyo’s Graduate Schools for Law and Politics, but left the school without submitting a
dissertation. He authored Han-hinkon (lit. Anti-poverty), published by Iwanami Shinsho in 2008,
and received the 14th Peace & Cooperative Journalist Fund of Japan Award and the 8th Jiro Osaragi
Rondan Award. His books also include Hinkon Shurai (lit. Arrival of Poverty) (Yamabuki Shoten,
2007) and Honto ni Komatta Hito notameno Seikatsuhogo Shinsei Manual (lit. Manual for Public
Assistance Application for Those who Really Need It) (Dobunkan Publishing, 2005). He also
co-authored Seishain ga Botsuraku Suru (lit. Fall of Regular Workers) with Mika Tsutsumi
(Kadokawa Shinsho, 2009) and Hakenmura (lit. Temp Workers’ Village), published by Iwanami
Shinsho and Mainichi Newspapers in 2009. His recent publications are Dontokoi! Hinkon (lit.
Come on, Poverty!) (Rironsha, as a part of the Yorimichi Pan Se Series, June 2009) and Ganban o
Ugatsu (lit. Dig a Hole in Rock) (Bungeishunju, 2009).
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Plenary Lecture

Session 3: Reflections on Societal Structure

Actual Conditions of Poverty Issues in Japan and the Direction to
Take for their Resolution

Takeshi Nakajima

Associate Professor,
Hokkaido University Public Policy School (HOPS)

Abstract:

Hakenmura (lit. the Temp Workers’ Village) — a shelter for laid-off temporary workers and
homeless people — hit the headlines in early 2009, thereby highlighting poverty issues and making
them a topic of conversation. In the summer of the same year, the Democratic Party of Japan won
the nation’s Lower House election, ousting the Liberal Democratic Party. Since then, however,
interest in social poverty issues has waned significantly. As society repeatedly becomes obsessed
with passing fads and fragmentary trends, what should be done to maintain interest and keep up
efforts to solve the related problems? Takeshi Nakajima offers his observations on the subject along
with Mr. Makoto Yuasa Who is working on the front lines of the fight against poverty.

Profile:

Takeshi Nakajima was born in 1975 in Osaka. He majored in Indian politics at Kyoto University’s
Graduate School of Asian and African Area Studies and published Hindu Nationalism (Chuko
Shinsho La Clef) in 2002. He also studied modern relationships between Japan and other parts of
Asia and published Nakamuraya no Bosu = Rash Behari Bose (1886 — 1945): Indo dokuritsu undo
to kindai Nihon no Ajia shugi (Hakusuisha Publishing) in 2005. He has received the Jiro Osaragi
Rondan Award and the Asia Pacific Award for his work. Currently, he serves as an associate
professor at Hokkaido University’s Public Policy School.
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Parallel Session 1

Children for Sustainable Development
— Present Crisis Affecting Children

Agenda

Amid growing concern over the concept of sustainable development, a number of crises threaten the healthy
growth of children — the very people who are expected to address crises in the future. Society must wake up
to a number of essential truths: a child’s in-utero environment during fetal development determines its
susceptibility to diseases; the widening gap between rich and poor hinders the development of children from
poor families; and social distortion is reflected in developmental disorders among children. To achieve
sustainable development (which depends on healthy human reproduction), the major challenge is to
overcome crises that threaten our voiceless children — the leaders of tomorrow. Through discussions with
individuals who face the same challenges, including local residents, students and researchers, we will
consider what should be done to achieve sustainable development.

Timetable

09:00 — 09:30 Registration

09:30 — 09:35 Greeting by the Dean
09:35 — 10:05 Presentation 1

10:05 — 10:20 Discussion

10:20 — 10:50 Presentation 2

10:50 — 11:05 Discussion

11:05 — 11:20 Break

11:20 — 11:50 Presentation 3

11:50 — 12:05 Discussion

12:05 — 12:30 Overall discussion

Presentation 1 (9:35 — 10:05)

Health Crisis — Developmental Origins of
Health and Disease

Akito Kawaguchi, Professor, Faculty of Education, Hokkaido University

Since the late 1970s, the BMI (body-mass index) of Japanese females of childbearing age has decreased, while the
number of low birth weight (LBW) babies has increased. This trend means that such females are more likely to give
birth to LBW babies, who are then likely to continue the cycle by being stunted in adulthood. Moreover, LBW is well
recognized as a risk factor for chronic conditions such as cardiovascular disease and diabetes. Children’s health is
jeopardized at the fetal stage by maternal malnutrition (over-slimming) and the risk of chronic disease. What should we
do to cut off this vicious cycle in order to ensure sound human reproduction and guarantee the healthy growth of
children?
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Host : Faculty of Education, Hokkaido University

Venue: Room 1

Presentation 2 (10:20 — 10:50)

Learning Crisis—Toward a Total Understanding of
Developmental Disabilities

Harumitsu Murohashi, Professor, Faculty of Education, Hokkaido University

The concept of developmental disabilities is a social consideration that transcends the boundaries of medicine and
includes the areas of education and welfare. As indicated in the International Classification of Functioning, Disability
and Health (ICF: WHO, 2001), developmental disabilities are related to biological structures and functions, and are
dependent on a variety of circumstances — especially social ones. The interactions between biological structures,
functions and circumstances are organized processes for humans, and the number of people with developmental
disabilities serves to highlight the various distortions in our society. Understanding the process involves improving the
sustainability of education, which is eventually expected to heighten the sustainability of our world as a whole.

Presentation 3 (11:20 — 11:50)

Development Crisis —Difficulties Faced by Children and
the Recreation of Their Developmental Environments

Ichiro Matsumoto, Professor, Faculty of Education, Hokkaido University

In this presentation, two subjects will be discussed. One focuses on the nature of the difficulties encountered by
children in society. Child abuse is associated with a concentration of difficulties in child rearing and child
development. According to the results of a survey on child abuse, the difficulties and disadvantages that families and
children face can be seen as a variety of combinations of poverty, isolation and physical/mental health problems. The
other subject involves a proposal of the need to recreate environments for children to grow up in with the goal of
reducing disadvantages. Assuming that difficulties and disadvantages come in complex forms, multi-faceted
countermeasures will be necessary. Social protection for children with difficulties can be enhanced if the environments
in which they grow up involve not only families and schools but also multi-level support.
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Parallel Session 2

The Eurasian Ecotone: Sustainable Ecosystem Use in Mongolia

Agenda

Regional deterioration of the natural environment is a particularly serious problem for communities where
inhabitants depend on the natural resources at hand (known as ecosystem services) to live. In this session,
Mongolia will be highlighted for its location in a distinct ecotone (a transition area between desert, grassland
and boreal forest) to allow consideration of economic development and sustainable use of natural resources.

Timetable

09:00- Registration

09:30- Introduction

09:45- Presentations

11:30-12:30 General Discussion and Recommendations

Presentation 1

Permafrost and Forests in Mongolia

Mamoru Ishikawa, Faculty of
Environmental Earth Science, Hokkaido University

The permafrost discontinuously distributed in northern Mongolia supports the daily lives of local residents as the soil
helps to maintain forests and supply surface water. Elements of climate change such as global warming are believed to
adversely affect permafrost, but what is the situation in Mongolia? Over the past several years, we have worked to
establish an observation network that covers the entire permafrost region of Mongolia. This lecture will focus on past
achievements in this regard, and will also highlight the significance and difficulties of long-term observation related to

environmental changes in developing countries.

Presentation 2

Meteorological Observation Related to
Stock Farming in Mongolia

Yuki Morinaga, Meiji University

A B

Meteorological observation related to stock farming in Mongolia was started in the 1980s to clarify the relationship
between livestock and environmental factors and enable use of the findings to improve nomadic techniques. This
observation is unique in that it is entrusted to nomads, who move around with their gers (portable dwellings), and a
significant collection of invaluable data has been accumulated. With the collapse of the former Soviet system, however,
the quality of observation has fallen, and many other issues have arisen. This presentation will highlight an initiative
that aims to re-establish a meteorological observation network for livestock farming together with researchers at
Mongolia’ s Institute of Meteorology and Hydrology (IMH).
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Host : Faculty of Environmental Earth Science, Hokkaido University

Venue: Auditorium

Presentation 3

Environmental Risk Assessment around Mining
Areas of Mongolia

Oyuntsetseg Bolormaa, National University of Mongolia

The present study of the environmental media and humans in Mongolia serves to estimate the transfer rates of heavy
metals (HM) in the food chain (soil - water - livestock - plant), to develop land use, livestock production and public
health strategies to reduce the health risk of HM in severely contaminated areas affected by mining activities. The
overall goal of this study is establish baseline contaminant concentrations associated with soils, water and plants within
selected mining areas of Mongolia and identify potential pollutant factors between soil-plant-water ecosystems. This
study showed that environmental pollution around mining activities give a serious attention to government and

responsible environmental regulation bodies.

General Discussion and Recommendations (11:30-12:30)

Moderator: Shin Miyazaki
Faculty of Environmental Earth Science,
Hokkaido University
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Parallel Session 3

Global Water Crisis and Well-being

Agenda

Water is a basic and essential natural resource affecting people’s life, health and productivity. This session
aims to clarify the present status of the world water crisis as a phenomenon of well-being deterioration,
including acceleration of the poverty cycle by global climate change and water pollution.

Background

Water-borne diseases are said to both exacerbate and be exacerbated by poverty.h The World Health
Organization (WHO) estimates that about 1.7 million people die every year due to a lack of fresh water. It
further calculates that 82 million years’ worth of healthy life expectancy is lost annually in developing
nations from causes related to polluted water.

The present status of the water crisis is summarized below.

» About one billion people around the world have no access to safe drinking water.

* About 2.4 billion people are without proper sanitation.

* The world’s population will grow by two billion people over the next 25 years. This increase will
mainly be concentrated in urban areas of developing nations, where people will be forced to live in
poverty without solutions to water issues.

* Of all the wastewater generated around the world, 90% is discharged with inadequate or no treatment.

* In developing nations, 80% of human diseases and 25% of deaths are caused by a lack of fresh water.

Waterways run beyond national borders, and more than 250 international areas of water exist around the

world. Due to friction over water rights, it is expected that 21st century conflicts will be fought over water.n
1): Robin Clarke and Jannet King: The Atlas of Water (translation supervised by Taikan OKki, translated by Akira Oki), Maruzen

Timetable

09:00 — 09:30 Registration

09:30 — 09:45 Introduction

09:45 — 11:15 Presentations

11:15 - 11:30 Break

11:30 — 12:30 General Discussion and Recommendations

Presentation 1 (9:45-10:15)
Water and Health

Xiaochang C. Wang, Professor,
Xi'an University of Architecture and Technology

Pathogenic contamination of water is still the main reason for infectious diseases in the world. Insufficient provision of
proper sanitary facilities attributes to such problems in many countries and regions such as Africa and Southeast Asia
where untreated wastewater carrying pathogenic bacteria and viruses is discharged directly to the environment and
becomes pollutant source to soil, rivers, lakes, and even groundwater aquifers. This may farther brings about
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Host : Faculty of Engineering, Hokkaido University

Venue: Room 4

contamination of source water for drinking water supply, agricultural irrigation, and other utilizations. By direct and/or
indirect exposure to the polluted water, human beings can be at high risk of pathogenic infection.

Facing these problems, there is a growing requirement for quicker, more accurate and specific detection of infectious
bacteria and viruses from water. The application of molecular biological technique is leading a way for a better
evaluation of the microbiological quality of water, more proper human health risk assessment and control. Together
with a general review of the worldwide condition, a case study in China is introduced to stress the importance of
microbiological quality control of water environment.

Presentation 2 (10:15-10:45)

Water Education for Health, Development and Peace

Robert W. Nairn, Associate Professor, School of Civil Engineering
and Environmental Science, University of Oklahoma

Water education in universities must recognize the vital and inextricable links between technical issues, cultural
practices, behavioral norms and social understanding that are critical to finding sustainable solutions to the global water
crisis. Two related efforts at the University of Oklahoma, the Center for Restoration of Ecosystems and Watersheds
(CREW) and the Water Technologies for Emerging Regions (WaTER) Center, focus on development of
environmentally and economically sustainable, culturally-sensitive, and technically sound water-related technologies.

Presentation 3 (10:45-11:15)

Water and International Cooperation

Ryuji Matsunaga, International Cooperation Manager, Hokkaido University

JICA is a leading international aid organization in the field of water. The presentation aims to introduce examples
(especially successful ones) of its many international cooperation projects in the field. Ryuji Matsunaga also offers
observations on how international assistance should be provided in this particular field in the future based on his wealth
of experience.

General Discussion and Recommendations (11:30-12:30)

Moderator :Naoyuki Funamizu, Professor,
Faculty of Engineering,
Hokkaido University
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Parallel Session 4

Health and Care for Ageing Society: Are the Senior People in Japan Happy?

Timetable

09:00 — Registration

09:30 — 09:35 Greeting and Introduction

09:35 —10:00 Presentation 1

10:00 — 10:25 Presentation 2

10:25 — 10:40 Break

10:40 — 11:05 Presentation 3

11:05 — 11:30 Presentation 4

11:30 — 12:00 General Discussion and Recommendations

Greetings and Introduction (9:30 — 9:35)

Tamiko lkeno, Visiting Scientist, Center for Environmental and
Health Sciences, Hokkaido University

Presentation 1 (9:35 — 10:00)
Fostering Well-being among Senior People in Japan

Hiko Tamashiro, Professor, Department of Global Health and
Epidemiology, Hokkaido University Graduate School of Medicine

The ageing society in Japan is characterized by longevity or long life expectancy, high number of senior adults, rapid
population ageing and low fertility.

Japan’s 2009 life expectancies are 79.59 years for male and 86.44 years for female, having extended 29.53 years and
32.48 years respectively during the last 60 years. The number of people aged 65 or over is 21 million accounting for
23.1% of the total national population. It took France 115 years and Italy 61 years for their respective ageing
populations to reach from 14% to 21%; in contrast, it took Japan only 24 years. The Japanese total fertility rate is 1.3,
which is much lower than the replacement fertility level of 2.08.

The countermeasures and infrastructure to address the problems related to ageing society are not well established in
Japan. Although older adults are supposed to enjoy their longevity and retirement under the trees which they helped to
nourish, their situations are far from being favorable to them.

The stereotypical view of and the injustice towards senior citizens continue to persist in Japanese communities. Only
less than 5% of young seniors (65-74 years old) are using the national long-term care insurance, indicating that the
majority of them enjoy healthy and independent lives in their communities. However, their potential to contribute to
society has been under-utilized and buried.

Senior citizens by themselves have to look for happiness called “L'Oiseau bleu”. Our society must lend a hand to senior
citizens towards that end of being happy.

The symposium will provide a platform for discussing the problems and solutions related to ageing.

ST IR

Presentation 2 (10:00 — 10:25)

Long Term Care Prevention in Hokkaido
— Trials of Home Visits

Tamiko Ikeno, Visiting Scientist, Center for Environmental and
Health Sciences, Hokkaido University
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Host  : Hokkaido University Graduate School of Medicine

Co-host: Center for Environmental and Health Sciences, Hokkaido University

Venue : Lecture Hall

Japan continues to record a rising number of old adults with dementia and who are bedridden. Long-term care insurance
system in Japan initiated in 2000 was revised in 2005 with the aim of delaying the occurrence and deterioration of
individual inactivity that needs care and support. At present, the Community Care Support Centers established by local
governments are responsible for the implementation of prevention activities for older adults. Most of the care support
programs include group sessions, but this strategy has difficulties in reaching older adults who are at high risk, such as
those housebound and with depression. Therefore, we shifted the programs from the conventional group sessions to
home visits which were carried out on a trial basis in four towns in Hokkaido and were aimed towards forming among
older adults capacities to independently manage their daily activities. This preventive home visit program has shown to
improve cognitive function and reduce depressive symptoms among older adults.

Presentation 3 (10:40 — 11:05)
Older Adults Living in a Motorized Society

Asuna Arai, Assistant Professor, Department of Global Health and
Epidemiology, Hokkaido University Graduate School of Medicine

Automobiles are a practical form of transportation for older adults and their family members in a motorized society. In
Japan, the number of drivers over 65 has been increasing annually, accounting for 40% of the total older population.
Given that advanced age is associated with a higher risk of chronic disease as well as physical, sensory, and cognitive
impairments that could affect driving competence, older drivers and their family members will have to face the
preparation and consequences of driving cessation. Whether people who quit driving can keep their autonomy and
independence in their own communities depends on the capacities of the society to support mobility and decrease
difficulties in driving cessation. In this presentation, I would like to show an example of information support for family
members of older drivers with dementia. Implications for sustainable society that is supportive of older adults’ mobility
and autonomy are given.

Presentation 4 (11:05 — 11:30)

Modern society and Mental health - Suicide in Japan

Eiji Yoshioka, Assistant Professor, Department of Public Health,
Hokkaido University Graduate School of Medicine

The life expectancy of Japanese people is among the longest in the world. The suicide rate in Japan is the third highest
among the OECD member countries, behind Korea and Hungary. From 1998 to 2009, more than 30,000 people
committed suicide annually. This means that in the past 12 years, about 90 Japanese were killing themselves each day.
In this lecture, I will review and elaborate on the social backgrounds and potential reasons behind the increase in
Japan’s suicide rates in comparison with parallel data from Asian, American and European countries.

General Discussion and Recommendations (11:30-12:00)

Moderator: Hiko Tamashiro, Professor, Department of Global Health and Epidemiology,
Hokkaido University Graduate School of Medicine
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Panel Discussion

Panel Discussion Summary

The plenary session of the Sustainability Weeks 2010 program (which was based on the theme “Toward a
Society Offering Quality of Life and Human Dignity for AlI” was held on October 25, followed by four
parallel sessions on the morning of October 26. After these sessions, a panel discussion was held with the
aims of drawing up an overall picture of the talks conducted over the previous day and a half and identifying
possible solutions to the problems inherent in creating the desired type of society. With Prof. Fumikazu
Yoshida (from the Hokkaido University Graduate School of Economics and Business Administration) and
Prof. Reiko Kishi (from the Hokkaido University Center for Environmental and Health Sciences) chairing,
representatives of the plenary session on day 1 and the parallel sessions on the morning of day 2, in which
different approaches were used to address the problems at hand, reported on the key points discussed during
their respective sessions.

The moderator then sorted these reports and divided them into two groups covering specific views. The first
was that, based on reports regarding Mongolia and from the viewpoint of the global water situation, the
current ecosystem sustainability crisis is directly related to the issue of well-being. The second was that,
from the viewpoint of human welfare, biologically vulnerable people are also socially vulnerable, as shown
by the current situations of children and elderly people. It was further concluded as a characteristic common
to these sets of arguments that problems tend to concentrate in the most vulnerable places. Based on these
views, the moderator raised two questions:

(1) How should we protect the vulnerable and support development?

(2) Where should we look to for change?

The panelists enthusiastically articulated their opinions and made proposals regarding these questions. Their
remarks covered a wide variety of areas reflecting their diverse fields of specialty, ranging from humanities
through natural and social sciences to medicine. One point particularly stressed in relation to the role of
universities was the importance of increasing the number of citizens who can make decisions based on
scientific truths. Many of the panelists were of the opinion that to play this role, universities must create
opportunities for their scientists to continue dialogue with policymakers and citizens, rather than exclusively
with students.
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Venue: Auditorium

Other main opinions expressed were as follows:
+ The whole of society must be involved in discussions of what should be maintained and what should be
changed.

A paradigm shift is necessary so that older people will be encouraged to value the creation of a bright
future independently rather than considering an increased number of children as a solution to the graying
of the population.

In contemplating well-being, it is essential to consider the sustainability of both the natural and social
environments at the same time.

Proactive introduction of the precautionary principle is important in efforts to promote health and protect
the environment.

To avoid disadvantages to people in daily living as a result of failure to incorporate scientific
developments into policies, universities in their role as bodies of scientists should take the lead in
providing both student education and public education to prompt members of society at large to play
a more significant role in policy-making.

The paradox of technology must be contemplated. We must acquire the ability to examine whether
technological development has in fact helped to advance well-being.

The shift of production to countries where relevant regulations are lax has meant that industrial pollution
and health hazards caused by poor working environments have moved beyond national boundaries.
Solutions to this issue may be found by connecting scientific facts with government policies and citizens’
power.

From an engineering perspective, transferring environmental and other technologies is not easy; it is
essential for countries and regions with problems to share goals and work closely to solve problems.

+ A system is necessary for the provision of incentives to encourage desirable behavior modification.
Since people’s image of sustainability and well-being depends on their cultural background and
economic situation, it is important to discuss matters with individuals who hold various viewpoints.
To this end, Japanese students must improve their English proficiency.

« Universities should offer more opportunities for students to learn about different perspectives.

To bring the event to a close, Prof. Takeo Hondoh (Chairperson of the Committee for Sustainability Weeks
2010 and Hokkaido University Vice-President) said that the institution would continue to host the
Sustainability Weeks event beyond this year as a forum for scientists from different disciplines to share
knowledge and as an opportunity for members of the general public, policymakers, scientists and others to
converse. He also asked for the continued participation and cooperation of those present.
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The Second Hokkaido University Sustainability Research Poster Contest

Venue: Hall, 1F

The aim of this contest was for Hokkaido University students to present their current research from the view
point of how it can contribute toward the creation of a sustainable society; then present this in poster format
with an oral presentation. Posters were classified and judged in seven disciplines according to how their
research can contribute to the achievement of sustainability. Winners of the 2nd Hokkaido University
Sustainability Research Poster Award received an award certificate and an extra prize at the award ceremony
held on November 5.

