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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 CO2 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.

Hiroshi Saeki
President
Hokkaido University

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

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

Global Perspectives

All-round Education

Practical Learning

Realizing Sustainable Society

Basic Philosophies

Problem-solving perspective

Expertise on sustainability

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.

1 2

0

3ÕÓÔÁÉÎÁÂÉÌÉÔÙ

“New Frontiers” 
or “Aporia” 

ÆÏÒ ÔÈÅ ΨΧÓÔ ÃÅÎÔÕÒÙ 

Growth of 
Economy

Limited Earth 
Resources

Aporia (Greek philosophy): Insoluble impasse in an inquiry, often 
arising as a result of equally plausible yet inconsistent premises. 
(Wikipedia)

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

  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

3 4
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Opening Address
Hiroshi Saeki, President, Hokkaido University

9:00-9:05

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

9:05-9:10

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

9:10-9:25

Opening Ceremony

Plenary Lecture

Keynote Lecture: Sustainability at Dalhousie
Keith F. Taylor, Associate Vice-President Academic, Outreach & International Programs, Dalhousie University

9:25-10:25

Ceremony for Emeritus Professor Akira Suzuki for Winning the 2010 Nobel Prize in Chemistry10:25-10:55

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

11:10-12:10

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

12:10-12:55

Break10:55-11:10

Break16:00-16:15

Q & A12:55-13:10

Lunch13:10-14:00

Issues on Forest Rehabilitation of Degraded Forestland in Mongolia
Jamsran Tsogtbaatar, Institute of Geoecology, Mongolian Academy of Sciences

14:00-14:45

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

Sustainable Use and the Ecosystem Network of Mongolian Nomadic Pastures
Noboru Fujita, Visiting Associate Professor, Research Institute for Humanity and Nature

14:45-15:30

15:30-15:45

15:45-16:00

16:15-18:00

18:00-18:15

Q & A

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

【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)

Q & A

18:15-18:20 Closing Address

18:45-20:00
(Door open at 18:15)

Welcome Party at Room 1 (1st floor)

Session 3 Reflections on Societal Structure

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

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

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

Program October 25
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18:05-18:10 Closing Address

October 26

Parallel Sessions

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

9:30-12:30

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

Permafrost and Forests in Mongolia
Mamoru Ishikawa, Faculty of Environmental Earth Science, Hokkaido University

9:30-12:30

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 2 The Eurasian Ecotone: Sustainable Ecosystem Use in Mongolia

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

9:30-12:30

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 3 Global Water Crisis and Well-being

Host: Faculty of Environmental Earth Science, Hokkaido University

Host: Faculty of Engineering, Hokkaido University

Fostering Well-being among Senior People in Japan

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

Hiko Tamashiro, Professor, Graduate School of Medicine, Hokkaido University
9:30-12:30

12:30-15:30

Report from Parallel Sessions and Discussion15:45-18:05

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

Session 4 Health and Care for Ageing Society: Are the Senior People in Japan Happy?
Host: Graduate School of Medicine, Hokkaido University

Panel Discussion

The 2nd Hokkaido University Sustainability Research Poster Contest

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
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開会の挨拶
佐伯浩（北海道大学総長）

9:00-9:05

来賓挨拶
藤嶋信夫（文部科学省国際統括官）

9:05-9:10

サステナビリティ・ウィーク2010開催趣旨
本堂武夫（北海道大学副学長・理事）

9:10-9:25

オープニングセレモニー

全体会

基調講演: ダルハウジー大学における持続可能性
キース・Ｆ・タイラー（ダルハウジー大学副学長）

9:25-10:25

鈴木章名誉教授のノーベル賞受賞を祝す会10:25-10:55

今後の持続可能性に関わる環境衛生問題
ホン・ユン・チュル（ソウル国立大学医学部教授）

11:10-12:10

環境健康科学研究教育センターにおける研究の概要と今後の課題について：
本学におけるセンター設立の意義を含めて
岸玲子（北海道大学教授、環境健康科学研究教育センター長）

12:10-12:55

休憩10:55-11:10

休憩16:00-16:15

質疑応答12:55-13:10

昼食13:10-14:00

モンゴルにおける荒廃森林地帯再生の課題
ジャムスラン・ツクトバータル（モンゴル科学アカデミー地球生態学研究所長）

14:00-14:45

モンゴルの地域環境問題に対する北大の取り組み
石川守（北海道大学地球環境科学研究院准教授）

モンゴル遊牧草原の持続的利用と生態系ネットワーク
藤田昇（総合地球環境学研究所客員准教授）

14:45-15:30

15:30-15:45

15:45-16:00

16:15-18:00

18:00-18:15

質疑応答

セッション 1： 自然と社会の健康への影響

【対談】日本における貧困問題の実態と解決の方向性
湯浅誠（反貧困ネットワーク事務局長）
中島岳志（北海道大学公共政策大学院准教授）

質疑応答

18:15-18:20 閉会の挨拶

18:45-20:00
/18:15

ウェルカムパーティー（１階第１会議室)