Data

I. Number of Entries : 76 teams (93 students)
[l. Number of Judges : 141 (Researchers 61, Students 80)
[ll. Date of Oral Presentation :
[The 1st Week] Tuesday, October 26, 12:30-15:30
Theme Categories . 1) Health and public sanitation
2) Social bonds, culture and peace
3) Education and learning
4) Policies and social systems
[The 2nd Week] Tuesday, November 2, 12:30-15:30
Theme Categories . 5) Economy, industry and energy Oral Presentation
6) Food and water
7) Global environment and ecosystems
IV. Number of Award Winners : 37 teams (42 students)
The 2nd Hokkaido University Sustainability Research Poster Award

@®Grand Prix Award

Hokkaido University President’ s Award 7 teams

@®Basic Awards .

* Pioneer Spirit Award —— 5 teams

* Integrated Understanding Award —— 5 teams

* Trans-disciplinary Initiative Award —— 4 teams

+ Breakthrough Proposal Award —— 4 teams
®Special Awards -

* Good Communication Award —— 7 teams Award Winners

- Attractive Poster Award —— 5 teams

Abstracts of the contest and a list of the award winners are available at the Sustainability Weeks 2010 website.
URL: http://www.sustain.hokudai.ac.jp/sw/jp/events/2010/poster
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Winners of Hokkaido University President’s Award

Bl S EPNE D
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Poster No.| Name of team member Affiliation Theme Categories
RAZ— No F— DA — By AR o7 B
Nareethep Ruangthip
Cl1-1 Yuka Uchida Graduate School of Agriculture | Health and public sanitation
N T T AT FIV—=T o BT e - oA oy B
WH #E
C2-1 Risa Takashima Gﬁgzﬁf Ssci}éﬁg:::f Social bonds, culture and peace
i B Rl FEEHIZRHE - Sk - SR B
C4-2 Kunihito Nagasaka Graduate School of Letters Policies and social systems
R A SO BOR - Al 4y B
C5-9 Yoshihiro Mihara EGrgduate Stc}lmSOl' of Economy, industry and energy
- — nvironmental Science k. C T UL
VS8 TN J—— TR« PEFE » =X axig
Natsumi Ishimaru
6.7 Ikue Sekiguchi Graduate Scfllool, of Food and water
P Env1ro;nf1iegi [imence s SR AY 4
14 1 R
C6-8 Arshana Nor Noorul Amin | Graduate School of Agriculture Food and water
S TIN) TS fREbE R - KO EF
C7.8 Hisashi Endo Graduate School of Global environment and
- Environmental Science ecosystems
ik A SRBTRL HOERBRES - ZE1E Y8
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Category 1: Health and public sanitation

C1-1
Aluminium cookware is an invaluable utensil for healthy and sanitary human life:
Inactivating property of aluminium cookware on microorganisms during pasteurization of milk

Nareethep Ruangthip, Graduate School of Agricultural Science
Yuka Uchida, Graduate School of Agricultural Science

The inactivation of Escherichia coli (E. coli) was studied to determine the effect of aluminium cookware on
microorganism during milk pasteurization. Cells of E. coli were suspended in commercial milk in order to
achieve a final concentration of colony-forming units of 10® per mL. Milk samples in aluminium cups were
immersed in a temperature-controlled water bath for pasteurization. The inactivation effects were compared
with those obtained by using stainless-steel cups. The results clearly showed that cells of E. coli were killed
more rapidly in aluminium cups than in stainless-steel cups. Furthermore, pasteurization times of milk
samples in the aluminium cups were significantly shorter than those in stainless-steel cups. This result
indicates that aluminium cookware is an invaluable utensil for healthy and sanitary human life.

C1-2
Regional characteristics of water quality of the reservoirs along the Tokachi River
-To control the impact of hormonal water pollution future generation-

Masato Tanaka, Graduate School of Health Sciences
Ryo Nishimura, Graduate School of Health Sciences

Pollutant substances in the river contain organic chemicals which involve in house hold and industrial
effluent and various other substances, those water contaminants reflect the characteristics of surrounding
environments such as natural and living environments. In this study, we investigate current status of water
pollution in Tokachi River through the urban area and Satunai River through the rural area that are the
reservoirs along the Tokachi River. As a result, higher hormonal level of 17f estradiol is detected in Satunai
River as compared to in Tokachi River. There is fear that it affects ecological and biological systems in
surrounding environments. It is suggested that 17 estradiol pollution may derive from dairy waste which
include cow’surine. Investigation, reality check and management of water pollutants such as 17§ estradiol
which is considered the future generation's thread, are necessary for us to create a sustainable society.

C1-3
Research using aging model mouse that aims to create a sustainable society where
elderly person can also live richly by aging control

Miki Miyajima, Graduate School of Health Sciences

We want to advance the research aiming the construction of the system of the aging control by finding aging
promotion material and clarifying the mechanism, and create a more affluent society for the elderly person,
the family. The purpose in this study was to elucidate contribution of catecholamines to the decline of
learning and memory with aging of senescence-accelerated mouse prone 10 (SAMP10). Concentrations of
catecholamines in the cerebral cortex of aged SAMP10 were significantly lower than those in the control.
BH4 concentration, which is an essential cofactor for tyrosine hydroxylase (TH) activity, in SAMP10
showed significantly higher value as compared with control. These results demonstrated that the decline of
catecholamines was related to dysfunction of learning and memory with aging of SAMP10, and BH4 may
not directly cause the decline of catecholamines, although abnormal BH4 metabolism was observed in the
cerebral cortex of SAMP10.
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C1-4
Histochemical assessment for cells engulfing bone and cartilage matrices in RANKL-/- mice

Yukina Miyamoto, Graduate School of Dental Medicine

Osteoclasts are multinuclear giant cells responsible for bone resorption, which originate from
macrophage/monocyte lineages, and are terminally-differentiated by the interaction between receptor
activator of the nuclear factor kB (RANK) and RANK ligand (RANKL). RANKL deficient mice have
macrophage/monocyte lineages, but lack osteoclasts and their precursors, featuring osteosclerosis. However,
in this study, we have found multinuclear giant cells engulfing bone and cartilage matrices in the RANKL -/-
bone, which is negative for tartrate-resistant acid phosphatase, a hallmark of osteoclasts. This cell-type in
RANKL-/- mice showed Mac2-immunopositivity, which are also seen in authentic osteoclasts in the
wild-type mice. Under transmission electron microscopy, this cell-type demonstrated phagocytosis of bone
and cartilage matrices, many vacuoles and clear zone-like structures with which this cell-type attached bone.
In summary, this cell-type seems to share the cellular characteristics of osteoclasts and macrophages, and
enable to digest bone and cartilage matrices instead of authentic osteoclasts.

C1-5
Sustainability in Health Condition of the People Living in Rural Province of Zambia

Sayuri Kon, Graduate School of Health Sciences
Harutaka Kubo, Graduate School of Health Sciences

In Zambia, located in southern part of Africa, drought is frequently happened in dry season but recently
heavy rainfall seriously damages crops in rainy season. Life of the people depending on farming are liable to
be greatly affected by environmental change, which decrease provision of food, furthermore it affects their
nutritional and health conditions.

We have conducted longitudinal body measurements for the people living in rural villages to reveal the
variation of nutritional status which reflects environmental change. In this summer, we stayed with villagers
for two months to conduct dietary and physical activity surveys to know their energy balance and dietary
consumption. We can detect factors related with nutritional variations by examining what types and how
much amount of food villagers actually eat and how they actually work. Moreover they will be useful in
understanding how the people are living in rugged environment maintain their health condition.

C1-6
An efficacy of a support program for pervasive developmental disorder patients in
adolescence

Takao Inoue, Graduate School of Health Scieces

In Japan, the interest in pervasive developmental disorder (PDD)has been growing recently.However,there is
no study that have examined the efficacy of a support program for PDD patients in adolescence.

Many cases of social withdrawal at Sapporo Mental Health Welfare Center have been diagnosed as PDD in
adolescence. The Center has established three groups, A, B, and C, for these cases, and carries out
therapeutic intervention through occupational therapy and daycare. We carried out a clinical study of 30
patients who participated in the three groups from april 2009 to march 2010, and observed their participation
in the groups. Here we present the patients’ clinical features and the support activities of each group, and
report on practical activities for PDD patients in adolescence in Sapporo. Results showed the GAF scales of
patients improved and outcome research also changed positively. Therefore, this support program appears to
be effective.
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C1-7
The growth and nutritional status of "Pygmies' hunter and gatherers'™ children in
South-East Cameroon

Izumi Hagino, Graduate School of Health Sciences

Pygmies’ hunter and gatherers have the smallest body sizes in all the population in the world, still keep
hunting and gathering in their unique daily lives.

They have two different daily lifestyles and occupations. In the semi-settlement village, they work on
agriculture in own field or do paid work in agricultural people. And sometimes they encamp in the forest,
and do hunting and gathering.

There are many studies about BAKA pygmies from many directions of learning, such as sociology,
economics, and cultural anthropology. And there may be a hint for “sustainable society” in their special and
traditional lives.

In this study, we did the anthropometric measurement for BAKA pygmies’ children (2-19 years old) in
South-East Cameroon. To know the nutritional status, we assess their unique lifestyles is consisted on the
human premise of “living” or not.

C1-8
Low cost composting toilet for developing country

Emi Nakaoka, Graduate School of Engineering

In Japan mixing and warming of compost by electrical power can control water evaporation because
moisture content is higher after urine and feces collect together. But in developing country electricity is very
expensive and valuable. Feces separated from human waste translate into compost with sawdust and
compost is mixed by hand. In this study, in order to achieve low cost we made container and impeller with
wood. We evaluated durability of them and examined how much higher the needed power stirring was. At
the same time, we evaluated biodegradability by high load driving.

We had to prevent deformations by moisture content changing. We had no problem about biodegradation of
feces during the experiment. We determined several types of impeller, but each type was not fitted because
they had poor strength.

C1-9
Child obesity is prevalent in developing countries!

Azusa Uemura, Graduate School of Health Sciences

-If you hear the word “obesity”, what do you imagine? Western people or middle-aged men or fatty foods...?
Now obesity is prevalent not only in developed countries but also in urban areas of developing countries.
And especially, child obesity is serious health concern around the world. Because it leads to adult obesity
and closely relates to lifestyle-related diseases in the future.

We observe prevalence of child obesity in urban area of Central Java, Indonesia. Around the elementary
school or junior high school, there are many “outside food store”, where sell various snacks, fried noodles
and chicken and so on. During break between classes or after school, almost all the children eat something.
Also surprisingly, most of them go to school by car.

So in this study, we focus on lifestyle of obese children in urban area of Indonesia and examine sustainable
society in terms of child health.
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C1-10
Analysis of polysaccharides that affect membrane fouling in membrane bioreactors

Ippei Tanaka, Graduate School of Engineering

It is widely known that polysaccharides in activated sludge affect to memberane fouling in membrane
bioreactors (MBRs). At present, however, little is known about the details of polysaccharide fractions that
cause membrane fouling. Information on characteristics of the polysaccharides causing severe membrane
fouling should be very useful to establish a strategy to mitigate membrane fouling in MBRs.

In this study, lectin affinity chromatography was applied to assess the fouling potentials of specific
polysaccharides. Lectins are proteins that can bind with specific polysaccharides with high selectivities.
After this, we investigated the relationship between degrees of reduction in filtration resistance and amounts
of organic matter removed by lectins, and monosaccharide component of polysaccharides that have high
fouling potential. Additionally, now we focus on the characteristics of polysaccharides that have high
fouling potential as polymeric substances, for example molecular structure. These data should be a great
advance in understanding of membrane fouling.

C1-11
Health effects of modernization in suburban village, Solomon Islands

Hideki Takahasi, Graduate School of Health Science
Chiaki Maeda, Graduate School of Health Sciences

Solomon Islands have been developing and modernizing rapidly recent years. Because of westernized diets
and reduction of physical activity, obese tendency is already confirmed in urban area. Not only urban area
but also rural area has experienced rapid modernization such as population growth, dependency on
purchased food and so on.

One of the problems for modernization is the rise in adults obesity. Analyses of nutritional status revealed
that adults and children were different and some adults were obesity. Another problem is Malaria, which
remain endemic disease in a suburban village in spite of modernization.

The objective of this study is to think and suggest that how we can support health problems of suburban
villagers in Solomon Islands. It is expected that modernization will continue in a suburban village in a
future. We need supporting that villagers can manage healthy lifestyle by blending traditional lifestyle and
modernization.

C1-12
The development of novel anti-tumor angiogenic drugs for sustainable healthcare

Nako Maishi, Graduate School of Dental Medicine
Taisuke Kawamoto, Graduate School of Dental Medicine

Cancer is the first cause of death in Japan. Chemotherapy is a common strategy for cancer treatment.
However, its out-of-pocket medical cost is even one million yen per year, and healthcare expenditure for
malignant neoplasm amounts to 3 trillion yen. The increasing health expenditure would cause financial
collapse.

One of the reasons why these drugs are so expensive is that most of the drugs are imported from abroad.
Thus, it is demanded to develop new effective therapeutic drugs in Japan. “Antiangiogenic therapy” inhibit
neovascularization in tumor, and are thought to be attractive strategy for cancer treatment. However, several side
effects have been reported recently, since the drugs attack tumor blood vessels but also normal blood vessels.
We found endothelial cells in tumor blood vessels express several specific markers, which can be used for
development of novel antiangiogenesis drugs. These novel drugs may lead to sustainable healthcare in our
county.
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C1-13
Environmental assessment: Investigation of the amount of heavy metal ions in
water and sediment in the mining area of Mongolia

Yoshihiro Mihara, Graduate School of Environmental Science
Md. Tajuddin Sikder, Graduate School of Environmental Science

Environmental pollution from mining activity is one of the major concerns on the aquatic environment and
ecosystem in Mongolia. We have assessed the water quality of the mining waste water and also measured
ion with extracted solution from sediment of the river and the artificial lake where waste water from a
mining company are drained. The general water qualities were measured by using the ion selective pack test
and the multiple water quality checkers. The metal ions were measured by ICP-MS and AAS. Toxic heavy
metal ions such as cadmium, lead, copper and arsenic were found out from mining waste water and sediment
in artificial lake. These metal ions might be precipitated to sediment by higher pH condition of the waste
water. Therefore, the dissolution of heavy metal ion from the sediment has the possibility to cause serious
pollution and degradation in environments for animals and ecosystem.

C1-14

Water Quality Analysis and Pollution Remediation with Functionalized
Cyclodextrin Polymer

Md. Tajuddin Sikder, Graduate School of Environmental Science

This study aims to evaluate and compare the water quality in developing and developed countries along with
to propose some sustainable technologies to remedy the pollution. Industrial, agricultural and domestic water
is discarding into-the aquatic bodies with tremendous concentration of toxic substances of organic and
inorganic chemicals especially heavy metals. Some parameters exceeded the threshold limit in Indonesia,
Mongolia and Bangladesh. The presence of these contaminants in drinking water poses a major risk to
human health. An integrated, low-cost, effective and environmental friendly remediation technique has been
searched in this study that can simultaneously remove both organic and inorganic contaminants. Current
simulation studies have shown that functionalized cyclodextrin (CD) polymers are capable of removing
heavy metals from water with an enhanced absorption capability. This polymer has proved to possess
excellent capabilities for the removal of model pollutants such as ‘Cadmium ion’ (Cd+) with the absorption
efficiency around 60%.

C1-15
Study of Novel Evaluation and Analyses of the Effects of Environmental Chemical
Substances on Organisms by Using Cell Lines

Yongkun Sun, Graduate School of Environmental Science

The main epigenetic modification in humans is known as DNA methylation. When DNA methylation happens,
some genes become silent, which may inhibit the RNA transcription and prevent protein synthesis and lead to
related illnesses.

Now human exposure to methylating factors, for example, some chemical substances, such as insecticides, food
additives, chemical materials and medicines, which are widely used in food, drug, plastics, elastomer and other
aspects. However, the traditional analyses of the chemicals are hard to clearly indicate the mechanism how it
works to regulate the genome, and how it influences on the phenotypes.

In this study, to confirm a novel assessment method for low concentration chemical substances affected
organism, the relationship between DNA methylation and chemical dose will be investigated by using cell
biological techniques. If the new assessment can be established, it can be applied to remedy the polluted
environment and cure the diseases of patients.
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C1-16
Simulation of drinking water distribution system with low chlorine dose

Koichi Sugiyama, Graduate School of Engineering

In Japan chlorine is a main disinfectant in drinking water treatment systems. It has several advantages as
microbial effect, residual capability and its low cost. However, some of the chlorine disinfection by-products
(DBPs) that remain in drinking water have potential effects for human health. The purpose of this research is
to develop a simulation model for bacteria-regrowth in distribution system and to assess the health risk
balances between bacteria-regrowth and DBPs. After that it may be possible to calculate the adequate
chlorine dose using the results obtained from the model.

Category 2: Social bonds, culture and peace

C2-1
How disabled people live in a rapidly ageing society?

Risa Takashima, Graduate School of Health Sciences

The aging rate of Japan was ranked the worst in the world in 2005, and it is expected to become 23.1% in
2010(National Institute of Population and Security Research, 2010). About 460,000 people per year suffer
from stroke. The total number of patients amounts to about 1,340,000 (Ministry of Health, Labour and
Welfare, 2008). It is thought occurrence of stroke is increasing, because of rising numbers of elderly people
and life-style related diseases.

Most stroke sufferers must live with disability. It is necessary to consider how people who have a disability
can live happily in society. Factoring in the viewpoint of disabled people is important. We need to try to
understand what kind of experience disabled people have and how they feel in society. Therefore I will try to
reveal the world where they live using a phenomenological method in my study.

Category 3: Education and learning

C3-1
Not-kept Poster

Rin Syu, Graduate School of International Media, Communication, and Tourism Studies

At present, what | can do for sustainability is to come up with a way of disposing the poster appropriately
after the competition. Lying on my cupboard is not expected, neither does being thrown away as large
garbage. But it will be kept by all of us in another way, which is what a poster can do for sustainability
possibly, however, necessarily.

It seems that sustainability is extremely far away from normal people, as we are not engaged in studying
courses such as chemistry and biology. But the key point is that, we should take sustainability into consider
no matter what we do in our daily life.

By this way, back to the theme, I’'m wondering how the poster itself can be used for sustainability. I hope
more people could receive the ‘present’ from my poster. However, it’s up to your own understanding.
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C3-2
Feature of Kuroshio Current separation point

Yasunori Sue, Graduate school of Environmental Science

General circulation has a strong meridional current at its western side. In this domain, heat flax is very large
and it is very important to determine neighboring climates. This strong current leaves the west side in certain
latitude and returns to the ocean interior again. In the real ocean such as the Kuroshio Current, this
separation point is farther than that of linear solution of Stommel (1948) and Munk (1950) .

In this study, Parameter dependence of the separation latitude was investigated using a basin-scale 2-layer
beta-plane puasi-geostrophic model driven by single-gyre wind stress in meridional direction. Parameter is
an inertial boundary layer thickness and Munk’s boundary layer thickness non-dimentionalized by Rossby
deformation radius. As a result, the separation point was roughly two points, and a difference between
parameters was not almost seen in a certain parameter domain.

Category 4: Policies and social systems

C4-1
The contribution of international students to Japan beyond their educational
experience: the case of tourism

Yaoxuan Shi, Graduate School of Agriculture
Hao Sun, Graduate School of Agriculture

In 2008 the Japanese government launched a policy to recruit a total of 300,000 international students by the
year 2020. Such an increase in the number of international students would have several positive effects on
Japan. In this paper we focus on the effects of tourism. Specifically, it is to examine international students’
travel characteristics. The results from our survey show the following. The respondents tended to travel to
places that are located within day-trip distance. Nature-related activities were more preferred than
city-related activities. The results will provide fundamental information on international students as
consumers, and thus help policy makers and travel marketers improve their policies and marketing plans.

C4-2
Development of Emission Trading Game from a social psychological viewpoint

Kunihito Nagasaka, Graduate School of Letters

We investigate intergroup conflict and social dilemma using gaming techniques. We developed an Emission
Trading Game (ETG) in which the social psychological factors in the emissions trading system are
considered. Gaming technique extracts the selected significant factors intuited from real world. Gaming
impresses a reality on participants, which is subtly felt in real world. For example, no matter how people
know the seriousness of global warming, they cannot come to realization. But Gaming helps to arouse
participants’ realization through dynamic interactions among participants. In addition, unlike the real world
where fatal failure is not allowed, the gaming allows us to learn from failure. The different emission trading
systems currently examined may cause potential conflict between countries. Social psychological
perspective using gaming technique will help us to understand and to find out the resolution of the potential
problem of emission trading. Our study would contribute to fulfill a sustainable society.
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C4-3
Life Cycle Management of Civil Infrastructure

Wataru Satoh, Graduate School of Engineering
Naoya Matumoto, Graduate School of Engineering
Kouichi Furuya, Graduate School of Engineering

An un-expected short service-life of civil infrastructure is a serious problem worldwide nowadays. It is very
essential to establish economic and efficient management strategies for existing or newly built infrastructure
in order to achieve their designed service lives and even to extend them. The lifecycle management (LCM) is
a series of action to assess the grade of deterioration and structural performance degradation by inspection, to
predict the future progress of performance degradation, and to propose the appropriate remedial action based
on lifecycle cost minimization or performance maximization under budget capping. To establish the LCM
system for civil infrastructure, we are trying to make various aspects of the lifetime of a structure toward
establishment of sustainability.

C4-4
Why the condom production is decreased? : Japanese sex life and globalization

Moeka Moriizumi, Public Policy School

The condom is the most important tool for family plannning and STI prevention. However, the Japanese
condom industry faces a contradiction.

On one hand, the domestic condom market in Japan has expanded, thanks in large part to reforms enacted
under the Pharmaceutical Affairs Law in 1995. On the other hand, domestic production of condoms has
decreased in the same period. We examine two reasons to explain this phenomenon.

-1) Cultural Change — Changes in Japanese sex life : concsciousness regarding family plannning has been
decreasing over the past several decades, while couples who experience sexual problems or do not engage in
sex has increased substantially.

-2) Economic change — The Japanese condom industry is threatened by competition by national companies
founded in developing countries.

The goal of this analysis is to positively contribulte to building a sustainable population, a healthy society,
and contributing to the prevention of STI/AIDS in Japan.

C4-5
Are Environmental Taxes Effective in Real Economy?
—Environmental Taxes Policy in China—

Wang Lei, Graduate School of Economics
Wang Tianhe, Graduate School of Economics

Energy saving and emission reduction have become an important task for economic globalization and social
development.

As one of important economic instruments, environmental taxes often are used to solve the environment
problems. Some countries have paid more attention in establishing the environmental taxes system more
than before. Environmental taxes policy has been implemented in developed countries and has achieved
some success. Environmental taxes system is the next breakthrough in Chinese environmental policy reform.
Compared to other environmental policies, such as pollution charge and emission trading, economic and
environmental benefits of environmental taxes are evident. The condition of implementing environmental
taxes in China is not mature, but due to its significant function, China should implement the environmental
taxes gradually and convert into the tax-based system ultimately.
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C4-6
The Simulation to decrease research cost for HIV medicine

Yuya Uchida, Graduate School of International Media, Communication, and Tourism Studies

The spread of HIV becomes a serious problem in Africa. However, the price of HIV medicine is very
expensive, and a lot of poor people cannot obtain enough medicine. The main factor is a rise of the research
and development cost in drug company. The phenomenon called “Tragedy of the Anticommons” causes this
rise.

There is the research system called “Open source biotechnology” to restrain this phenomenon. The purpose
of this research is showing effective operation of this system. This system has managerial, political, legal,
and scientific problems, and needs multidisciplinary and comprehensive strategy. Therefore, this research
uses the simulation that contains complex system. This simulation uses agent program that has a learning
function. Each agent has each purpose, always learns past process, and changes an effective strategy in this
program. Thereby this simulation shows more practical and active process.

C4-7
Simulation and optimization of control strategies for Nitrogen export by SWAT

Rui Jiang, Graduate School of Agriculture

Hokkaido is known as Japan’s primary dairy farming area and large amount of livestock excreta are
produced. Approximately 93% of excreta are used as organic fertilizers. Manure associated with excessive
fertilizer application led to high surplus Nitrogen (N) as over 200kg N ha' in uplands. Researches have
shown that about 25% of surplus N in this dairy farming areas was exported in river system and has resulted
in serious eutrophication problem in the estuaries. However, there is no strategy showing how to reduce the
N export in the dairy farming area, thus the non-point pollution is getting worse and worse with the increase
of agriculture production. Therefore, this study is applying Soil and Water Assessment Tool (SWAT) to
achieve an optimal strategy for N export reduction as well as high agricultural production. We hope the
simulation can give the decision support for agricultural and environmental managements.

C4-8
Assessment of the endangered species: using analyses of DNA sequence

Yuichiro Kogura, Graduate School of Fisheries Sciences

It is no need to mention that biodiversity is very important for the nature. The basic of the biodiversity is
GENE diversity. In this presentation, I will introduce you why it is important to investigate the variation of
the genome and how to analyze the scientific results by the latest technique, using the example of sockeye
salmon (also known as HIMEMASU in Japanese) which is designated as an endangered species in Japan.
Although the result of our research showed the gene diversity of the Japanese sockeye salmon were very
low, they are still maintain the characteristics of the native sockeye salmon despite of the great number of
transplants from another populations. This will be one of the most fundamental and important scientific
knowledge when we assess the health of the mild populations.
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Category 5: Economy, industry and energy

C5-1
The farm village’s new role
~The case of Naganuma Town, Hokkaido Prefecture’s Green-Tourism~

Tomoko Koga, Graduate School of Environmental Science

Naganuma Town, a typical rural area in a suburb of Sapporo, producing rice, wheat and vegetables,
developed Green tourism since 2006.In 2010, 167 farmers among 800 in Naganuma Town receive 24
Schooltrips mainly of junior high and high schools (total students:14,720 individuals) coming from the
Mainland of Japan.

In most cases 3 or 4 students are stayed in each farm, overnight or 2 nights. Host family serves them food
and some agricultural experiences. This farm stay got a high reputation both form school teachers and
students because agricultural experience and communication with host family are not only impressive but
also instructive from viewpoint of environmental education.

Therefore all farm stay programs in 2011 has been already reserved.

This success stimulates the farmers to continue their agriculture, although they have faced a lack of their
SUCCESSOTS.

Green tourism will be a key of sustainable agriculture in Hokkadio.

C5-2
Does bio-ethanol contribute to mitigation of climate change? :
The case of bio-ethanol produced from crops in Japan

Yusuke Yoshida, Graduate School of Agriculture

The purpose of this study is to evaluate the environmental effects of bio-ethanol using a life cycle
assessment method. The Japanese government decided to expand domestic production of bio-ethanol in
2007. Bio-ethanol use for energy generation is considered “carbon neutral,” so the use of bio-ethanol has a
potential of mitigating climate change. However, greenhouse gasses are emitted in manufacturing the final
product. To evaluate the validity of bio-ethanol use as a means to reduce greenhouse gas emissions,
bio-ethanol systems need to be compared with fossil reference systems producing the same amount of final
products/services. In this study, we focus on bio-ethanol produced from wheat and sugar beet.

C5-3
Phosphorus recovery from source-separated urine using scallop shell.

Yutaka Fujita, Graduate School of Engineering

The objectives of this research were to examine possibility of phosphorus recovery from urine and to attach
phosphorus on the surface of scallop shells for easy separation. Three experiments were established to study
them.

They were first, just putting ground scallop shells in synthetic urine (Method 1), second, stirring the solution
to mix them after putting ground scallop shells in synthetic urine (Method 2), third, stirring the solution to
mix them after submerging mesh case, which was packed with ground scallop shells, in synthetic urine
(Method 3). The results showed phosphorus recovery occurred over time in each case. Besides, Method 2
resulted in white turbidity in the solution. However, Method 1 and 3 could determine attachment of white
precipitation on the surface of ground scallop shells without any white turbidity in the solution.
Consequently, this research indicated Method 3 is the best way for phosphorus recovery from urine so far.
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C5-4
Renewable Cold Energy from Snow Pile for Cooling a Rice Storehouse to Realize
Sustainable World

Sakiko Fujikawa, Graduate School of Agriculture
Takamasa Doi, Graduate School of Agriculture
Shuo Qiu, Graduate School of Agriculture
Rui Li, Graduate School of Agriculture
Cong Ren, Faculty of Agriculture

A Low-temperature rice storage system, in which grain temperature is maintained below 15°C during
storage, has been commercially used for preserving high-quality rice in Japan. However, the storage system
requires an electric cooling system and electric energy to cool rice in summer. We have been challenging to
replace the electric energy with renewable cold energy from snow pile removed from streets downtown in
winter. About 27% of the electric energy for cooling a rice storehouse could be replaced by using the snow
pile in summer. The quality of rice stored in the storehouse was preserved at a level almost similar to that of
freshly harvested rice. These results indicate that snow piles made in winter can be used for cooling a rice
storehouse without electric energy consumption. This new technique contributes to utilization of renewable
energy, high-quality food supply and sustainable world.

C5-5
Development of supported heteropolyacid catalyst for selective oxidation for
realizing green chemistry

Mitsuru Kanno, Graduate School of Environmental Science

Many important chemicals are produced from fossil resources by oxidation processes. Development of
oxidation catalysts is essential for effective use of fossil resources. One of the important oxidation processes
in industry is catalytic oxidation of methacrolein (MAL) to methacrylic acid (MAA).
Molybdovanadophosphoricacid (POM) is the efficient catalyst for the oxidation of MAL to MAA. We have
studied on SiOz-supported POM (POM is highly dispersed on Si0O;) for oxidation of MAL to MAA.
Si0:-supported POM showed lower selectivity to MAA but showed higher reaction rate. Low selectivity
was caused by decomposition of POM. Decomposition of POM occurs at reaction temperature (300°C)
because thermal stability of POM decreases by interaction with SiOs.

To prevent the decomposition of POM, SiO;-supported POM ammonium salt (NH4+-POM/Si0:) was
investigated. Formation of POM ammonium salt increase thermal stability. NH4-POM/SiO, showed higher
reaction rate and higher selectivity to MAA than SiO.-supported POM.

C5-6
ECONOMIC, POLITIC AND MANAGERIAL INTERACTION OF COPPER INDUSTRY IN D.R. CONGO

John Ngoy Kalenga, Graduate School of Economics and Business Administration

Copper is one of non-renewable natural resources. The DR Congo has high potential in copper production.
Many developing countries rely on one or two mineral resources exportation as their primary source of
income to finance their development programs. The adoption of sustainable development values increases
socio-environmental costs to producer firms in Less Developed Countries (LDCs). The big issue in the
industry is how copper producer should manage these costs to achieve a sustainable development. The
consumption of copper depends on the stage of economic development of a given country. This hypothesis
implies that the LDCs do not consume enough copper though they produce large share of total output. The
situation leads to market instability. The fluctuation of price on world copper market requires stabilization to
promote balanced commercial relationship between developed and developing producer countries.
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C5-7
Potential Use of Aluminum Drinking Water Treatment Residuals (Al-WTRs) Couple
with Electrokinetic Remediation for Removal Lead in Soil

Rudy Syah Putra, Graduate School of Environmental Science

There have been increasing interests in finding new and innovative solution for removal of contaminants from
soil recently. AI-WTRs, a by-product of water treatment facilities that use aluminum salts as coagulant. It is the
most widely generated water treatment residual in Japan, and is mostly land filled at huge cost since it is
regarded as by-product of little known reuse value. In this study the asses of potential of AI-WTRs, an
inexpensive and readily available waste material coupled with a well known technology, Electrokinetic
Remediation (EKR) to remove lead from kaolinite clay soil was investigated. It is expected that the results
reported in this study would provide useful information for remediation of lead contaminated sites and also the
economic value of an industry by-product.

C5-8
Study on implementing renewable portfolio standard and Feed-in Tariff in China

Liping, Graduate School of Environmental Science

In recent years, under the guidance of the government, China’s wind power generation has experienced
rapid development. Due to the late launch of China s wind power industry, many of the problems still exist.
After analyzing the development of China’s wind power and main problems of the wind power generation,
the effect of Feed-in Tariff policy in China is discussed. At last, the international incentive policies (mainly
RPS of Spain, Japan, America) on renewable energy development are summarized and the detail for
implementing renewable portfolio standard are proposed in this article.

The most important point I’m interested in is that China has set up the framework of policy basically
however the implementation measures need to be enhanced. Some detailed suggestions related to renewable
power grid connection issue are proposed too.

C5-9
Control of specific gravity of alginate porous gel beads for easy collection of
adsorbent from environments

Yoshihiro Mihara, Graduate School of Environmental Science

I have developed a new type of alginate porous gel beads which can floated on the water after adsorption of
pollutants on the beads. It is based on the control of the specific gravity of the beads by the inclusion of bubbles
in the bead and also salts as a weight. In order to prepare the gel beads, NaHCO; and CaCOs were added to the
alginate solution and the mixture was dropped to CaCl; solution containing citric. The specific gravity of the
obtained bead was larger than that of water when the amount of CaCOs was increased and therefore the bead
went to the bottom of the solution. However, as CaCOsas a weight dissoluted, the bead floated up. The floating
time of the alginate porous gel beads under pH (1-4) condition was investigated statistically. Properties of the
gel beads facilitated the easy collection of adsorbents from aquatic environments.
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C5-10
Proposals to CO: reduction at Hokkaido University and Graduate School of
Environmental Science

Kenichiro Takagi, Graduate School of Environmental Science

In Japan, about 90% of greenhouse gas emission is resulting from the use of energy. Therefore, to reduce
greenhouse gas emission and save energy is important. Sapporo Campus of Hokkaido University is one of
the most energy-consuming business institution in Sapporo City, and it is necessary to take measures for
reducing energy use.

In April 2010, there was a renovation at Graduate School of Environmental Science, Hokkaido University.
Accordingly, an electric power monitoring system and two (fixed and mobile) solar photovoltaic systems
were installed, as a model case of future environmental planning on campus. In this study, data from the
solar photovoltaic system and the electric power monitoring system are used to examine the ways to save
energy and reduce carbon emission. The differences of the solar photovoltaic systems between fixed and
mobile are also discussed.

C5-11
Effects of temperature on organic matter decomposition process in anaerobic
marine sediment

Takato Matsui, Graduate School of Environmental Science

Organic matter sedimented in aquatic environments plays a significant role in the global carbon cycle as a major
sink of carbon. Whether such organic carbon is recycled or remains buried largely depends on microbial
activity. Degradation of the organic matter in marine sediments mainly proceeds anaerobically. Under
anaerobic conditions, high molecular weight organic matter is gradually degraded via hydrolysis,
fermentation, and terminal oxidization of the low molecular weight organic compounds. These steps are
mediated by microorganisms specialized for each processes, and therefore, the total mineralization rate
might be affected by the activities of various microorganisms that respond to environmental changes in
different ways. In fact, it has been shown that too high or too low temperatures can result in decoupling of the key
phases in anaerobic mineralization in marine sediments. In this study, an enrichment culture experiment was
conducted to examine the effect of temperature on mineralization under sulfate-reducing conditions.

C5-12
Removal of Cadmium (Cd) from water using sludge of drinking water treatment
plant as adsorbent

Eko Siswoyo, Graduate School of Environmental Science

Sludge of drinking water treatment plant which is usually disposed as solid waste was converted into adsorbent for
removing cadmium from water. The purpose of the research was to know the capacity of adsorbent using sludge
from different water treatment plant in removing cadmium. Adsorbent was prepared using sludge from Nishi no
and Mya machi treatment plants. Before batch adsorption process, sludge was dried on the 100°C for 24 hours,
burned on the 550°C for 2 hours, kept at the 100°Cfor 24 hours and then crushed into powder form. The capacity of
adsorption was depend on the source of the sludge, the concentration of cadmium and pH of the solution. The
maximum adsorption capacity were 5.56 mg/g on the pH 5.50 and 5.56 mg/g on pH 5.6 of the solution, respectively.
The highest efficiency of removing cadmium was 91.5 % from initial concentration 100 mg/1 into 8.50 mg/I.
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C5-13
Assessing effects of environmental load reduction in the hot spring area
-A case study in the Nagareyama Hot Spring in Hokkaido-

Sayaka Fujiwara, Graduate School of Environmental Science

In hot spring areas, the water is generally heated by heavy oil boilers. However, substantial CO: is emitted in
process of the heating and the process is always affected strongly by oil prices. Therefore, the Nagareyama
Hot Spring, which is possessed by the Hokkaido Railway Company, has recently introduced a boiler that is
fueled by lubricating oil discarded by the company. On the other hand, drainage water from the hot spring is
thrown away and the heat is not recollected so far. Considering the current situations, we consider the
possibility of changing the boiler fuel from the heavy oil to the used lubricating oil in the hot spring and
utilizing the heat of the water in the hot spring to raise farm products in greenhouse, with regards of both
environmental and economic aspects. The effects are evaluated quantitatively by using a method of life cycle
assessment.

C5-14
Measuring the economic impacts of climate change on Japanese agriculture

Ki-Ryong Kim, Graduate School of Agriculture
Yusuke Yoshida, Graduate School of Agriculture
Yaoxuan Shi, Graduate School of Agriculture

Climate change has become one of the biggest concerns to many people in the world. Agriculture is expected
to be most vulnerable to climate changes because it is strongly influenced by climate factors such as
temperature. In spite of these concerns, not many studies have been undertaken in Japan on the economic
impacts resulting from climate change to agriculture. The purpose of this study is to measure the economic
impacts of climate change on Japanese agriculture. In this study, Ricardian model is used to predict how the
gross agricultural income per hectare changes due to climate change.

C5-15
The estimate of the denitrification using nitrogen gas excess in the Sea of Okhotsk

Masanori Ito, Graduate School of Environmental Science

We measured argon and nitrogen gasses and firstly tried to estimate quantitatively the extent of denitrificaion
in the Sea of Okhotsk with considering the bubble injection process. Dissolved N2, Ar and DO were
obtained at six stations within this region in August, 2007 by using the method of a gas chromatography
developed by Tanaka and Watanabe [2007].

With considering several recent hydrological physical data [Itoh et al., 2003; Ohshima et al., 2006], we
estimated the total water-column inventory of the nitrogen gas excess above background and the
denitrification rate in the Sea of Okhotsk to be 4.3+1.7 mol m-2 and 0.4-1.3+0.5 T mol y-1, respectively.
This estimation of the denitrification rate in the Sea of Okhotsk was about half of that in the Arabian Sea
where is known as the oxygen deficient zones, contributing significantly to the global water-column
denitrification .
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C5-16
Application of MBT/CBT-index to lacustrine sediments

Taku Ajioka, Faculty of Environmental Science

MBT/CBT-index based on distribution of branched glycerol dialkyl glycerol tetraethers (GDGTs),
membrane lipids potentially produced by bacteria, was suggested by Weijers et al. (2007) as a novel
paleotemperature proxy. In this study, to estimate the validity of the global soil calibration, we constructed a
local calibration using soil samples around Lake Biwa. Additionally, we applied MBT/CBT-index to Lake
Biwa sediments and reconstructed paleotemperature.

The local soil calibration is not consistent with the global one, which suggests that temperature responses of
branched GDGT distributions might be largely attributed to kinds of bacteria. Also the compositions of
branched GDGTs in the sediments are quite different from those in soils, which infers branched GDGTs in the
sediments are not produced in soils, but are produced in situ. The variability in paleotemperature during the last
50,000 years using lake calibration suggested by Tierney et al. (2010) is consistent well with pollen record.

Category 6: Food and water

C6-1
Economic and environmental effects of agricultural trade liberalization: The case of
a Japan-EU Free Trade Agreement

Ichino Tsuge, Graduate School of Agriculture

Whether agricultural trade liberalization will have a positive or negative impact on the natural environment
is an empirical matter. In order to contribute to the debate over agricultural trade liberalization and
environment, we measured the economic and environmental effects caused by the JEUFTA (Japan-EU Free
Trade Agreement) using the GTAP (Global Trade Analysis Project) model and the OECD Nitrogen Balance
Database. The scenario we model assumes the complete removal of all import tariffs between Japan and the
EU, not only in the agricultural sector but in non-agricultural sectors, as well. The nitrogen balance is used to
estimate the potential changes in nitrogenous pollution from agriculture caused by the JEUFTA. The
nitrogen balance is defined by OECD as the physical difference (surplus/deficit) between nitrogen inputs
into, and outputs from, an agricultural system.

C6-2
Production of slow release nitrogen fertilizer from urinemarine sediment

Eri Takahashi, Graduate School of Engineering

In recent years, nitrogen fertilizer demand is increasing due to population growth. However, to synthesize
compounds of nitrogen in the fertilizer will need a lot of energy. In addition , nitrogen in fertilizer discharge into
the environment and has become a cause of eutrophication and nitrate pollution . The purpose of this research is to
make slow-release nitrogen fertilizer from urine.Urea formaldehyde is as known slow-release nitrogen fertilizer.
This compound is made by reaction of urea and formaldehyde at acid condition. In each case, synthetic urine and
real urine, urea formaldehyde formed by reacting urea with formaldehyde at acid condition.
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C6-3
Development of eco-friendly biodegradable flocclant
Liu Xin, Faculty of Fisheries Sciences

Separation of soil particles in water is very important in both environment and industry. Recently, chemical
flocculants are widely used to improve solid—liquid separation, but they are environmentally undesirable.
Thus, extracellular polymers produced by bacteria (bioflocculants) has been a topic of intense research.
However, it is deficient in practical application. In our laboratory, a novel bioflocculant, methylated soy
protein (MeSP), has been developed and its flocculation performance was tested with kaolin suspensions.
The flocculation performance of MeSP was much higher than that of commercial polyaluminum chloride
(PAC) in terms of supernatant clarity and floc settling velocity. In freshwater and at a fixed flocculant
dosage of 1wt%, MeSP reduced the relative absorbance to 0 within 1 min over a wide pH range, while PAC
was effective only at around pH 6. In seawater, MeSP (0.5wt% to 3wt%) reduced the relative absorbance to
less than 0.1, while PAC was ineffective.