セッション ３： 社会のしくみと生活

セッション ２： 生態系劣化と生活劣化

司会： 齋藤健 （北海道大学保健科学研究院教授）

司会： 石川守 （北海道大学地球環境科学研究院准教授）

Program October 25
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18:05-18:10 閉会の挨拶

分科会

子どもの「健康」の危機－疾患感受性胎児期起源説(DOHaD)－
河口明人（北海道大学大学院教育学研究院教授）

9:30-12:30

子どもの「学び」の危機－発達障害のトータルな理解に向けて
室橋春光（北海道大学大学院教育学研究院教授）
子どもの「成長」の危機－子どもの困難と「育つ場」の再構築
松本伊知朗（北海道大学大学院教育学研究院教授）

セッション 1： 社会の持続的発展の次世代主体─いまある「こども」の危機─
主催： 北海道大学教育学院

モンゴルにおける永久凍土と森林
石川守（北海道大学地球環境科学研究院）

9:30-12:30

モンゴルの牧畜気象観測
森永由紀（明治大学）
モンゴル鉱業地域周辺の環境リスクアセスメント
オユンチェチェグ・ボロルマ（モンゴル国立大学）
討論・提言
進行役: 宮崎真（北海道大学地球環境科学研究院）

水と健康
王暁昌（西安建築科技大学副学長）

9:30-12:30

健康・開発・平和に向けた水教育
ロバート・Ｗ・ネアン（オクラホマ大学土木工学・環境科学部准教授）
水と国際協力
松永龍児（北海道大学国際協力マネージャー）
討論
進行役: 船水尚行（北海道大学工学研究院教授）

日本の高齢者のウェルビーイングに向けて

奇数番号：12:30-14:00　偶数番号： 14:00-15:30

玉城英彦（北海道大学大学院医学研究科教授）
9:30-12:00

12:30-15:30

討論課題説明、全体セッションと分科会からの報告、総合討論15:45-18:05

北海道における介護予防活動～予防型家庭訪問の事例
池野多美子（北海道大学環境健康科学研究教育センター学術研究員）
現代社会と高齢者～自動車運転を考える～
新井明日奈（北海道大学大学院医学研究科助教）
現代社会と心の悩み～自殺問題を中心に～
吉岡英治（北海道大学大学院医学研究科助教）
討論・提言
進行役: 玉城英彦（北海道大学大学院医学研究科教授）

第2回 北海道大学サステナビリティ学生研究ポスターコンテスト

司会: 吉田文和（北海道大学経済学研究科教授）
        岸玲子（北海道大学環境健康科学研究教育センター長）

セッション 2： ユーラシア・エコトーン帯： モンゴルにおける生態系の持続的利用

セッション 3： 世界の水の危機とWell-being

セッション 4： 高齢社会の健康と介護： 幸せとは？

主催： 北海道大学地球環境科学研究院

主催： 北海道大学工学研究院

主催： 北海道大学医学研究科

October 26



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. Gaoqiang 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
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鈴木章名誉教授のノーベル賞受賞を祝す会

Li Gaoqiang
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Keynote Lecture

Sustainability at Dalhousie

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. 

Keith F. Taylor
Associate Vice-President 
Academic, Outreach & International Programs, Dalhousie University
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Environment, Sustainability and 
Society Program

⁶ :

⁶ :

ダルハウジー大学における持続可能性
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基調講演
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Plan of the lecture

Å General remarks on sustainability

Å Introduction of Dalhousie University

Å Our Office of Sustainability

Å Our innovative degree program

ÅEnvironment, Sustainability and Society
Å Time for questions

2

A sustainable world: What we need to understand
Complex interacting systems

Å Human systems
ÅWorld economy
ÅWorld politics
Å Energy generation and usage
Å Global food

Å Natural systems
Å Ocean and atmosphere: and their interface
Å Marine biodiversity
Å Terrestrial biodiversity

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

3-

Understanding is critical to sustainability:

Å Scientists must reveal the principles of the natural 
systems.
Å Scientific modelers must improve their models.
Å Economists and sociologists must reveal the human 
factors and how they interact.
Å Politicians must understand basic principles to pass 
informed legislation.
Å Energy use per person must go down, so every 
individual must have improved understanding.

Universities play a critical role.

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  

4-

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:
Å Office of Sustainability to improve our own actions.
Å Program of study: Major in ESS (Environment, Sustainability and 
Society).

5- 6

Dalhousie University, founded in Halifax, Canada, in 1818.

7College of Sustainability

Dalhousie facts:

Å 11 Faculties: Arts & Social Sciences, Architecture & Planning, 

Computer Science, Dentistry, Engineering, Graduate Studies, Health 

Professions, Law, Management, Medicine, Science

Å 13,000 Undergraduate + 4,000 Graduate Students

Å More than 1,000 faculty members.