C6-4
Understanding sediment cascades along river networks for sustainable catchment
management

Takashi Kimura, Graduate School of Agriculture

River network characterizes not only water supply but also erosion and subsequent sediment transport by
water flow within a catchment. Thus, understanding sediment cascades along river networks is the key for
sustainable catchment management. Because tributaries compose major sediment sources within a
catchment, sediment cascades of tributaries mainly operate processes of sediment delivery to the main
stream. As some remarkable papers have suggested from viewpoint of downstream linkages of river
networks, sediment cascades can differ among tributaries, reflecting spatial and temporal variations of
hydrologic and geomorphic conditions within a catchment. However, researches quantitatively addressed
differences in sediment cascades among tributaries and hydrogeomorphic thresholds of sediment delivery to
the main stream are still limited. Here, based on examples from a headwater catchment in Hokkaido, we
demonstrate geomorphic and rainfall thresholds of sediment delivery, which significantly differ sediment
cascades of tributaries.

C6-5
Fate of endotoxin in soil treatment system of reclaimed water

Hideaki Kato, Graduate School of Engineering

Now, Reclaimed water is used widely and there are many methods of using reclaimed water. Groundwater
recharge is the one of the methods for reclaimed water use. This method has many advantages. For example,
prevent land subsidence, improvement of water quality in soil treatment, water storage for long term.
Reclaimed water shows endotoxic activity. Endotoxin has bad effect for human health. Blood vessel injection
and dialysis are well known, but the effect of it in water is not well known for human health. In this study, I
studied fate of endotoxin in soil treatment system with column and reclaimed water.
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C6-6
Management of scallop culture based on material cycling in Lake Saroma

Emi Terasaki, Graduate School of Environmental Science

Lake Saroma has an area of 150km? with a maximum depth of 20m and is the biggest lagoon in Japan. This
lake houses the cultivation of scallops and the average scallops production amounts to 7000 tons per year.
Bivalves, filter-feeding organisms, play a significant role in material cycling. However, water quality
problems such as anoxic events do occur in summer affecting natural productivity in the lake for bivalve
culture. This study examined the physico-chemical properties, to understand the material cycling and
ascertain the seasonality of the remarkable phytoplankton community. We found the threshold food amount
required for scallop growth is 0.9g C/m?/day, but the primary production of phytoplankton in the lake was
slightly less than this value. Our analysis suggests that if we reduce the scallop culture by 8%, the primary
production of phytoplankton, attached microalgae and benthic microalgae would be able to stabilize the
scallop culture in Lake Saroma.

C6-7
Seasonal change of nitrogen cycling in Hichirippu lagoon: Get tough for sustainable
use of the coastal area.

Natsumi Ishimaru, Graduate School of Environmental Science
Ikue Sekiguchi, Graduate School of Environmental Science

Hichirippu lagoon is inhabited by many animals and benthic plants (e.g. Japanese red-crowned crane, swan
and seagrass), and is designated as a wetland under the Ramsar Convention. We quantified the nitrogen
cycling in Hichirippu lagoon with a focus on food web and mass balance. The fishery yield (bivalves) in this
lagoon is estimated at 25 ton/km?/yr, as high as that of the Seto Inland Sea. The aim of this study was to
determine the major biological process supporting the high bird’s population and fishery yield. We conclude
that (1) the mass balance of Hichirippu lagoon is perfect for sustainable use, (2) it is informative to
understand ecosystem of Hichirippu lagoon for all who have the same goal as sustainable society.
Consequently, we point out that researchers will have to pay attention to not only what happens in polluted
area, but also to what we can learn from unpolluted ecosystem.

C6-8
Understanding how parasitic nematodes infect agricultural crops: a path to replace
toxic chemicals with sustainable control methods

Arshana Nor Noorul Amin, Graduate School of Agriculture

Root-knot nematodes (RKN) are a devastating parasite of agricultural crop plants. They are worm-like
animals that invade and destroy plant roots. They have a major impact worldwide, and are responsible for
loss of approximately 5% of total agricultural crops. Unfortunately, no effective safe or sustainable control
methods exist. Current control methods require use of toxic chemicals, and Japan is one of the biggest users
of these chemicals. The mechanism by which RKN successfully establishes an infection in plants remains
unknown. This research undertakes the challenge of revealing the molecular process by which RKN
establishes feeding sites in plant roots. The new understanding from this research can be expected to directly
facilitate the development of new, environmentally safe control methods for sustainable agricultural
production.
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C6-9
Proteome analysis of the response of Pseudomonas putida F1 to aromatic
hydrocarbon in soil

Morimoto Hajime, Graduate School of Environmental Science

To understand the global response of Pseudomonas putida F1 to aromatic hydrocarbon (BTE: benzene,
toluene, ethylbenzene) in soil, we analyzed the dynamic changes of the cellular proteins by proteomic
approaches. P. putida F1 was incubated in soil with glucose for 3 days, and then BTE was added to the soil.
Bacterial cells were recovered from the incubated soil by Nycodenz density gradient centrifugation. The protein
extracts were characterized using one-dimensional (1-D), and two-dimensional polyacrylamide gel
electrophoresis (2-D PAGE), and nano-LC-MS/MS. In 2-D PAGE-MS analysis of BTE soil proteins, toluene
dioxygenase enzymes involved in degradation of BTE were found to be notably induced. For benzene and
ethylbenzene soil proteins, CatB and PrpB related to degradation metabolism were up-regulated, respectively.
Many proteins involved in glycolysis were down-regulated. Information about expressed proteins in bacteria in soil
provides our understanding of the physiological and genetic responses in its natural state.

C6-10
Heterotrophic microorganisms isolated and detected from Antarctic hypersaline lakes

Kohei Suematsu, Graduate School of Environmental Science

Investigating extremophiles could extend our recognition of possible life on Earth. Antarctic hypersaline
lakes harbor various kinds of halophilic and psychrophilic microorganisms. Many heterotrophic bacteria
were isolated from Lake Hunazoko and Lake Suribati, hypersaline lakes near Syowa station. The
phylogenetic analyses of 16S rRNA sequences showed that isolates belonged to Alphaproteobacteria
(Brevundimonas, Roseovarius), Gammaproteobacteria (Marinobacter, Halomonas, Idiomarina),
Bacteroidetes (Psychroflexus, Salegentibacter), and Actinobacteria (Dermacoccus, Micrococcus). The 16S
rRNA sequences of Halomonas, Marinobacter, Psychroflexus, and Salegentibacter are closely related to the
sequences determined by culture independent PCR-DGGE analyses. Physicochemical analyses showed some
of isolates are both euryhalophilic (NaCl: 3.4-25% [wt/vol]) and eurypsychrophilic (3-28°C). These
heterotrophs might be able to survive harsh conditions of brine channels in sea ice. Strains of Psychroflexus
and Idiomarina produce highly viscous material, extracellular polymeric substances (EPS), in batch culture.
The cryoprotectant roles of EPS in subfreezing environments need to be investigated in the near future.

C6-11
Analysis of the granule formation by Anammox bacteria

Fuyumi Tojo, Graduate School of Environmental Science

Effective removal of ammonium is an important issue in modern wastewater treatment systems. Anaerobic
ammonium oxidation (Anammox) process has been recognized as a potentially useful and an innovative
technology for this purpose because it proceeds under anoxic conditions without high aeration costs. It is
known that Brocadia anammoxidans, which is one of the Anammox bacteria, shows efficient ammonium
oxidation upon forming granules. The purpose of this study is the analysis of mechanisms involved in
granule formation. We hypothesize that membrane proteins function key roles in the granule formation.
Previously, I examined the profile of cellular membrane proteins of B. anammoxdans and found that three
specific protein bands, 35kDa, 45kDa and 90kDa. In order to obtain further information about membrane
proteins, I treated the granule of B. anammoxidans with proteinase K and analyzed by HPLC.
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C6-12
Recent Climatic Effects on Rice Yields with Implication for Future Trends in Bangladesh.

Mohammed Rezaul Karim, Graduate School of Environmental Science

As economy of Bangladesh is mainly agriculture oriented, crop failure either by drought or excess rainfall
comes as a significant strain to its socioeconomic structure. Eighteen meteorological stations distributed over
the major rice growing regions of Bangladesh were chosen to analysis the crop climate relationship. Climatic
and rice yield data were collected from Bangladesh Meteorological Department and Bangladesh Bureau of
Statistics respectively. Statistical procedures, such as correlation coefficient, t-test were used for the analysis.
Since improvement in irrigation and use of high yielding rice varieties has provided a general increase in
crops, the trends were removed from all parameters in prior to the analyses. Results suggested that in entire
Bangladesh monsoon temperature had a significant negative effect on rice while winter rice had been
benefited by higher temperature. Winter rainfall had no correlation with rice yield whereas excessive rainfall
both in summer and monsoon affected the rice yield unfavorably in different regions.

C6-13
Regional climate changes of El Nifo/La Nifia Southern Oscillation (ENSO) impacts on the
spatial distribution and catch of bigeye tuna (Thunnus obesus)
in the Southern Indonesian Seas

Mega Laksmini Syamsuddin, Faculty of Fisheries Sciences

This study observes El Nifio/La Nifia Southern Oscillation (ENSO) affect on oceanographic conditions relate
to bigeye tuna distribution and catch in the Southern Indonesian Seas. We utilize Sea Surface Height
Anomaly (SSHA), Sea Surface Temperature (SST), Chlorophyll-a, Conductivity Temperature Depth (CTD)
and bigeye tuna catch data. Data analysis are taken from 1997-2000 which represents the 1997/1998 of El
Nifio and the 1999/2000 of La Nifa. The results show that during El Nifio (La Nifia), negative (positive)
SSHA related to colder waters <29°C (warmer waters >29°C) SST, higher of 0.5-10 mgm™ (lower of
0.05-0.1 mgm) chlorophyll-a, and higher of 0.67 averaged (lower of 0.44) hook rate of bigeye tuna. The
increasing bigeye tuna catch occurs on the locations of convergent and divergent currents, meandering
currents and eddies. The result also indicates that the occurrence of Rossby waves in the region could be a
good proxy to have increasing bigeye tuna harvest.

C6-14
Clarification of water cycle system in eastern Siberia taiga

Akihiro Ueta, Graduate School of Environmental Science

Eastern Siberia locates under continental severe arid climate with annual precipitation amount of less than
300mm and occupies 1/4 of surface forest. Since it is reported that evapotranspiration exceeds precipitation
occasionally and 2/3 of annual precipitation is observed during summer period, contribution of transpiration
to atmosphere from vast taiga forest is essential for water cycle system which maintains taiga for a long
time. The water movement from taiga forest to atmosphere through transpiration was observed with
variations in isotopic composition of atmospheric water vapor, rain water, soil water, and sap water in
eastern Siberia taiga during summer period. The result of variations in isotopic composition of water vapor
showed good correlation with atmospheric mixing ratio and indicated that contribution of water vapor
generated from transpiration occupied nearly 80% of atmosphere during summer. Thus the result revealed
importance of contribution of transpiration of taiga for water cycle system.
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C6-15
Assessment of Denitrification process in Ishikari river system, Hokkaido, Japan

Pawan Kumar Jha, Graduate School of Environmental Science

In-stream denitrification process is permanent sink of dissolved nitrogen load thus helps in maintain the
stream water quality and reducing the input into N-sensitive costal environment. It shows high spatial and
temporal variation within the river channel depending upon the nutrient load and hydrological property of
stream. The aim of present study is to determine spatial and temporal variability of sediment denitrification
and associated environmental conditions (dissolve nutrient load, sediment C and N content); substrate (C and
NO3-) and temperature limitation on denitrification in Ishikari river system, Hokkaido, Japan.
Denitrification rates showed high spatial variability within Ishikari river system with barato lake showing
high rate compare to main river channel. The 815N values of bed and suspended sediments also indicate the
importance of oxbow lakes in removing nitrogen load from the river system. Nitrate concentration and
temperature variation limits the rate of denitrification process in river system.

C6-16
Membrane fouling in a baffled membrane bioreactor (BMBR) operated under short
hydraulic retention time

Eri Watanabe, Graduate School of Engineering

We have developed a baffled membrane bioreactor (BMBR), in which aerobic and anoxic conditions are
simultaneously created by inserting baffles and appropriate feeding of wastewater. In this study, membrane
fouling in a pilot-scale BMBR operated under short HRT was investigated.

In the BMBR used in this study, two suction pumps were installed, to carry out membrane filtration with 10
flat-sheet MF membrane modules (PVDF, Toray).Each pump was connected to 5 membrane modules. The
two pumps could be operated independently at different flow rates. Therefore, influence of membrane flux
on membrane fouling could be investigated while maintaining of the constant HRT of 2.9 hours in this study.
Two different membrane fluxes (16.7 LMH and 33.1 LMH) were examined in this study in terms of
characteristics of foulants in reversible fouling and irreversible fouling.

Category 7: Global environment and ecosystems

C7-1
Extratropical forcing of temperature change in tropical tropopause layer of January 2009

Kohei Yoshida, Graduate School of Environmental Science

Thermodynamic changes in the tropical tropopause layer are investigated in the major stratospheric sudden
warming event starting on about 16 January 2009. At the same time, the temperature in the tropical upper
stratosphere starts to descend and then cold anomaly propagates downward, while the tropical uppermost
troposphere (TUT) starts to cool from 18 January, prior to 70-hPa temperature drop. We performed
thermodynamical and dynamical analyses with ERA-Interim data. It is found that on 18 January tropical
ascent dominantly contributes to cool the TUT. After that, convergence of the vertical eddy heat flux, which
is closely tied with the convection structure, gradually decreases the temperature in the TUT. Eliassen-Palm
flux, 3-dimensional wave activity flux and vertical flow estimated by the external forcings show dissipation
of waves, which propagate from Alaska to the region at around 10°N, 100 hPa, drives the tropical ascent
between 150 and 100 hPa.
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C7-2
Applications of TEX86 and MBT/CBT indices to paleotemperature estimations in
Holocene sediments from the Chukchi Shelf

Park Yu-Hyeon, Graduate School of Environmental Science

Paleotemperature estimation is required to understand environmental changes in the Arctic region. We
investigated the molecular distribution of glycerol dialkyl glycerol tetraethers (GDGTs) to explore
possibilities in the paleotemprature estimation in the Chukchi-Alaskan margin sediments. The regioisomer of
creanarchaeol was not detected in all the analyzed samples. This is the unique character specific in sediments
from this region. We try to apply several calibrations proposed by Kim et al. (2008) and Kim et al. (2010) to
estimate paleotemperatures from GDGT compositions and found that the GDGT-1 (TEX86L) calibration of
Kim et al. (2010) gives the most probable values. We also apply MBT/CBT index to estimate paleo-air
temperatures. The calibration based on the world soils by Wijers et al. (2008) gives the most probable
values. We thus are optimistic about temperature estimates using TEX86 and MBT/CBT indices in the
Chukchi-Alaskan margin.

C7-3
Measurement of electrostatic charge of blowing snow particles in a wind tunnel
focusing on collision frequency to the snow surface

Satoshi Omiya, Graduate School of Environmental Science

Blowing snow particles have an electrostatic charge. This charge may be a contributing factor in the
formation of snow drifts and snow cornices and changing of the trajectory of particles. In previous studies,
the charges measured in fields were larger 10 to 100 times than that measured in wind tunnel. One reason of
the gap is speculated to be due to difference of the collision frequency of particles to the snow surface. The
purpose of this experiment is to measure the charges of blowing snow particles focusing on the collision
frequency and clarify the relationship between them. The experiments were carried out in a cryogenic wind
tunnel. Results showed that the particles accumulate negative charges with increase of the collision
frequency. Assuming an approximation function between the measured charges and the collision frequency,
the charges will reach roughly the same value obtained in fields with several hundreds collisions.

C7-4
Evaluation of forest fire severity in Mongolia by using field data & remote sensing data.

Koji Nakasaka, Research Faculty of Environmental Science

Forest area in Mongolia is 175, 000 km?, 8.1% of total Mongolia land (Mongolia Statistics Bureau, 1996).
51,000 km?, 30% of Mongolia forest is affected by fire event. Fire severity strongly influences post-fire
vegetation succession, soil erosion, and wildlife populations. To assess satellite-derived measurements of
fire severity we calculated the Normalized Different Vegetation Index (NDVI) and the Normalized Burn
Ratio (NBR) from pre- and post-fire Landsat TM/ETM +data. And to assess field-derived measurements of
fire severity we established 23 plots, and measured trees, soil surface and soil at Udleg site in 2010 summer.
According to Landsat data, band4 reflectance decreased, band5 & band7 increased after fire. Variations of
indices value are different in each plot. We compared two severity between satellite and field data.
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C7-5
Evaluation of pasture degradation around the Ger (Example near the Ulaanbaatar city)

Chifumi Ono, Graduate School of Environmental Science

Recent year, in Mongolia it is said that pasture has degraded around the herder’ s camp site (Ger) and near
the water resource. This objective of study was to clarify whether the changes in percent cover of plant
functional types and grazing pressure along distance from Ger reflect influence of the land use around the
Ger and to quantify grazing impact on pasture. This research is expected to play a key rule in sustainable
land use. We conducted survey separately for two cases. Case one is ‘without influence by adjacent family’.
This means other nomads do not live within the range of grazing. That is to say, influence of one Ger is
evaluated. Case two is ‘influence by adjacent family’. This means other nomads live within the range of
grazing. We conducted survey from Ger to Ger.

C7-6
Basal ice flow regime influenced by glacial lake formation in Rhonegletscher, Switzerland.

Daisuke Nishimura, Graduate School of Environmental Science

After the retreat of glacier terminus over a bedrock bump, a glacial lake has formed in front of
Rhonegletscher, Switzerland. It is suspected that ice flow regime is now significantly influenced by the lake
water. To investigate the impact of lake formation on glacier dynamics, we carried out observations of
glacier surface flow speed and glacial ice deformation rate in the terminus of Rhonegletscher in 2008 and
2009 summer seasons. We drilled more than 20 boreholes and deformations of boreholes were repeatedly
measured by inclinometer. Ice surface speed was measured by surveying stakes installed nearby the
boreholes. Our measurements showed clear decrease in the ice deformation rate near the lake. Ice
deformation accounted for 60—80% in the upper part of our study site, whereas it is less than 10% near the
lake. This result suggests that the basal ice flow near the lake is enhanced by the lake water.

C7-7
Is atmospheric iron deposition important for primary production? Lessons from Alaskan ice core

Hirotaka Sasaki, Graduate School of Environmental Science

The northern North Pacific Ocean is one of the High Nutrient Low Chlorophyll (HNLC) ocean areas where the
primary production is too low for high nutrient. It is suggested that the iron plays a key role in phytoplankton
growth in these areas. The Asian dust supplies the iron into the northern North Pacific Ocean region. To
estimate the iron flux that deposited from the atmosphere, we measured the iron concentration of the ice core
drilled at Mt. Wrangell (4100m asl), Alaska. And we also conducted the iron dissolution experience using the
ice core samples to estimate the distribution of the atmospheric iron to the primary production.

C7-8
Effects of increased pCO: on phytoplankton community compositions in the NW subarctic
Pacific and Bering Sea in summer

Hisashi Endo, Graduate School of Environmental Science

Rising atmospheric CO: concentration have led to greater CO, uptake by the ocean with a decrease in pH of
seawater (i.e. ocean acidification). To elucidate the effects of ocean acidification on natural phytoplankton
assemblages, CO; manipulated incubation experiments were conducted in the NW subarctic Pacific and
Bering Sea in summer of 2008 and 2009, respectively. Phytoplankton pigments samples were analyzed by
HPLC with the algorithm CHEMTAX. As a result, an increase in pCO: in seawater depressed a specific
phytoplankton group at least and the effect differed among the sea areas. Since export flux of organic carbon
from the surface to ocean interior (i.e. biological pump) largely depends on the relative abundance of each
phytoplankton group. Ocean acidification has a significant impact on the CO; absorption ability in situ. |
plan to do more detailed field and laboratory studies to examine physiological conditions in relation to CO:
fixation of phytoplankton.
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C7-9
Photosynthetic characteristics of marine aerobic anoxygenic phototrophic bacteria
Roseobacter and Erythrobacter strains

Yuki Sato, Graduate School of Environmental Science

A coastal Roseobacter strain of marine aerobic anoxygenic phototrophic bacteria (AAnPB) was isolated and
phylogenetically determined. The strain OBY'S 0001 was characterized by its physiological and biochemical
properties in comparison to the Erythrobacter type strain Erythrobacter longus NBRC 14126. In vivo
fluorescence excitation/absorption spectra between 470 and 600 nm for OBYS 0001 represented higher
values than NBRC 14126. Variable fluorescence measurements revealed that the functional absorption
cross-section (oPSII) of photosystem II for OBY'S 0001 was significantly higher than that for NBRC 14126
under green excitation. These results suggest that Roseobacter can capture green light more efficiently than
Erythrobacter for photosynthesis. On the other hand, the photochemical quantum efficiencies (Fv/Fm) of
photosystem II for OBYS 0001 were consistently lower than those for NBRC 14126. In this study, I
succeeded in clarifying the differences in photosynthetic features between the two AAnPB genera
Roseobacter and Erythrobacter.

C7-10
He needs warm-up before copulation!? -an example of a beetle with a long penis-

Yoko Matsumura, Graduate School of Agriculture

A leaf beetle, Lema coronata, has extremely long penis which is nearly two times longer than its body length
and is kept in abdomen at rest. My previous study revealed that the penis of this species is tightly wrapped
by membrane, which facilitate smooth insertion and withdrawal of this long penis in copulation. Formation
of this tight relationship between penis and membrane, however, is not completed in newly emerged adults,
and it takes up to 72 hours in formation of the functionally wrapped penis. It is predicted morphologically
that the wrapped condition is formed by eversions and withdrawals of the membrane and penis without
mounting on females. To test this prediction, I plug the tip of genitalia up, which disable eversion of the
membrane. Most of the pluged male failed to form the functionally wrapped condition. This result indicates
that males need to do warm-up before copulation.

C7-11
Seedling regeneration mechanisms along successional sere in a post-mined peatland

Chika Egawa, Graduate School of Environmental Science

Seedling regeneration is critical to determine vegetation development in severely-disturbed habitats where
the former vegetation was completely removed. To clarify determinants of seedling establishment, seeds of
three dominant species were sown under four different vegetation in a post-mined peatland. The
relationships between vegetation development and the success in seedling establishment were assessed.
Seedbank composition was also examined in the four vegetation to clarify how seedbank development
proceeds along successional sere. The favorable conditions for seedling establishment were different
between species, and the shelter effects of overstory and litter of early-colonized species are essential for
establishment of later one. Seedbank development follows the development of standing vegetation, and litter
derived from the standing vegetation is a prime determinant of seedbank development by acting as seed trap.
The results showed that not only standing vegetation but also litter control the seedling regeneration by
driving seedling establishment and seedbank development patterns.
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C7-12
Serine protease inhibitors from the cyanobacterium Anabaena compacta

Anas Andrea Roxanne Jocsing, Graduate School of Environmental Science

Cyanobacterial secondary metabolites have attracted increasing interests among scientists due to the
bioactivity of many compounds present in it. One of the bioactive compounds present is peptides which are
highly variable in nature. Peptides act as serine protease inhibitors and could be found in cyanobacteria
present in algal blooms in lakes of Japan on specified season. The algal bloom- forming cyanobacterium
Anabaena compacta (NIES-835) was considered in the study. Optimization studies by yield, Ic-ms, and
thrombin assay were done to increase the bioactive compounds present. Isolation of serine protease
inhibitors from NIES-835 led to identification of spumigins. Extensive spectral analysis of the isolates
AA-Ana-32-93-42 and AA-Ana-32-93-25 identified spumigin A and a new spumigin A derivative, with
thrombin inhibitory ECso 0.35 ug/mL and 2.80 ug/mL, respectively.

C7-13
Structure and function of river landscape

Masanao Sueyoshi, Graduate School of Agriculture

A decline in freshwater biodiversity is a worldwide phenomenon, and is greater than those of other
ecosystems. Human are dependent on freshwater resources, and therefore we should prevent its further
degradation. To conserve the ecosystem, it is necessary to reveal essential habitats and their connectivity for
each species. The main objective of this study is to clarify structure and function of habitat mosaics for
freshwater macrobenthos. In particular, we focus on habitat connectivity under the different flooding regime
(ex. snowmelt flood), which may partially or completely disturb habitats for macrobenthos. The
macrobenthos may sustain or reduce their population size depending on their mobility and availability of
refuge during floods. We will investigate densities of target species at various environments from up to
downstream, and before and after spring flood. The study will elucidate the hotspots showing a very little
change in population size before and after the flood.

C7-14
A study of the annual sedimentation transported from land to the sea floor using a numerical model

Yasuhiro Hoshiba, Graduate School of Environmental Science

We should study the impacts of human activities such as agriculture on land on the coastal marine system
through nutrient and suspended sediment material (SSM) as river input. We focused on the following three
factors controling SSM transportations: (1) the total discharge of SSM from the river mouth, (2) the removal
speed of SSM from the water column, and (3) the current fields due to a river plume. A 3-D high resolution
model was applied to an idealized coastal region around river mouth. The seasonal variations in river
discharge amounts make the differences of horizontal distributions of salinity and current velocity.
Horizontal distributions of removed SSM from the sea water depend on the seasonal differences. We also
examined the relationship between horizontal distributions of current and removal speed of SSMs. We
discuss how the three factors contribute the annual sedimentation flux on the sea floor.
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C7-15
Population dynamics of marine copepod Tigriopus japonicus driven by weather
processes: An analysis using a Baysian state-space model

Keiichi Fukaya, Graduate School of Environmental Science

To understand the effects of human activity on biodiversity, it is essential to develop models for population
dynamics in changing environments. 7igriopus japonicus, marine benthic copepod inhabiting upper-tidal
tide pools, is a model species to clarify relationship between population dynamics and environmental
change. This is because environmental conditions of upper-tidal tide pools, such as water volume and
salinity, are highly variable due to weather processes such as desiccation in sunny days and water inflow in
rainy days. Here, I developed a Bayesian state-space model in which dynamics of population size of
Tigriopus japonicus and changes in environmental conditions of tide pools were taken into account, and
estimated effects of weather processes on their population dynamics. I found that weather processes strongly
influence population change via two different mechanisms: direct (physical transport of individuals) and
delayed indirect effect (relaxation or intensification of competition caused by change of water volume).

C7-16
Impact of proglacial lake formation on glacier dynamics in Rhonegletscher,
Switzerland

Shun Tsutaki, Graduate School of Environmental Science

To investigate the impact of proglacial lake formation on the dynamics, we measured the ice motion of the
terminal part of Rhonegletscher, Switzerland, whose lake formed in 2005. Surface flow velocity near the
terminus tripled from 2006 to 2007. Ice flow due to shearing was estimated to be negligibly small, thus
nearly 100% of horizontal velocity near the terminus was caused by basal sliding. Ice thinning rate was -3.4
m a’' from 2008 to 2009. The longitudinal strain rate was large (0.064 a™'), indicating that much of the glacier
thinning was due to ice dynamics. The region where lake level exceeds ice flotation level expanded from
2008 to 2009 as a result of glacier thinning. Accordingly, a huge surface upward motion was observed in
2009. It is clear from the vertical ice motion as well as visual observations that the marginal part of the
glacier began to float.

C7-17
Catch fluctuations of Pacific cod Gadus macrocephalus in Mutsu Bay, Aomori
related to climate regime shifts after 1900s

Keiichi Kobayashi, Graduate School of Fisheries Scienses

The Pacific cod inhabiting waters near northern Japan is known to migrate to spawning grounds such as
Mutsu Bay, Aomori. In Mutsu Bay, it is mainly caught by set-net during winter, with catches drastically
changing since the past 20™ century. This study examined the relationship between the catch of Mutsu Bay’s
cod and the water temperature in winter, which is linked with climatic indices such as Pacific Decadal
Oscillation (PDO). The relationship between the catch, bottom temperature in winter, and climatic indices
was analyzed by cross-correlation function. The catches were negatively correlated with the winter water
temperature, and positively correlated with PDO, both with a time lag of 4 years. These results suggested
that Mutsu Bay’s cod catches are affected by the drastic change of winter water temperature, which is
related to climate regime shifts linked with positive or negative PDO.
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C7-18
Top-down effects of shrew on soil ecosystem

Tomoyuki Namba, Graduate School of Environmental Science

Soricine shrews are supposed to have top-down effects on invertebrate community and functions in soil
ecosystem, because of their high requirements for soil invertebrates as food. To examine the ecological roles
of shrews in the soil ecosystem, field experiments were conducted. At the result, significant negative effects
of shrews were detected on the density of soil macro-invertebrates (mainly earthworms, spiders and
isopods). The presence of shrews significantly affected springtails positively. It has brought a significant
negative effect on the litter decomposition rate. But nutrient cycling and growth of plant were not affected by
shrew. The present study suggests two possible indirect effects of shrews in soil food web. One operates
negatively on litter decomposition, decreasing population biomass and/or density of litter eaters (worms and
isopods). The other indirectly operates on lower trophic group, decreasing population density of predatory
invertebrates (spiders), which releases their prey (large springtails) from strong predation pressure.

C7-19
Functional cytological studies on imprinting and homing related olfactory nerve
system in salmon

Hiroshi Bandoh, Graduate School of Environmental Science

It is generally known that salmonid fishes return to their natal river for spawning. In previous researches, it
was showed that salmon imprint olfactory memory of natal stream odor during the downstream migration
and they utilize this stream-specific odor for discriminating their natal stream. However, the physiological
mechanisms of this olfactory memory and homing have not revealed completely. The most interesting
unknown mechanism is natal stream odor information processing in central nervous system, especially
olfactory bulb and telencephalon.

In this study, to reveal the pathway of home stream odor information we established the functional Magnetic
Resonance Imaging (fMRI) method for olfactory central nervous system of sockeye salmon (Oncorhynchus
nerka). We compared responsive regions to natal stream water with those to non-natal stream water, and
showed that each responsive region was different. This result suggested that the odor information of natal
stream water was projected to specific region in telencephalon.

C7-20
Small cavity use by cavity-nesting species in forests of the Northern part of Japan

Kanomi Shiina, Graduate School of Environmental Science

Cavity-nesting species use tree cavities as nest sites, roost sites, shelters and/or foraging sites. They
constitute nest webs that interact through the creation of, and competition for, nest sites (Martin & Eadie
1999, Martin et al. 2004). In a nest web, association with Cavity-nesting species may be characterized by
cavity size and their body size. In the northern part of Japan, although small cavity-nesting species comprise
a major component of forest bird communities, former studies have not evaluated the usage of small cavities.
In this study, I aimed to consider the community structure of cavity nesters as integrated whole, describing
the usage of small cavities, and to examine characteristics of nest sites usage of SCUs using small cavities.
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G8 University Summit
Sapporo Sustainability Declaration (SSD)

Recognising the expanding role of scientists and universities, the Presidents, Rectors, Chancellors,
Vice-Chancellors and representatives (hereinafter referred to as “Presidents” ) of 27 of the leading
educational and research institutions in the G8 member nations held a G8 University Summit from
June 29 to July 1, 2008 in Sapporo, Hokkaido, Japan, prior to the G8 Hokkaido Toyako Summit.
The United Nations University and seven universities from six major non-G8 member nations were
invited to participate. The subject of discussion was the responsibility of universities to contribute
toward the attainment of sustainability, and the specific actions they must undertake to fulfil that
responsibility.

The Presidents of the attending universities at the G8 University Summit hope that universities all over the world will
endorse this declaration and take actions appropriate to their respective countries and regions.

I. Joint Affirmations and Actions for Sustainability.

We, Presidents of the attending universities at the G8 University Summit, jointly affirm our recognition of the
following principles concerning the role of universities in global efforts to attain sustainability, which will lead to our
actions, as appropriate.

1. The importance of sustainability.
Sustainability at the human, social and global levels is one of the most important ideas of the 21st century. A series of

conferences and declarations have served as important milestones on the path toward global sustainability (see

Appendix, “Background of the G8 University Summit” ).

2. Sustainability issues have become urgent political concerns.
Sustainability problems including climate change, previously regarded as primarily a scientific issue, have become

urgent political concerns. In addition to urgent social issues such as poverty alleviation and development, climate
change has a wide range of interrelated impacts on human, social and global sustainability. The global environmental
crisis we face today is unlike any of the problems humanity has surmounted in its history: it is more far-reaching, more
complex, and attended by a high degree of uncertainty. Moreover, we have little time left to resolve this crisis.

3. The responsibility of universities.
All universities have an important role in problem-solving to bequeath a sustainable world to future generations.

Through their research, universities are expected to provide timely solutions to these problems and to closely coordinate
with policy-makers if these solutions are to be promptly and appropriately implemented. It is more important to note,
however, that the role played by universities is changing and becoming increasingly critical, since universities, being
neutral and objective, are best situated to inform political and social change toward a sustainable society.

Collaboration with a range of stakeholders including civil society and the private sector is also important to ensure such
solutions are practically applicable and appropriate to build a sustainable society. Universities must work together in the
areas of sustainability research and policy analysis toward this end. At the same time, the academic objectivity of
universities is a key strength which should not be sacrificed. The leading research universities of the G§ member
nations have a particular role to play by demonstrating leadership in fulfilling these responsibilities.

4. The need to restructure scientific knowledge.
Sustainability is a broad area that embraces a complex diversity of interrelated factors ranging from the natural

environment to socioeconomic systems. Global sustainability can be achieved only through a comprehensive approach
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that addresses socioeconomic as well as environmental issues.

The G8 summits, the United Nations and other international organizations have launched a number of initiatives
addressing various aspects of sustainability, such as a low-carbon society, a resource-circulating society, and a
nature-harmonious society. However, the development of a truly comprehensive vision of a sustainable society will
require new scientific knowledge, restructured to reverse past tendencies toward stratification and fragmentation in

research, and to foster an integrated approach to solving problems by accelerating inter-disciplinary research activities.

5. The need for a network of networks.

To restructure scientific knowledge in this manner, a unifying framework is necessary, facilitating this integrated
problem-solving approach among research disciplines. Essential to such a framework is the creation of a “network of
networks” (NNs) that links the various discipline-specific research networks already in place, thereby utilizing and

augmenting their respective strengths and knowledge bases.

In this network of networks, interdisciplinary cooperation among universities in different regions can be effectively
enhanced through initiatives such as student exchange, faculty exchange and joint research projects.

6. The need for "knowledge innovation."
Achieving sustainability requires social change, which is predicated on changing public awareness. Universities and

their researchers have a responsibility to articulate and disseminate new sustainability-related scientific knowledge and
information, including its attendant uncertainty, to society at large.

Through dialogue between scientists and other stakeholders, including citizens and policy makers, new knowledge can
be a catalyst for social innovation and effective policymaking. Conversely, this dialogue can spur further innovations in
knowledge that help society progress along the path to sustainability. This interactive "knowledge innovation" dynamic

between knowledge and society must be actively promoted if sustainability is to be achieved.

7. The role of higher education for sustainability.
Universities have a critical role to play in educating future generations, disseminating information about sustainability,

and particularly by training leaders with the skills to solve regional and local problems from a global and
interdisciplinary perspective. Especially crucial is the fostering of human resources to work toward sustainability in the
developing nations that bear the brunt of global environmental problems. A network of networks can also provide
opportunities for collaborating universities to develop and improvehigher education capacity in their respective nations

and regions.

8. The function of the university campus as an experimental model.
Another potential role for universities in the effort to attain sustainability is the use of their campuses as models for a

sustainable society, based on interactions with various stakeholders in society through the academic research and
education processes.

Universities can provide venues in which to test new sustainability-relevant knowledge in a social context. Activities
already being undertaken by participating universities, such as the development of “sustainable” or “green” campuses,
and the issuing of action statements in response to climate change, are examples of how to showcase a sustainable

society.

By serving as test models for society at large, universities help foster in their students the attitudes and skills necessary
to achieve a sustainable society in the future. Thus the sustainable campus can serve as both an experiment in progress
and an ideal tool for educating future generations.
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Each of the universities participating in the G8 University Summit plays a prominent role in its part of the world.
Models developed by these universities, reflecting each region’ s economic, social and cultural conditions, together can
provide the components for a global model that incorporates regional diversity.

II. Our Commitments.

Based on the points we have jointly affirmed above, we, the Presidents of the universities attending the G8 University

Summit, declare the following commitments:

a Inrecognition of the need for scientific knowledge to inform policies and social change in the 21st century, we will
strive to fulfil our developing responsibility to be a driving force for policy, society and academia to evolve together
toward global sustainability.

b We pledge to contribute to the implementation of an action program for construction of a network of networks
(NNs) capable of addressing the broad and complex range of sustainability issues, through such activities as holding
research network conferences and developing consensus on the objectives and content of the NNs.

¢ In operating the NN as a platform for science and public policy innovation, we will make it a priority to improve
cooperation with universities and research institutes in developing nations through joint research and education
programs, and to provide support as needed.

d We will work actively to develop the necessary organizational and operational frameworks and funding for the
aforementioned purposes.

e We will work with our surrounding communities to develop social models for sustainability, with our campuses
serving as experimental venues.

f  We will call upon other universities to adopt and act upon the above commitments.

Ill. Proposal to the G8 Leaders Summit 2008.

As representatives of academic institutions engaged in research and education on sustainability, we, the Presidents of
the universities of the G8 member nations in attendance at the G8 University Summit, supported by the Presidents of
universities attending from non-G8 member nations and the United Nations University, hereby suggest that the national
leaders in attendance at the G8 Hokkaido Toyako Summit take the following actions as part of their response to climate
change and other urgent global-scale problems:

a Recognize the efforts undertaken by universities toward global sustainability, and find concrete means to support
endeavors to foster knowledge innovation and to assist the creation of a network of networks as a platform for

science and public policy innovation.

b Pursue closer partnerships with universities in developing and implementing sustainability-related policies.

o

Acquire an accurate understanding of the scientific knowledge relevant to global sustainability issues and its
application to an integrated approach to such goals as a low-carbon society, a resource-circulating society, and a
nature-harmonious society; disseminate this knowledge to the citizens of each nation; and support problem-solving
policies based in science.

d In order to effectively tackle climate change, one of the priority topics of discussion at the G8 Hokkaido Toyako
Summit, exercise the leadership necessary to prompt the international community to adopt an effective framework

and implement scientifically appropriate countermeasures.

Hokkaido University Sustainability Weeks 2010 132
Opening Symposium Oct 25-26, 2010



e Recognizing that global issues such as the rapidly worsening food and energy crises are interconnected, and that
they will be exacerbated by continued climate change, cooperate with all other nations in the prompt
implementation of policies that address these problems comprehensively in accordance with the knowledge gained
from scientific research

We, the undersigned Presidents, Rectors, Chancellors, Vice-Chancellors and representatives of universities, do hereby
recognize the key role universities must play in efforts to attain global sustainability, affirm the commitments contained

herein, and address the proposals for action to the G8 leaders and the international community.

* Stephen J. Toope, President and Vice-Chancellor, The University of British Columbia
* Indira V. Samarasekera, President and Vice-Chancellor, University of Alberta
* Xavier Michel, President, Ecole Polytechnique

* Georges Molinié, President, Université Paris-Sorbonne (Paris IV)

* Bernd Huber, President, LMU Munich

* Burkhard Rauhut, Rector, RWTH Aachen University

* Francesco Profumo, Rector, Politecnico di Torino

* Guido Chelazzi, Vice-Rector, Universita degli Studi di Firenze

* Eiji Hatta, President, Doshisha University

* Takehiko Sugiyama, President, Hitotsubashi University

* Hiroshi Saeki, President, Hokkaido University

* Yuichiro Anzai, President, Keio University

* Kazuo Oike, President, Kyoto University

* Tisato Kajiyama, President, Kyushu University

* Shin-ichi Hirano, President, Nagoya University

* Kiyokazu Washida, President, Osaka University

* Kiyofumi Kawaguchi, President, Ritsumeikan University

* Hiroshi Komiyama, President, The University of Tokyo

* Akihisa Inoue, President, Tohoku University

* Kenichi Iga, President, Tokyo Institute of Technology

* Jun-ichi Nishizawa, President, Tokyo Metropolitan University

* Katsuhiko Shirai, President, Waseda University

* Vladimir Kurilov, President, Far Eastern National University

* Mary Ritter, Pro-Rector, Imperial College London

* Peter Guthrie, Director, Centre of Engineering for Sustainable Development, The University of Cambridge
* Gene D. Block, Chancellor, University of California, Los Angeles

* Donald Filer, Director, the Office of International Affairs, Yale University

We, the undersigned Presidents, Rectors, Chancellors, Vice-Chancellors and representatives of universities, do hereby
recognize the key role universities must play in efforts to attain global sustainability, affirm the commitments contained
herein and support the proposals made by universities from G8 member nations to G8 leaders and the international
community.

* Jan Chubb, Vice-Chancellor and President, The Australian National University

* Carlos Clemente Cerri, Professor, Center of Nuclear Energy in Agriculture, University of Sdo Paulo
* Jianhua Lin Executive Vice-President and Provost, Peking University

* Weihe Xie, Vice President, Tsinghua University

* Kripa Shanker, Deputy Director, Indian Institute of Technology

* Kanpur Jang-Moo Lee, President, Seoul National University

* Thron L Rensburg, Vice-Chancellor and Principal, University of Johannesburg

* Konrad Osterwalder, Rector, United Nations University
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Sustainability Weeks 201 1

The next year’s opening symposium will be held on 24 & 25
October, 2011 at Hokkaido University.
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Hokkaido University Secretariat for Sustainability Weeks
Office of International Affairs
Kita 8, Nishi 5, Kita-ku, Sapporo, Hokkaido, 060-0808, Japan
TEL: +81-(0)11-706-2093 FAX: +81-(0)11-706-2095
office1@sustain.hokudai.ac.jp
http://www.sustain.hokudai.ac.jp
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Outline of the Sustainability Weeks 2010

1.Theme of the Sustainability Weeks Event

When we consider sustainability, we first ask whether the
civilized society we currently enjoy is sustainable. If the
answer is negative, then we must consider what measures can
be taken to achieve sustainability.

The pursuit of economic growth has also highlighted
limitations in other areas. This situation can be described using

the Ancient Greek term aporia, which means a seemingly
insoluble impasse in relation to an inquiry stemming from

premises that are plausible but at the same time inconsistent.
Its dictionary definition includes the phrase “without passage.” The road toward breaking this aporia

and creating a world of harmony for the environment, society, economy, and people can be called
the 21st centuries’ new frontier.

2.Basic Philosophies and Sustainability at Hokkaido University
Hokkaido University upholds practical learning, all-round education, a frontier spirit, and a global

perspective as its basic philosophies.

Practical learning as mentioned here includes the high ideal that the aim of education is to help
solve the problems facing humankind rather than simply being limited to serving society. All-round
education is not just about mastering specialized fields; it also involves training individuals to
recognize the social significance and value of their existence and behavior and accept the
responsibilities with which they are entrusted.

To create a sustainable society, we need to change our ways of thinking and reform our social
systems. The task of finding a path in the current aporetic situation invokes the frontier spirit as is
needed today. Many of the challenges we now face are both regional and global in that they defy
resolution by any one state or region and require global cooperation. It is essential to develop people
into next-generation leaders with an internationally minded outlook and a wide network of contacts.

o JLimE RS
__Sustainability AL

— (—

“New Frontiers”
or “"Aporia”

E X EZ

Basic Philosophies

for the 21t century © Frontier Spirit
Realizing Sustainable Society
P lobal P i

Growth of Limited Earth O Global Perspectives

Eco nomy Resources ©  All-round Education ~ Expertise on sustainability
Aporia (Greek philosophy): Insoluble impasse in an inquiry, often
ari_si|_'|g a_s a result of equally plausible yet i istent premi
(Wikipedia) ©  Ppractical Learning Problem-solving perspective
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3. Theme of the Sustainability Weeks 2010 Event

This year’s Sustainability Weeks (the fourth of its kind) highlighted humanity under its main theme
— Toward a Society Offering Quality of Life and Human Dignity for All.

Now that the limitations of our mass-consumption society have become clear, there has been
considerable discussion on the view that a sustainable society should allow its members to achieve
physical, mental, and social well-being toward a high quality of life rather than judging the
affluence of nation states or the happiness of their people from GDP figures or other quantifiable

indexes.

The health and lifestyles of individuals are affected by the structure of society and the natural
environment. Conversely, human activities have an influence on these matters. From this
perspective, in the Opening Symposium, we offered a range of programs to promote consideration
for the sustainability of human society,. This included the natural world, with a focus on health,
ecosystems, poverty, and aging societies with falling birthrates.

Sustainability Timeline
2000-2015
Millennium Development Goals (MDGs)

2005-2014 Wl;aaept-iﬁg

m
UN-Decade of Education for Sustainable Development (UN-DESD)

N A N N N AN
1

World Events
|

2005 2006 20071“20082“20093,d2o104m2011 2012 2013 2014 2015

4 44 A M
Hokkaido University Sustainability Weeks >
) I

L Center for Sustainability Science
1

Hokkaido University
Events

Sapporo Sustainability Declaration (G8 Univ. Summit)

Office of Sustainable Campus

W HOKKAIDC UNIVERSITY

3

- — 3

Theme for SW2010
} “Quality of Life for One and All”

Societal

W HOKEAIDC UNIVERSITY

4

We sincerely hope that the annual Sustainability Weeks event will continue to generate new ideas,
new directions, and new connections from various angles through discussions involving researchers,
students, and the general public so that we can pass a better global environment and an improved

society on to future generations.

Takeo Hondoh

Chairperson of the Committee for Sustainability Weeks 2010
Executive and Vice-President of Hokkaido University

Hokkaido University Sustainability Weeks 2010
Opening Symposium Oct 25-26, 2010
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Plan of the lecture

* General remarks on sustainability

« Introduction of Dalhousie University
+ Our Office of Sustainability

« Our innovative degree program

*Environment, Sustainability and Society
« Time for questions

Understanding is critical to sustainability:

« Scientists must reveal the principles of the natural
systems.

« Scientific modelers must improve their models.

» Economists and sociologists must reveal the human
factors and how they interact.

« Politicians must understand basic principles to pass
informed legislation.

* Energy use per person must go down, so every
individual must have improved understanding.

Universities play a critical role.

3
But universities have actually been blamed for the
sustainability issues we face:
If universities don't adapt to prepare our leaders to face the
sustainability challenges who will?
The segregated nature of academic study at universities poses barriers
to innovative interdisciplinary programs and research
At Dalhousie University, we are acting on two fronts:
+ Office of Sustainability to improve our own actions.
* Program of study: Major in ESS (Environment, Sustainability and
Society).
- MR s
5
Dalhousie facts:
* 11 Faculties: Arts & Social Sciences, Architecture & Planning,
Computer Science, Dentistry, Engineering, Graduate Studies, Health
Professions, Law, Management, Medicine, Science
13,000 Undergraduate + 4,000 Graduate Students
* More than 1,000 faculty members.
« Student:faculty ratio of 15 is lowest in Canada.
« Annual research funding: $140 million.
* Among the top 5 Marine Science clusters in the world.
College of Sustainability PR -
7
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A sustainable world: What we need to understand
Complex interacting systems

* Human systems
» World economy
» World politics
* Energy generation and usage
* Global food
« Natural systems
» Ocean and atmosphere: and their interface
* Marine biodiversity
« Terrestrial biodiversity

Complex systems cannot be controlled, but they
can be understood !!!

PO .
2
Universities have a vital role to play in meeting the
millennium development goal of environmental
sustainability: ]
Whatever field our graduates work in they will require
an understanding of complex sustainability issues
Universities must develop the research capacity to
generate the new knowledge and understanding
necessary to address complex social and technical
problems and help society meet the goal of
environmental sustainability
) WO &
4
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History — Office of Sustainability

+ Office established in January of
2008 with the Director of
Sustainability.

+ Reports to the Vice-President
of Finance and Administration.

+ DSU Sustainability Office and
Dalhousie College of
Sustainability also established
in 2008.




Office Pillars of Action Sustainability at Dalhousie - Background

+ More than 140 academics addressing environment and
sustainability across nine Faculties

’7 +  Environmental academic programs in six Faculties

+  Outreach activities such as the Cities and Environment
Unit and Ocean Tracking Network

‘ +  Office of Sustainability in place

+Many years of student activism on sustainability
Measurement & Monitoring

President’s Advisory Council on Sustainability - 2008

DALISOUSIY DALISOUSI
UNIVERAITY UNIVERGITY

10

9 10

The drivers and process for change The outcome of the workshops was consensus:

+ Auniversity strategic focus on sustainability Thatin this century an understanding of

sustainability will be critical for every person in

+ Asense we could accomplish more through broader a leadership role in society.

collaboration

Thatwe should provide an understanding of
sustainability to all our graduates and
develop the capacity to generate new
knowledge and understanding necessary to
help society meet the goal of environmental
sustainability

+ Support from the President

+Astrong push from Provost to start with an
undergraduate program

+ A steering committee of faculty and students was
convened in 2007 and through broad consultation and o
workshops developed a concept for a new academic The College of Sustainability was the next
program and administrative structure: step

PRI College of Sustainability PRy 12

1" 12

The Environment, Sustainability & Society Major
The College of Sustainability Approach

+  lIssues relating to environment and
sustainability are complex and
diverse, requiring new ways of
problem-solving

+  Draws on virtually every academic
discipline

+ Energetic, problem-based classes
and a team-teaching approach

+ Challenges such as economic
globalization, climate change, energy,
water, human population, food
and urbanization all need new
knowledge, leadership and ideas.

+ Astrong hands-on community component,
offering experiential learning, with
opportunities to tackle real-world
sustainability issues

. . . ™ . + Available as a double major with any
Decisions need to be made from many perspectives: social, political; business, disciplinary undergraduate area of study in

scientific, and technological; design and culture. five Faculties and degrees
+ (BA, BSc, BCD, BCSc, Binf, BMgmt)

College of Sustainability PRRYY 1 College of Sustainability PRV 14

13 14

The Environment, Sustainability & Society Major e L..

Large-scale interdisciplinary, team-taught lecture classes
supported by small tutorials in first and second year - issue and

problem focus

isciplinary methods, ial learning and .2 wl?
engagement classes in third and fourth years
Capstone class in final year - interdisciplinary student teams work w— -
with community groups on real-world issues and problems
Strong links to community groups and issues, in collaboration with -3 ]
graduate students n
Sustainability lecture and seminar series on Thursday nights, - e
building public knowledge and interest
Core electives list includes 100 classes from 5 faculties -4 4

College of Sustainability College of Sustainability PRy 6
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"You have three professors, all on stage teaching
about sustainability, but from their perspectives... you
can have a historian, a biologist, and an architect...
and it's super interesting and engaging as a student to
be able to see what's going on on stage, how they're
discussing these issues, and an amazing leaming
experience.”

Camila Das Gupta, ESS student

College of Sustainability PRRIRWY

17

The Green Guide: Living Sustainably at Dalhousie

+ Prepared by students and
interns with the College

A major internal outreach

project

3rd edition, 4000+ copies

distributed

+ On-line edition launched

GREEN
GUIDE

+ An adaptation for a
university in Kenya is in
preparation

DALISOUSIY

College of Sustainability IRREATY 19

19

Environment, Sustainability and Society Program -
impacts at Dalhousie

+ The new College demonstrates a
university can change to offer
interdisciplinary education in
sustainability

It has already prompted two other
interdisciplinary program initiatives in
health professions and design

College of Sustainabifity PRRERNY 2

21

Environment, Sustainability & Society - recognition

+ College of Sustainability and ESS Major
recognized as a “Best Practice” in
Education for Sustainable Development by
UNESCO; only North American project
invited to ESD projects exhibition in Bonn,
March 2009

+ CoS & ESS were among 16 finalists in the
“Sustainability” theme of the World
Innovation Summit for Education Awards,
sponsored by the Qatar Foundation,
October 2009

«+  Steven Mannell presented the podcast
“Making Change Happen: University
leadership for a sustainable future” in the
series ‘Intellectual Muscle: University
Dialogues for the 2010 Olympic Games”

College of Sustainability RRSWY »

23

Hokkaido University Sustainability Weeks 2010
Opening Symposium Oct 25-26, 2010

18

Key drivers of the project

+ Institutional and Administrative Support

Grassroots Support

Detailed Background Research
«  AUniversity-wide Planning Process
+  Open Communication with Stakeholders

+ Working Within Existing Structures and Capacities

College of Sustainability Tk

18
Environment, Sustainability & Society - 2009/10
+ 2009 Anticipated enroliments:
September 2009: 100-150 incoming 1st year students
. 2014: 1000 students total in the ESS program
2009 Actual enrollments:
+ March 23: 67 returning students enrolled in SUST 1000 in first 12 hours
+ June 25: 80 incoming students enrolled in SUST 1000 in first 12 hours
+  September 15: 301 students in SUST 1000 and 220 in SUST 1001
64% of students said the ESS major was influential in their decision to come to Dal;
43% said it was a major or primary factor;
19.5% said they would not have chosen Dal if the ESS major was not available
2010 enrolments at maximum classroom space
College of Sustainabifity I 2

+ By 2020, we envisage virtually every undergraduate

Environment, Sustainability
and Society - the future

student at Dalhousie University will be enrolled in the
Environment, Sustainability and Society program

+ This program model may be transferable to other

institutions and offers a way for universities to
prepare students for the sustainability challenges
they will face

DALHOUSIE
&/ UNIVERSITY

22
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“Projected global surface warming at the end of the
21st century is scenario-dependent. Projected
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Direction and magnitude of change of selected health impacts of climate change
[Source: IPCC AR4 WG-I, 2007]
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Global Disease Burden

“24% of global disease burdens and 23% of all deaths
can be attributed to environmental factors. Of the 102
major diseases --- environmental risk factors contributed
to disease burdens in 85 categories”
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Spread of Vector Borne
Diseases

« Warmer temperatures and
disturbed rain patterns
could alter the distribution
of important disease
vectors

« Combined with altered
rainfall patterns, hotter
conditions may increase
the spread of disease,
such as malaria, dengue,
and chikungunya, to new
areas

17
Sea Surface Temperature Rise
Enhances Cholera Outbreaks
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Sea Level Rise
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Relationship between temperature and ground-level ozone

23

23

More Water Borne Diseases

* In 2005, diarrhoeal
diseases
accounted for
20.1% of deaths in
children less than
five years

18

Sea Level Rise Risks in
South East Asia

i » IPCC, 2007:

r o “Coastal areas,
especially the
heavily-populated
mega deltas regions
in South, East and
South East Asia, will
be at greatest risk
due to increased
flooding from the sea
and, in some mega
deltas, flooding from
the rivers”

0 123 5 B 12 20 3B\ 60 BO
Height Above Sea Level (m)
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Air Pollution

+ Health impacts of air pollution increased in Summer or
high temperature season.

» Ozone levels are higher with increased temperature
— Evidences showing the association between ozone

and excess mortality

+ Global warming affects forest fires

— Increased hospital visits due to respiratory illnesses
(Malaysia)

— Increased ER visits due to asthma, bronchitis, chest
pain (Florida)

Desertification increased Dusts and Sandstorms

22

Climate Change Will Affect
Flora and Fauna

o S

24
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Epidemiology. 2001 Nov;12(6):643-8.

Is Air Polhution a Risk Factor for Low Birth Weight
in Seoul!
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Effects of inorganic lead

« Different between
children and adults

« Children can have
developmental toxicity
at lead exposure levels
which are safe or
subclinical in adults.

35

Phthalate

» General chemical structure of phthalates.
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Phthalate and I1Q
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PERSPECTIVES
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Progressively lower population
levels of lead in blood...
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Susceptibility of Children
« Different and unique exposures
» Dynamic developmental physiology
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The Elderly

Population Projections in Korea

T

1
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(hges9 ool
g
+ N —
o

(Age 15 )neenlpy

.\ialal population 3,812 4,814 4,934

_podcion” 2372 3,453 3,598

“Elderl =

W 146 437 707 1,181 1,616

Susceptibility of Elderly

Changes in physiologic, biochemical, immune,
and homeostatic parameters
Diminished functional reserve

Decreased xenobiotic metabolism, increased
production of toxic metabolites, less successful
chromosome repair

» Long exposure period to toxin and increasing life
span

45
Exposure to volatile organic compounds
and loss of pulmonary function in the
eldarly
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Rapid transition from aging to aged society
(Korea)

% Aged society (2018)
[
12
Aging society
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Preexisting Medical Conditions
or Diseases

48




Cohort of pregnant
‘women in second/third
trimesters who were
encouraged to
participate

y

Screening of mothers

Cohort (2) — maternity clinic in Sapporo

Follow-up survey of 514 pregnant women and their children for
and allergies

Detailed follow-up on neural
and  newborns  for development and measurement
endocrine  function of cognitive functions and
(TSH,T3,T4) behavior (e.g., Bayley test)

I""Eeas“fl"ff" o ""3: Follow-up for onset of infectious
18E and lgA In materna D | ecaces and alrgis
blood and cord blood

[ Elucidation of individual susceptibilty factors

Elucidation of impacts on
developmental/behavioral
disorders during childhood

\ 4

Elucidation of susceptibility factors regarding polymorphism of the
Ah receptor and enzymes metabolizing dioxins and other chemicals,
and neurotransmitter receptors (e.g., DRD2 and DRD4)

After birth

Fetal stage

25

Effects of PCBs/Dioxins on
Intrauterine Growth and
Postnatal Development

27

Multiple linear regressions for birth weight in relation to PCDDs/PCDFs
and DL-PCBs by infant gender

Male Female
log,, scale Beta®  (95%CD Beta®  (95%CD)

Total (pe/g lipid)

Total PCDDs -125.7 (-4023-150.8) -19.3 (-294.0 - 255.5)

Total PCDF's 2376 (-5952-1199) 7 -304.9 (-620.6-10.7)

Total PCDDs/PCDFs -136.6 (4183 145.1) 287 (-307.5-250.1)

Total non- ortho PCBs
Total mono- ortho PCBs -138.6 (-372.7-95.4)
Total DL-PCBs -138.7 (-373.1-95.7)
Total PCDDS/PCDFs and DL-PCBs __ -148.5 (-391.1 - 94.1)
WHO-2006  (TEQ pg/g lipid)

-90.7 (-350.4 - 169.0) -122.4 (-347.9-103.2)
-104.3 (-308.7 - 100.1)
-105.3 (-309.9 - 99.3)

-106.8 (-317.6 - 103.9]

Total PCDD TEQ (-607.4--55.5) * 1263 (-384.5-1319)
Total PCDF TEQ (-561.5-21.9) 2417 (-491.7-8.4)

Total PCDD/PCDF TEQ 387 (628.2- -49.1)*  -173.9 (-437.6-89.8)
Total non- ortho PCB TEQ Q0 (-306.1 -91.5) -114.8 (-289.4-59.8)

Total mono- ortho PCB TEQ -138.6 (-372.7-95.4) -104.3 (-308.7 - 100.1)

Total DL-PCB TEQ (-315.1-91.0) -117.5 (-295.6- 60.5)
Total TEQ S61.7-17.3) *  -144.2 (:386.7-98.4)
“ Beta cocfficients represent the change in birth weight (g) for a 10-fold increase in the dioxin level.

p<0.05

Significant relations were observed only for boys, indicating a greater weight loss range for boys
than for girls.

Konishi et al., Environ Res (2009) |
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Infant neurobehavioral development
.l |
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Exposure assessment

* The world’s first individual isomeric-level
measurement of PCBs and dioxins

. 7 PCDDs, 10 PCDFs

. 4 non-ortho Co-PCBs

. 8 mono-ortho Co-PCBs

. 2 di-ortho PCBs

. Total and TEQ values also calculated

Additionally, 68 PCBs were measured in 64 of the
subjects for comparison of concentrations with those
of other countries.

26

4,500 4,500
w 4000 4,000
%ﬂ 3,500 3,500
g 3,000 3,000
£ 2,500 2,500
2,000 2,000
1,500 < 1,500
1.0 L5 2.0 2.5 1.0 L5 2.0 2.5
Log,,-transformed total PCDFs Log,,-transformed total PCDFs
r=-0.241 r=-0.04
P<0.03 P=0.65
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Evaluation of infant development

* Infant neurodevelopment was evaluated on
mental and motor scales using a Japanese
translation version of the Bayley Scale of Infant
Development (BSID-II). BSID-Il is an infant
development test standardized in the United
States and used widely in clinical and research
settings (Bayley, 1993). It is an effective
method of assessing the development of
healthy young children.

30

Association between the isomer level of PCBs and dioxins in pregnant

women’s blood and MDI/PDI scores of their six-month-old infants (1)

PCDD
23,7.8TCDD 0150  -1714 0.089 0105 -1235 0219
0.067 0771 0442 0036 -0423 0673
0035 0394 0.694 0124 -1462 0.146
0.023 0259 0.796 0045 0520 0.604
0.002 0.026 0.979 0180 2284 0.024 *
0219 2395 0018 * 0240 2749 0,007 **
ocpp 0173 -1864 0.065 0172 1927 0,056
0050  -0584 0.560 0178 2175 0031 *
0.014 0.158 0.875 019 2412 0017 *
0.022 0252 0.801 0046 0544 0588
0107 -1199 0233 0137 1615 0.109
009  -L117 0.266 0167 -1.990 0.049 *
0.026 0302 0763 0167 2012 0046 *
ND ND ND ND ND ND
0042 0482 0.631 0064 0763 0.447
1,2,3.4,7.8,9-HpCDF ND ND ND ND ND ND
OCDF 0057 0656 0513 0032 0390 0.697

Adjusted for gestational age, smoking during pregnancy and blood sampling

32



Effects on immunity and allergies

* IgE levels in newborn infants

* Risks of developing postnatal infections
and allergies

(Washino et al., Miyashita et al.)

33
Adjusted OR between otitis media and dioxin levels
Total Male Female
OR P OR P OR P
Total (pg/g lipid)
Total PCDD 1.01  <0.05 1.02 N.S. 1.01 N.S.
Total PCDF 1.81  <0.01 2.42 <0.01 1.51 N.S.
Total PCDD/PCDF 1.01  <0.05 1.02 N.S. 1.01 N.S.
Total non-ortho PCBs 1.07 NS. 112 <0.05 1.04 N.S.
Total mono-ortho PCBs 1.00 N.S. 1.00 N.S. 1.00 N.S.
Total coplanar PCB 1.00 N.S. 1.00 N.S. 1.00 N.S.
Total dioxins 1.00 NS. 1.00 N.S. 1.00 N.S.
WHO-05 (TEQ pg/g lipid)
Total PCDD TEQ 1.04 NS. 1.16 N.S. 1.01 N.S.
Total PCDF TEQ 136 <0.05 1.56 <0.05 1.30 N.S.
Total PCDD/PCDF TEQ 1.05 N.S. 112 <0.05 1.02 N.S.
Total non-ortho PCB TEQ 1.05 NS. 112 NS 1.00 N.S.
Total mono-ortho PCBTEQ  1.14 N.S. 6.03 NS 0.24 N.S.
Total coplanar PCB TEQ 1.04 NS 111 N.S. 0.99 N.S.
Total dioxin-TEQ 1.03 NS, 1.07 <0.05 1.01 N.S.
Adjusted for maternal educational level, parity, infant gender, breast-feeding duration,
environmental tobacco exposure, day care attendance and blood sampling period
Total: OR for each 10 increase in dioxin concentration *p < 0.05, **p < 0.01
35

Genetic susceptibility factors

(What types of women are at high risk?)

Effects of maternal passive smoking on
babies in the fetal stage

37

Infant birth size in the maternal smoking group (mean length)
by maternal genetic polymorphism in PAH metabolism

(M) g oL Ak

‘women +
' total  CYPIA1 AhR  GSTM1 GSTM1 YP1A1

- 5}

-14 t =}

*
-18
-18 t

Adjusted by mother’s age, height/weight before pregnancy, amount of alcohol intake
during pregnancy, birth history, gender of the newborn, gestational age and
household income *p<0.05,* * p<0.01 (Sasaki et al., 2005)
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Maternal dioxin isomer levels and cord serum IgE in male infants
(regression coefficients)

Crude P Adjusted P
Total
Total PCDD 0.032 N.S. -0.061 N.S.
Total PCDF -0.630 N.S. -1.097 <0.05
Total PCDD/PCDF 0.012 N.S. -0.088 N.S.
Total non-ortho PCBs -0.201 N.S. -0.587 N.S.
Total mono-ortho PCBs -0.252 N.S. -0.482 N.S.
Total coplanar PCB -0.253 N.S. -0.484 N.S.
Total dioxins -0.246 N.S. -0.521 N.S.
'WHO-2005
Total PCDD TEQ -0.630 <0.1 -1.008 <0.05
Total PCDF TEQ -0.689 <o0.1 -1.229 <0.01
Total PCDD/PCDF TEQ -0.681 <o0.1 -1.144 <0.05
Total non-ortho PCB TEQ -0.234  NS. -0.498 <0.1
Total mono-ortho PCB TEQ -0.252 N.S. -0.482 N.S.
Total coplanar PCB TEQ -0.242 N.S. -0.514 <o0.1
Total TEQ -0.535 N.S. -1.011 <0.05

Adjusted for mother’s age, maternal allergy history, paternal allergy history, smoking during pregnancy, parity, gestational age,
frequency of marine fish consumption, distance of highway to home and blood sampling period +p < 0.1, *p < 0.05, ***p < 0.01.

‘Washino, Dioxin (2007)
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Comparison of exposure levels with those
in other countries

The levels of exposure to dioxins in TEQ were lower than those in the
Netherlands and Germany.

In a previous study conducted by Longnecker et al., PCB 153 levels
were compared to data from 10 other research projects. However,
data from Japan were not included. In order to compare Sapporo’s
PCB 153 levels to those of previous study data from other countries,
64 subjects out of 134 were considered. The PCB 153 levels in
Sapporo were found to be lower than those in Germany, the
Netherlands and North Carolina in the United States.

The PCB 153 exposure levels of pregnant women in Sapporo were
found to be almost the same as those in New York and
Massachusetts, U.S.A.

36

Infant birth size in the maternal smoking group (mean weight)
by maternal genetic polymeorphism in PAH metabolism

CYPIAL AhR

total

(@) g LI
' CYP1A1 AhR  GSTM1 GSTM1 YP1A1
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*x

Adjusted for mother’s age, height/weight before pregnancy, amount of alcohol intake
during pregnancy and birth history, gender of the newborn, gestational age and
household income *p<0.05,* * p<0.01 (Sasaki et al., 2005)
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From Barker’s hypothesis to DOHaD

* Wholly different viewpoint: Fetal Origins Hypothesis

Diseases such as circulatory conditions and diabetes
mellitus type 2 are related to malnutrition in the fetal
stage. The fetus adapts itself to an environment with a
limited nutritional supply, resulting in a thrifty
phenotype. Those with this kind of phenotype who grow
up in an affluent environment (involving overnutrition)
after birth develop obesity and chronic diseases in
adulthood (Barker et al., The Lancet, 1993).

* This hypothesis moves further into the developmental
origins of health and disease (DOHaD) concept.

40
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Recent Increase of Newborn under
2.500 g In Japan

Japan Large-scale Cohort Study on
usa Working People

England

Germany

Nihon Keizai Shimbun “Miki Obara Keizaikyousitsu” (2010) ‘

41 42

Outline of the Hokkaido occupational Occupational stress (JCQ, ERI) and insomnia
cohort study (Utsugi et al., Sleep 2005)
2003 (bgseline OR
Z‘:Jrevsnohnaire, 2004 - 2009 (outcome follow-up survey) 14040
health checkup, Results of health checkup, disease
hsCRP, baPWV, b P anm
helicobacter history, questionnaire 12040 1145
pylori infection S
Ve 1040
Clarification of risks B.aoz=="
and mechanisms in Ll = Low
. work environments o 580
The follow-up survey involved a total of and social/economic Ll T e 454000 Whladium
from three local governments and factors on stress, &0 = Wiigh
one freight company. i, LaEn
atherosclerosis and 100 +-y .
[ survey tems: metabolic syndrome
i i academic .00
marital status, housemates, etc.
®Work environment: job category, job class, work A large number of findings have been BOOyMAER)  JOO{Women] EREManl  EREWasnEs)
hours, holidays reported, including the relationship
®0ccupational stress (demand-control model, between occupational stress and
i",&::;?:;:;&??:l’:ﬁa (Athenes Insomnia Scale), Insomnia, ‘he::'sf\:ls :;l;"ts:;“"'a on th? Adjusted for age, education, occupation, exercise, smoking, drinking, working hours and shift work
depression (CES-D), etc. between helicobacter pylori infection and *p<0.05 (vs. low), ** p < 0.01 (vs. low), *** p < 0.001 (vs. low)
® Lifestyle habits: smoking, drinking, exercise, etc. || atherosclerosis.
Duration of da”y VDT work and insomnia Daily sleep duration and diabetes mellitus occurrence
(Yoshioka, et. al., Am. J. Ind. Med. 2008) (kita et al., in progress)
OR
2010 L. LIs Lol Without family history With family history
1.0 [
1.50 a0
" <2 hours
L s
1.00 34 hours -
W46 hours a
050
W hours< ™
L) i N
. T &M
Daration of daily VDT work (hours'day) -~
I L TR ¥ =T T R
Adjusted for gender, age, education, wearing of glasses, drinking, exercise, BMI, days off, 5 . . 3 3
working hours and occupational stress Adjusted for age, gender, BMI, smoking, drinking, working hours, occupational stress, education and
shift work
*p <0.05 (vs. < 2 hours) *p < 0.05, ** p<0.01, *** p < 0.001

45 46

Setting: 6 regions of Japan
i ¥

Nationwide Epidemiological
Study on Sick House Syndrome

47
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Chemical concentration differences
between Sapporo and other regions

(1]
& Soppoin

_ i
. e
o i 0 . o
i ' i ) - H =
&

1
/ Ji’j,f:; g f o rpresent e

median + 75%
Reiko Kishi, Building Maintenance ‘

values
Educational Center report (in Japanese),
March 2008

P-values were calculated using the Mann-Whitney U test. **P <0001
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Associations between atopic dermatitis
and phosphate levels

Floor Multi-surface
OR (95% Cl)  P-value OR(95%Cl)  P-value

TBP 1.84(1.06-3.18) 0.030  1.03(0.43-2.48) 0.954
TCiPP 2.27(1.29-3.98) 0004  1.13(0.60-2.14) 0.695
TCEP 1.89(1.01-3.52) 0045  1.15(0.68-1.94) 0.603
TEHP 2.25(1.11-4.56) 0025  1.39(0.61-3.15) 0.433
TBEP 1.26(0.75-2.12) 0382  0.85(0.45-1.60) 0.611
TDCPP 1.92(1.28-2.89) 0.002  1.26(0.67-2.38)  0.467
TPhP 171(0.88-3.32) 0.114 1.08(0.59-1.96) 0.805
DEHP 1.82(0.86-3.83) 0.117  1.62(0.83-3.15 0.156

Each variable was introduced separately in the logistic regression model and adjusted for gender and age strata.
0dd ratios were calculated using log,,-transformed variables.

51

Worldwide Birth Cohorts

Lo 9

- Hokkaido Cohort Study (2001 ~): 20,000 participants
+ Tohoku Cohort Study (2001~ 1,300) participants

Japan Environment & Children’s Study (to be launched in 2011 with 100,000 participants)

53

Fie-:3 © Framework and characteristics of the Hokkaido unit

1. Four universities collaborate to
e = cover the Hokkaido region,

Pop.: 350,000 __r!'-:__-, o= which accounts for 20% of the

Area: 748 k2 | national land area (a -
- (core city) ¢ cooperative structure as a unit is
Fs, created).

Pop.: 1.9 million
Area: 1.121 km?
(large city)

%" 2. Based on previous experience,
in the large city of Sapporo,
samples are taken from across
the city to ensure freedom from
hospital selection bias.

3. The same study design is used in
Asahikawa (a core city).

r C itami and 4 neighboring
N i P
T \_\l Pop.: 160,000 4. Inthe eastern Hokk?ldo/Kltaml
)0 Area: 5,200 km? area, where the major
. (an area of agriculture, industries are agriculture,
B forestry and fisheries) forestry and fisheries, one city

and four towns are involved in
2 the study.

55

35

Fungus and mite concentration differences
between Sapporo and other regions

1000 (4]

% ﬁ | Sapporo
M Other regions.
160 “
r Bars represent the
median + 75%
1 values
! 1] [ [
-4}

97

Reiko Kishi, Building Maintenance
Educational Center report (in Japanese),
March 2008

Pealg iss duwt
s

P-values were calculated using the Mann-Whitney U test.5*P < 0.001

50
lll. Overview of the Japan
Environment & Children’s Study
(Ministry of the Environment)
52

the Japan Environment & Children’s
Study (Ministry of the Environment)

- Regional unit center name

Hokkaido

Mi
Regional unit centers iyagi

at 15 locations across Fukushima

the country Chiba

2
3
4
5 Kanagawa

6  Koshin

7 Toyama

8  Aichi

9  Kyoto

10 Osaka

11 Hyogo

12 Tottori

13 Kochi

14 Fukuoka

15  Southern Kyushu/Okinawa

54

Establishment of the Hokkaido University Center
for Environmental and Health Sciences
(a joint-use facility for education and research)

* Established on April 1, 2010
* The focus of the center is not on receiving large research grants.

* Research and education related to the environment and health
cannot be covered fully by the medical field alone. An approach
based on interdisciplinary integrated cooperation is essential.

* Itisimportant for the 21st century environment and health
research that education should work to empower people (those
involved) and lead to a reform of social systems.

* Research and education should have a philosophy of further
development to meet the needs of society and the times (with

universities playing an important role).
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Multiple linear regressions for birth weight in relation to PCDDs/PCDFs
and DL-PCBs by infant's gender

Male Female

log, scale Beta * (95%CI1) Beta * (95%CI)
Total> (pe/g lipid)
Total PCDDs 150.8) 19.3 (2940
Total PCDFs - 119.9) -304.9 (620,
Total PCDDs/PCDFs - 145.1) -28.7
Total non-ortho PCBs - 169.0) -122.4 (3479- 103.2)
Total mono-ortho PCBs 95.4) -10 308.7- 100.1)
Total DL-PCBs 38. - 95.7) 41053 (-309.9- 99.3)
Total PCDDs/PCDFs and DL-PCBs __ -148.5 (:391.1-94.1) -106.8 (:317.6 - 103.9)
WHO-2006> (TEQ pg/g lipid)
Total PCDDs TEQ 1263 (-384.5
Total PCDFs TEQ 2417 (-
Total PCDDs/PCDFs TEQ -173.9 (-437. .
Total non-ortho PCBs TEQ 1148 (-289 9.8)
Total mono-ortho PCBs TEQ 100.1)
Total DL-PCBs TEQ - 60.5)

Total TEQ -144.2 (-386.7- 98.4)

BRIZBWTOAHELEE, BROANLXRIVEEDRMENKE
BFETHI-.

‘ Konishi et al., Environ Res (2009) |
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FELONBETRIRE

31

41

Exposure assessment

The world’s first individual isomeric-level
measurement of PCBs and dioxins

7 PCDDs, 10 PCDFs

4 non-ortho Co-PCBs

8 mono-ortho Co-PCBs

2 di-ortho PCBs

Total and TEQ values also calculated
Additionally, 68 PCBs were measured in 64 of the

subjects for comparison of concentrations with those
of other countries.

26

Birth weight (g)

Boys BIR Girls &R
4,500 4,500
5
4,000 Yo 2000 L oes
3,500 5 SR 3,500 a"" =
(12
3,000 . ',., X B 3,000 &
2,500 i 2,500 e,
2,000 2,000 . :
1,500 s 1,500
1.0 15 20 25 1.0 15 20 25
Log10 Transformed Total PCDFs Log10 Transformed Total PCDFs
r=-0.241 r=-0.04
P<0.03 P=0.65

28

FE R

o JROMRIEEIMIT AV —FLLh =R
Z — %20 (BSID-11) % A AFBICRRLTEHA
L, B Em, EEh R Em AL 7,

» BSID-11i%, 7AV L CRE#ELSh, BRSO
FRHEIRTIEKBERAIN TV O RERE
(Bayley, 1993), f&% ROR BRI EZHIET
DITITERRE
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B D FYREF D M % 1 PCBs and Dioxins E K EE L

Roem AREOFEMESFERDTLOBEFRD

MDI PDI
i | i B ’
<PCDD>
2,3,7.8-TCDD -0.150 -1.714 0.089 -0.105 -1.235 0.219
-1 0.067 0.771 0.442 -0.036 -0.423 0.673

-0.035 -0.394 0.694 -0.124 -1.462 0.146
0.023 0.259 0.796 -0.045 -0.520 0.604
0.002 0.026 0.979 -0.189 -2.284 0.024 *
-0.219 -2.395 0.018 * -0.240 -2.749 0.007 **
-0.173 -1.864 0.065 -0.172 -1.927 0.056

<PCDF>
-0.050 -0.584 0.560 -0.178 -2.175 0.031 *
0.014 0.158 0.875 -0.196 -2.412 0.017 *
0.022 0.252 0.801 -0.046 -0.544 0.588
-0.107 -1.199 0.233 -0.137 -1.615 0.109
-0.099 -1117 0.266 -0.167 -1.990 0.049 *
0.026 0.302 0.763 -0.167 -2.012 0.046 *
ND ND ND ND ND ND
-0.042 -0.482 0.631 -0.064 -0.763 0.447
ND ND ND ND ND ND
-0.057 -0.656 0.513 -0.032 -0.390 0.697

Adjusted for gestational age, smoking during pregnancy, and blood sampling

time. * p<0.05; ** p<0.01
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ﬂa)dioxm /‘.’u‘t" & levels & %/ Dcord serum ISE
JF1F# Regression coeff:c:ents)
Crude P Adjusted P
Total
ﬁ, r- 7 l/ ) [/#——/\ 0) A / El Total PCDD 0032 NS. 0.061 NS.
Total PCDF 0630 NS. 1097 <0.05
Total PCDD/PCDF 0012  NS. 0088 NS.
Total Non-ortho PCBs -0.201 NS. -0.587 N.S.
Total Mono-ortho PCBs 0252 NS. 0482 NS.
Total Coplanar PCB -0.253 N.S. -0.484 N.S.
%ﬁ- EE =1 gE LRJLE Total Dioxins -0.246  N.S. 0521 NS.
o . I WH0-2005 s )} <
. —_— Total PCDD TEQ -0.630 0. -1.008 0.05
ERRRERB. TLLT—DYRY Total PCDF TEQ 0689 <01 1229 <001
Total PCDD/PCDF TEQ -0.681 <04 -1.144 <0.05
Total Non-ortho PCBs TEQ -0.234 N.S. -0.498 <04
(Washino et al., 2007 Total Mono-ortho PCBSTEQ ~ -0.252  N.S. 0482 NS.
. . . Total Coplanar PCB TEQ -0.242 N.S. -0.514 <0.1
Miyashita et al., submitted) Total TEQ 0535 NS. 1011 <0.05
Adjusted for mother's age, matermal alergie hstoy,pateral alerge Hstoy, smokIng during prognancy, party, gestational age,
frequency of deep sea fish consumption, distance of highway to home and blood sampling period. +p<0.1, *p<0.05,
***p<0.01.

33 34
Adjusted OR between Otitis media and dioxin levels
Total Male Female =, == ~3;; L
OR P oR_ P OR P E%%@O)H&Eﬁ/}i &@ttiﬁ
<Total> (pg/g lipid)
Total PCDD 1.01 <0.05 1.02 NsS. 1.01 N.S.
Total PCDF 181 <0.01 242 <o0.01 151 N.S. S =
Total PCDD,/PCDF 101 <005 102 NS. 101 NS. - 84 71:* DUROLRIVETEQTHE T HE. AT F PRV
Total Non-ortho PCBs 1.07 NS. 112 <005 1.04 N.S. [ZHERZEEMNST=,
Total Mono-ortho PCBs 1.00 N.S. 1.00 N.S. 1.00 N.S.
Total Coplanar PCB 1.00 N.S. 1.00 N.S. 1.00 N.S.
TdDh 100 NS 100 Ne. 1m0 Ns - Longneckerd>® XA TIZ. PCB153M ML 10D TLLE
Total PCDD-TEQ 104 NS. 116 NS. 101 NS. ?L'CL\_{a)b(, BADT—REIEFNA TGN, ECTBED
Total PCDF-TEQ 136 <005 156 <005 130  NS. HENET—REOEBROT-HIC, HRE13482F644ITDNT
TowlNonortno PCBSTEQ 105 NS 112 NS 100 NS PCBISIDBEERELILCD, KA, 4525, FAH-
otal Non-ortho PCBs-! X .S. . .S. . .S. =
Total Mono-ortho PCBs-TEQ 1.14 N.S. 6.03 NS. 0.24 N.S. / Xﬁ A 74-)-‘,: U %f&[.\ﬁﬁ'c%
Total Coplanar PCB-TEQ 1.04 N.S. 111 NS. 0.99 N.S.
Total Dioxin-TEQ 1.03 N.S. 1.07 _ <0.05 1.01 N.S.
. 1 —— —
Adjusted for maternal educational level, parity, infant gender, breast-feeding duration, *L'!‘E;‘U);&yﬂia)ﬂ;ﬁdi lj: 7} )7:‘ =a—3 7‘ 7#9‘-1
tobacco exp: , day care and blood ing period ¥ Jd‘N tf_b‘f_‘:‘ l=.| Ll/’\)LT_OT_ °
<Total> OR; Per each 10 i in dioxins i *p<0.05; **p<0.01
Miyashita et al., (submitted)
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EIEROWEREH (FHEE)

= o g BOPAHs (LB EMBETF SRR
é{ﬂmﬁziﬁﬁi ® CYPIAT AhR
& Rk CYP1A1 AhR GSTM‘GS?MI YP1A1

(EDESIBEAMNINAYRY-
FI—Tm?)

RIRHAICH 1T H B DRLEA
ZEEMEIC LD RADEEID
MEERBL

EROEE, SR FRAAE, HIRPHES, HERE, HERMR, EiE%
HHIRA THRE * p<0.05 * * p<0.01 (Sasaki et al, 2005)
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REROHERES(FHER) Recent Increase of Newborn under 2,500g
BOPAHeRIMEIBORET SR in Japan (OECD Health Data, 2003)

CYP1A1 AhR

(em) +

0 #EiREfk CYP1A1 AhR GSTMI GSTMI YP1A1
0 I
0 — Japan
R B o T

*

8 x UsA

-1 =% England

*

-12
14 7

h e ‘* Germany

-18 t}

**

IEIRDER, SR-FRAAE, IEIRPACER, HERE, HERMR, EHER,
HHHURA THRE #p<0.05 * % p<0.01 (Sasaki et al, 2005)

2010.10.21 BARZFHE NNEXE BFEREISYH% ‘
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“Barker{®in”’ H 5" DOHaD“~

« “PRIRDRL IR HA#E R Fetal Origins Hypothesis”

B<AZRRICLE:

TAIRER B2 B R RIATS Eliﬁ“ﬁﬁﬂ@ﬁﬁé%b“ﬁﬁ oo
R L ARBAT— AR
%_Ef.;\ﬁ 3 PRAED TSE’{? %%l:’)&?ﬁf\% (Barker
etal, Lancet 1993)

- ERITPRAREDRELSFRRERGANERR

Developmental origins of health and disease (DOHaD).

41 42
Occupational stress (JCQ,ERI) and Insomnia
1b;§ mu: ;l-‘ hm%wm; (Utsugi et al., Sleep 2005)
OR
B R0 3 anm
mﬁ!vrorlln ~ 12:00 e
| smmmed s e
LEFEAHR 00 -
FLZ, FIR. B & 590 e
3 8. 13 t-3 [ 3:3(4:3:3- 8 Lo d5ases  Whdedium
?E:nf*ﬁﬂ‘ 1)5*?]_3*10) N - ARF) Y IR L = " High
5t ZXRIC DENAE HICRIFTUR 158 .
WERE YEFDAN=X 200 +-q 1
BARE LB, 50, FEELE DL .00 o
R . 48, TNET. MEHAN ZEFIRE FETDML AComerl D, PR
(BR-BREFN. BH-WHEFNGE DORE. FIRADMRIEICRIFT
AR RBRE: FIR(7 72 R IRRA), B Hb.pyrorifs & BIIREEL Adjusted for age, education, occupation, exercises, smoking, drinking, working hours and shift work.
M5 DFEK(CES-D) & R *; p< 0.05 (vs. low). **; p< 0.01(vs. low). ***; p< 0.001(vs. I
R, RO LOMELESLDHREHE 2 p< 0.05 (vs. low). **; p< 0.01(vs. low). ***; p< 0.001(vs. low).
43 44
Duration of daily VDT work and Insomnia Daily sleep duration and Diabetes mellitus Occurrence
(Yoshioka, et. al., Am J Ind Med. 2008) (Kita et al. submitted)
OR
2,04 e L} IL18 162% Withowt Family Hintry With Family Matry
1.50 s
® <2 hours
1.0 — 3.4 hours it
W46 bowars .
0.50 +—| B hours< 1
g 4 S e -
Draration of daily YVDT work | haurs'day) - =
Adjusted for sex, age, education, glasses, drinking, exercises, BMI, day-off, working hours, . = 1.,““ . -v“. . i .”I o 'v""
and job strain. Qg_l:(ed for age, sex, BMI, smoking, drinking, working hours, occupational stress, education and shift
* ; p<0.05 (vs. <2 hours) *p<0:05't*p<g‘o|V**1p<0‘00]
45 46
Setting: 6 regions in Japan
~
VD IND RIEREED
24 o)
2ERBEDEFZHE
47 48
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Chemical concentration differences
between Sapporo and other regions

(1202
= doggaei

=
Mo = Db regom
(1] Al oo S
19 1 |'
&

.
P _?P' Bars represent the
fﬁfz 4

median+75%
values
Kishi, Report for Building Maintenance
Educat\onal Center (in Japanese) March,

st gatiatisas g ml)

P-values were calculated by Mann-Whitnely U test. **P<0.001
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Associations between Atopic
dermatitis and levels of phosphate

Floor Multi-surface
OR (95%Cl)  p-value OR (95%Cl)  p-value

TBP 1.84(1.06-3.18) 0.030 1.03 (0.43-2.48) 0.954
TCiPP 2.27(1.29-3.98) 0.004 1.13(0.60-2.14) 0.695
TCEP 1.89(1.01-3.52) 0.045 1.15(0.68-1.94) 0.603
TEHP 2.25(1.11-4.56) 0.025 1.39(0.61-3.15) 0.433
TBEP 1.26 (0.75-2.12) 0.382  0.85 (0.45-1.60) 0.611
TDCPP 1.92(1.28-2.89) 0.002 1.26 (0.67-2.38) 0.467
TPhP 1.71(0.88-3.32) 0.114 1.08 (0.59-1.96) 0.805
DEHP 1.82(0.86-3.83) 0.117 1.62(0.83-3.15) 0.156

Each variable was introduced separately in the logistic regression model and adjusted for sex, age strata.
0dd ratios were calculated using log,-transformed variables.

51
Worldwide Birth Cohorts
o e o
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» Hokkaido Cohort Study (2001~): 20,000 participants
- Tohoku Cohort Study(2001~): 1,300 participants

Japan Environment & Children‘s Study 20114EH 5B (105.A)
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Fungi and mite concentration differences
between Sapporo and other regions

W Sapporo

M Other regions.
1w

Bars represent the
median+75%
_i values

Caluary Formang U md

2L

Kishi, Report for Building Maintenance
Educational Center (in Japanese.) March,
2008

P-values were calculated by Mann-Whitnely U test. **P<Q.001
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Plenary Lecture &%

Session 2: The Deterioration of Ecosystems and itfs Impact on Human Life
tyary2  ARRFHLEEFELL

Issues on Forest Rehabilitation of
Degraded Forestland in Mongolia

Ii

TV IIICH T 2 RERMMEBSE DRE

«

Jamsran Tsogtbaatar

Institute of Geoecology
Mongolian Academy of Sciences

DN LRTY I IRkIN—3)L
EUIOILBETHATI—HBRERREAERE

The natural zones of Mongolia
Context

O Forest Condition in Mongolia
O Forest degradation and deforestation
O Forest rehabilitation and tree planting

O Problems and limitations in tree
planting and forest rehabilitation
O Recommendations

Forest zones in Mongolia
(Classification based on elevation) Forest distribution in Mongolia

O Sub-alpine forest zone

O Mountain taiga forest zone
Pseudotaiga forest zone

O Sub-taiga forest zone
O Forest-steppe zone

Hokkaido University Sustainability Weeks 2010 46
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The structure of Forest fund

Source: Ministry of Nature and Environment , 2006

Main role of Mongolian forests - to conserve
and maintain soil and water resources.

-ﬁ

Key factors of Forest degradation

Forest fire

Forest insect and pest outbreaks

The main species of forest insect pests

vt o T +Lymanthria dispar (adult)
*Dendrolimus superans sibiricus (pupa)
sLymanthria dispar (larva)
*Dendrolimus superans sibiricus (adult)

1"

47

Environmental issues facing in
Mongolia

The Government of Mongolia has
identified following issues as priority
environmental areas:

e |land degradation

¢ Desertification

e Deforestation

o Biodiversity loss

Air and water pollution

6
Main causes of deforestation
O Population demography
O Increasing livestock humbers
O Increasing demand for wood material
O Low enforcement of environmental
laws
O Weak development of forest
institutions
8
Forest fire frequency in Mongolia
Source: MNE, 2002
10
Annual wood harvesting volume
('000 m3)
Year Industrial Private | Fuel wood Wood Total
use use from volume
timber thinning
2001 72,6 n/a 603,5 n/a 676,1
2002 39,0 n/a 580,0 n/a 619,0
2003 39,5 10,0 571,0 2,0 620,5
2004 44,3 18,5 585,0 5,0 647,8
2005 39,9 - 570,0 - 609,9
2006 32,5 14,0 570,7 n/a 617,2
12
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Current phenomenon of forest use

O Estimates of the sustainable annual
allowable cut (AAC) in Mongolia, and
also annual wood consumption, vary
widely due to lack of reliable data.

O Between 36 and 80% of total harvest is
illegal logging.

O Fuel wood constitutes between 65 and
80% of total wood harvest.

13

Changes in plant community
after forest fire and logging

65.9% 67.6%

58.3%

32.4%
22.7%

percentage of species
IS
=)

11.1% 11.4%|
0

Natural stand

Burned stand Logged stand

O Taiga B Forest meadow O Steppe

15

Factors of land degradation

O Vast rangeland area and nomadic lifestyle

O Long tradition of rangeland use and
livestock breeding

O Climate change and extreme weather
evidence

O Overgrazing and
rangeland
O Compliance and enforcement of Land law

mismanagement  of

17

Increase of number of livestock

oot ol Horse Since 1990s total number
20% /% of domestic animals has
1% increased up to 40.0
million and the carrying
capacity of pastureland
has changed drastically.

1990

2005

Camel_ Horse
o

O Camel B Horse O Cattle O Sheep M Goat
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Development of Larix sibirica
stands after fire or logging

Source: Park Yeong Dae, Tsogtbaatar, 2002

14
Grazing intensity and survival rate
of planted larch trees
Distance
Site | Survival from Altitude Grazing
no. | rate (%) forest (m) ASpECE intensity
(km)
SE 83.3 0.1 1560 20 Light
2 5.0 5.0 1680 10 Heavy
3 38.9 0.1 1621 350 Heavy
4 50.5 0.1 1750 20 Medium
5 70.8 0.1 1710 350 Light
6 58.2 0.5 1700 30 Medium
7 2-7 4.0 1705 340 Heavy
8 13.4 2.5 1700 330 Heavy
16

Land degradation/
desertification

Desertification | 1990 | 2000
classes
Slightly 76.0 | 34.9 =
Moderate 20.0 | 38.7
Heavy 3.0 16.1
Very heavy 1.0 1.8
Arid desert o 8.5
region
Semi-arid, arid | 41.3 | 44.7
territories

18

Impact of livestock on land cover

20




Pasture land degradation and
Owvargrazing

-

ODue to climate change almost 1,5 million
hectares of land has eroded, which has been
used for agriculture during the last more than
40 years.

OAImost 80% Mongolia’s total pasture land has
changed, of which 3.2 million hectares is
considered degraded.

O Yield of severely degraded pasture has
decreased by 5 times.

21
What is climate change impact
on deforestation?
23
Annual precipitation changes
1o I'!.
L] ~r -
T K
oo 7 X
I
. M
3
25

: Ground Temperature
Permafrost degradation

Climate warming leads to recent | j ?
degradation of permafrost. /// o
In generally the permafrost in B /

Hovsgol Mountain region is

degrading more intensive than in | :
other mountains of Mongolia 4

Mean annual permafrost

temperature and the depth of
active layer have increased by K
0.6°C and 60 cm, respectively

= 211X 1968 Sharga ~o— 4.X2004 Sharga
—4— 151983 Halgal _—a— 202004 Hatgal

B 2 o 2 4

27
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Desertification map of Mongolia 2007

22

Trend of changes of mean annual
temperature
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Number of days with above 30.0 degrees

temperature in July
(Bogd soum of Ovorkhangai aimag)

30.0°C incr:eased by 11 days
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30.0deg W33.0deg

By Dr.Natsagdorj, 2006

26

Key indicators for Sustainable
Forest Management in Mongolia

O Increase in the Extent of Forest and
Tree Cover

O Conservation and maintenance of soil
and water resources

O Maintenance and enhancement of
Ecosystem Function and Vitality

O Adequacy of Policy, Legal and
Institutional Framework

28
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How can do rehabilitation work
in degraded forestland area?

29
Pre-conditions of tree planting
activity
The selected sites of tree plantation
are briefly described basing on
following aspects:
O Objective of the planting activity
O Success and performance of planting
activity
O Factors influenced on success/failure
of plantation
O Lessons learned
31
Reforstation activity (1980-2006)
W00 g '&i
mz e ggf
00 - F
7000 o, o g a2
g 6000 | - p.:,""-:m#"- §E§ 25
B
4000 _.5 e El
} woo 35 }
F oz
= IIF*:
I EEERE SRS
ddddddd S 88888E8
33
Plantation technology
O Site selection
O Species selection
O Nursery technology
O Establishment methods and tools
O Tree planting technology
O Silvicultural techniques
O Economic and ecological analysis
35
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Criteria for selection of tree species

O Good adapting ability

O Ability to stand moisture stress
O Adaptation to drought

O Adaptable to soil condition

O Nitrogen fixing capacity

O Fast growth

30

Implementation of reforestation

[ Reforestation activities in Mongolia
commenced in 1971.

O Main species planted are pine (Pinus
silvestris), larch (Larix sibirica),
poplars (Populus spp) and elm
(Ulmus pumila).

O Total plantation area recorded by the
end of 2006 is 117,940 ha.

32

Steps for successful reforestation

=

Species-site matching

A

Maintenance and protection

Timely planting

34

Cases of reforestation activities in
northern Mongolia

36




Around the residence,
temporary strong
disturbance is inevitable.

After disturbance, only few
annuals occur.

33

Reversible based on biological interaction!

Domination by edible plants

Unnecessary of Rise of
protection grazing pressure
Drop of Change

grazing pressure Plant protection

Domination by grazing-tolerant plants

However, environmental change due to soil
alkalization prevents the recovery of edible plants
even under low grazing pressure by livestock.

35

Interaction between
forests and pastures in

the forest steppe zone
Ishii (unpublished)

£
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In a Larix forest, the soil depth is deep,
precipitation penetrate into the soil
deeply, and soil water is kept for a
long time.

Soil depth

Forests supply water to pasture soil ?

37

Growth of herbs

The pasture becomes green
from herb growth after
much rain.

Continuous little rain makes
the pasture like the desets
due to no green of above-
ground plants.

39
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Recovery of plant species number

Surrounding pasture
PGB pH =

F, "
! G 3 pE 29
pH &S 'H-B.‘ SpHE3 pHEl pit
. s : : . "
€1 3 ¥ i R
¥ ens alier stopping of disturbesce
After disturbance that continued for only one season, plant
species number recovers in only four years. But, after long—
term disturbance, it does not recover in a short time due to
soil alkalization. This means the importance of movement in

the nomadism.

1: 20 & After one season’ s use
[ PILES ™ of winter shed

E B

E PHEED

5, FL

i J After 20 years’ cultivation
E pH 6. “__i

1
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Large grazing-tolerant plants

Iris lactea

Achnatherum splendens

The steppe and desert steppe zones

T Mlowaing ot half & manth intervess fnoem lste May 1o aardy September
v
£ i Gl | Mbmbpot 0 el
- T s | i=AL ]
§ | rosaia | [ ALt il Ap 08
-
2w }
B | . "
dm t 1% ] 0 *
R Lo "
-
3 ottt e el e e
@ I 40 &0 W 0 N 40 & W 0 20 40 & B0
E Total precipiation dusing | 3devs befors moaing ()

Production of herbs during half a month correlates with total rain
during half a month before mowing. Small rain lower than10 mm is not
effective for growth of pasture plants in the steppe and desert

steppe zones.

38

Water use of a shrub (the steppe zone, Mandalgobi)

Rainfall

B (/)

1
5
5
4
H
2

'

Deep rooting
Caragana microphylla | e 2000751 2000761 2008/71 2000/8/1

Shallow rooting -

I:)ayshlrub absorption
Herb absorption

Satoh et al. (2010)

Herbs absorbs water rapidly from shallow soil layer.
Shrubs absorbs water slowly from deep layer for a long time.

40



Bayan—Unjuul

Shrub (Caragana microphylla) and herb ( Stipa krylovii)

49

Weight reduction four days later from the start of experiment
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Covenage ofCarapans (44

Under large coverage of Caragana, goat did not reduce (1G) and
reduced a little the weight, while sheep decrease the weight
independently of the coverage.

51

Conclusions

Sustainable use of nomadic pastureland

It is indispensable to avoid a long term overgrazing, because it brings
about irreversible changes like soil alkalization and degradation of
shrubs.

It is inevitable that a lean year arises due to the unseasonable
weather, however, it is possible to recover.

It is necessary to continue movement without settlement.
It is necessary not to cause the soil alkalization due to overgrazing and
settlement in the forest steppe zone.
It is urgent to conserve and recover shrub vegetation in the steppe and
desert steppe zones. It is not trees but shrubs for plantation.
Policy problems (pasture law, livestock tax, developments (farmland,
mine etc.)

53
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Goat fence

Sheep fence

Four days later from the
start of experiment, the
goat like leaves of shrub,
while the sheep like the
herb. The sheep can graze
the herb from underground.

50

Human society

Climatic
fluctulatio
\
\

Nomads

t

Livestock

y A

- verseas enterprises
1

osystem network in Mongolia

}

Largg city
Market
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1
N 1

Enterpyise

\

Good pasture

[Forets Jf shrub [P

\
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y
- Mine
graced - Farmland
pasture
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Iris lactea

Achnatherum splendens

ATYT HER Ty T

¥ AME DR Yy LR AR AR OME

"L CE] I

5 B i B - | L] | ]
= | resdvis | T ]
L |
: : i 1" i
E e . 3
- i -':t' ¥ : .
i ] i
E aore® .' ...... h" — .---'."l.'ll ........

[ b i e L 0 M ¥ L
- MUMUNC A MORAR ()

FARDEADEREIFZDORDHRIEKEELAERET S,
ATy T ERER T T HIHTIL10 mmLL T DK Z (LHEY
DERIZEDH TG,

38

EROKMA (RTyTHiE. Y24 JLTE)satoh et al. (2010)
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Hokkaido University's Efforts to Tackle
Regional Environmental Problems in
Mongolia

Mamoru Ishikawa, Shin Miyazaki
Faculty of Environmental Earth Science
Hokkaido University

| FES-GCOE
Overseas Research & Student Exchange
Promotion Office: establishment of a 100-year
observation network

Impracticality of maintaining observation equipment
for 100 years

» Maintenance of a field observation system
transcending researcher generations

» Voluntary generation changes among local
researchers (continuous education system)

» Extreme importance of the general public and
policymakers understanding the significance of field
observation

Hokkaido University IFES-GCOE's Joint Implementation of Research and
Education Programs with Various Mongolian Institutions

Hokkaido University IFES-GCOE

Institute of Geography, Mongolian
Academy of Sciences
(GCOE Liaison Office)
Research on permafrost and
grassland degradation

—

———--
/
b

.|

Research topics for master’s theses and doctoral dissertations
Hokkaido University (incl. Mongolian students) and the
National University of Mongolia

Forest Dynamics at the Southern Limit of Boreal Forests

Observation of water,
< heat and carbon fluxes
"
% -
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Global COE Program — Establishment of Center for Integrated
Field Environmental Science
(Program Leader: Yasuhiro Yamanaka)
Graduate School of Environmental Science & Division of Environmental
Resources, Graduate School of Agriculture, Hokkaido University

- Overseas Research & Student Exchange Promotion Office: establishment
of a network of overseas field observation bases

- Regional Education & Outreach Promotion Office: strengthening of
cooperation with communities and society

+ International Network & Training Office: promotion of international joint
use of fields in Hokkaido

IFES-GCOE Overseas Research & Student Exchange Promotion Office

Establishment of a 100-year observation network in environmentally vulnerable regions

xchange Promotion Office
(Hokkai niversity)

Liaison offices

Field observation
Summer schools
Provision of information

concerning study at H

Support for international joint
observation

Summer school planning
Support for international students
Acquisition of academic degre

Student/researcher exchanges

A 100-year observation network for ecosystems

Proposal of adaptation measures

Self-sustaining local human resource development cycle
(not limited to researchers)

Changing Permafrost and its Impacts

Slow but i ible and si

— observation on a 100-year scale

Reduction/disappearance
of lakes and marshes

e —

Wl 4 v
It 2% : o .
A S ey, s

Permafrost investigation by boring

Water source depletion and
abandonment of settlements
e T ——

Grassland Degradation — Usage and Recovery

Hearing survey of nomads

i —— s i
a
.
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Field Summer School in Mongolia
(July 2010)

Local- and regional-scale Past and present status of

hydrometeorology and the water cycle W forests (approx. 10 students)
(approx. 10 studei
-

Usage and recovery
process for pasture

. 1
(approx. 30 students) Environmental

pollution
{approx. 10 students)

Changing permafrost and its impacts
(approx. 10 students)

* Planning and implementation of research plans by summer school students

* Lectures and group discussions (2 days), fieldwork (7 days), group
discussions and presentations (2 days)

« International group compositions, cultivation of international perspectives

Japan Mongolia Environmental Newspaper (Sonin)

o
o‘\Q

.| B
Published if November 2009 Publishedin| February-2010

& = First issue:
Differences and similarities between
Mongolia and Hokkaido

(]

=) Second issue:
* é\‘b% ] &> o Special summer school feature
< %}\0 @ \\'b Third issue:
; ‘, N Forest dynamics, annual ring
@o analysis of trees and climate change
Fourth issue:

" “Published in"May 2010

Meteorological and hydrological
conditions, summer school report

1"

Japan Mongolia Environmental Round-table Discussion

1st (February 26, 2010, JICA Mongolla Japan Center) Approx 150 participants; keynote speech
on overall environmental problems in by )l demy of Scit Institute of
Geography Director Dechingungaa Dorjgotov

2nd (February 26, 2010, Circle Auditorium of the National University of Mongolia) Lecture on
research outcomes using tree-ring chronology by National University of Mongolia Professor
Baatarbileg Nachin

3rd (July 30-31, 2010, JICA Mongolia-Japan Center) Lecture on forest decline in Mongolia by
Mongolian Academy of Sciences Institute of Geoecology Director Jamsran Tsogtbaatar; lecture
on global warming by GCOE Program Leader Yasuhiro Yamanaka; summer school presentation
by a summer course attendee

4t (October 10, 2010, JICA Mongolia-Japan Center) Lecture on water resources in Mongolia by
Dr. Gombo Davaa, Institute of Meteorology and Hydrology

Communication of Information to the General Public and Policymakers
(Japan Mongolia Environmental Synergy)

|Publication of the Japan Mongolia Environmental Newspaperl

Publication of Japanese and Mongolian environmental issues for easy-to-understand
communication to the general public; publicity for Hokkaido University's GCOE activities

|Japan Mongolia Environmental Round-table Discussion |

Provision of the latest findings in the environmental field by Japanese and Mongolian
researchers and graduate students; emphasis on exchanges of opinions with participants

|Japan Mongolia Environmental Day (Week) |

An enlarged version of the round-table discussion; a showcase of lectures for policymakers and
the general public alike; Japan Mongolia Environmental Oasis round-table discussion in regions
also being planned

10

Distribution of Sonin to
regional residents

12

What kind of policy proposals can universities make?
Production and communication of information
Toward the establishment of the Mongolian Environmental Consortium (tentative name)

Governments/
embassies

« Ministry of the Environment of Japan and other

13

ministries/agencies

+ Mongolian Academy of Sciences

« Institute of Meteorology and Hydrology, National
Agency of Meteorology, Hydrology and
Environment Monitoring, Mongolia

« Mongolian University of Science and Technology

+ National University of Mongolia

+ Mongolian Academy of Sciences Institute of

Geography (Liaison Office)

Production of information

* Hokkaido University GCOE
« Other universities

*NPOs

(Mongol Eco Forum)

and research

and researchers

2o,

* Sustained exchanges of international students

Communlcatlon o' Infonnallon

of joint

ofa
institutions

including
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