Å Student:faculty ratio of 15 is lowest in Canada.

Å Annual research funding: $140 million.

Å Among the top 5 Marine Science clusters in the world.

History ð Office of Sustainability

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

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

Å DSU Sustainability Office and 
Dalhousie College of 
Sustainability also established 
in 2008.
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Office Pillars of Action

Behaviour

Design (policy and planning)

Physical Upgrades

Measurement & Monitoring

10-

Sustainability at Dalhousie - Background

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

Å Environmental academic programs in six Faculties 

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

Å Office of Sustainability in place

Å Many years of student  activism on sustainability 

Å President’s Advisory Council on Sustainability - 2008

11-

The drivers and process for change 

Å A university  strategic focus on sustainability 

Å A sense we could accomplish more through broader 
collaboration

Å Support from the President  

Å A strong push from Provost to start  with an 
undergraduate program 

Å 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:   

The outcome of the workshops was consensus: 

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

That we  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

12College of Sustainability
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The College of Sustainability Approach
Å Issues relating to environment and 

sustainability are complex and 
diverse, requiring new ways of 
problem-solving 

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

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

College of Sustainability 14

The Environment, Sustainability & Society Major

Å Draws on virtually every academic 
discipline

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

Å A strong hands-on community component, 
offering experiential learning, with 
opportunities to tackle real-world 
sustainability issues

Å Available as a double major with any 
disciplinary undergraduate area of study  in  
five Faculties and degrees  

Å (BA, BSc, BCD, BCSc, Binf, BMgmt)

College of Sustainability

15

The Environment, Sustainability & Society Major
Å Large-scale interdisciplinary, team-taught lecture classes 

supported by small tutorials in first and second year - issue and 
problem focus

Å Interdisciplinary methods, experiential learning and community 
engagement classes in third and fourth years 

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

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

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

Å Core electives list includes 100 classes from 5 faculties

College of Sustainability 16College of Sustainability
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"You have three professors, all on stage teaching 
about sustainability, but from their perspectivesé you 
can have a historian, a biologist, and an architecté 
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 learning 
experience.ò

Camila Das Gupta, ESS student

College of Sustainability 18

Å Institutional and Administrative Support

Å Grassroots Support

Å Detailed Background Research

Å A University-wide Planning Process

Å Open Communication with Stakeholders

Å Working  Within Existing Structures and Capacities

Key drivers of  the project 

College of Sustainability

19

The Green Guide: Living Sustainably at Dalhousie
Å Prepared by students and 

interns with the College
Å A major internal outreach 

project
Å 3rd edition, 4000+ copies 

distributed
Å On-line edition launched

Å An adaptation for a 
university in Kenya is in 
preparation

College of Sustainability 20

Environment, Sustainability & Society - 2009/10
Å 2009 Anticipated enrollments:  
Å September 2009: 100-150 incoming 1st year students
Å September 2014: 1000 undergraduate students total in the ESS program

Å 2009 Actual enrollments: 
Å March 23: 67 returning students enrolled in SUST 1000 in first 12 hours
Å June 25: 80 incoming students enrolled in SUST 1000 in first 12 hours
Å September 15: 301 students in SUST 1000 and 220 in SUST 1001

Å 64% of students said the ESS major was influential in their decision to come to Dal; 
Å 43% said it was a major or primary factor;
Å 19.5% said they would not have chosen Dal if the ESS major was not available

Å 2010 enrolments at maximum classroom space

College of Sustainability

Environment, Sustainability and Society  Program ð
impacts at Dalhousie 

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

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

21College of Sustainability

Environment, Sustainability 
and Society ð the future 

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

Å 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 

23

Environment, Sustainability & Society - recognition
Å 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

Å 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

Å 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 24College of Sustainability
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Plenary Lecture

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.

Environmental Health Issues for 
Future Sustainability

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

Millennium 
Ecosystem Assessment

⁶ :

WHO/WPRO

今後の持続可能性に関わる環境衛生問題

全体会

セッション１：自然と社会の健康への影響
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Global Disease Burden
Å ñ24% 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 categoriesò

Climate Change

ÅProjected global surface warming at the end of the 
21st century is scenario-dependent. Projected 
temperature increases for six SRES scenarios are: 
B1: 1.8 [1.1 to 2.9]°C; 
A1T: 2.4 [1.4 to 3.8]°C; 
B2: 2.4 [1.4 to 3.8]°C; 
A1B: 2.8 [1.7 to 4.4]°C; 
A2: 3.4 [2.0 to 5.4]°C; 
A1FI: 4.0 [2.4 to 6.4]°C 
(Source: IPCC AR4 WG-I, 2007)

Projected impacts of climate change (Stern, 2007)

1°C 2°C 5°C4°C3°C

Sea level rise 
threatens major 
cities

Falling crop yields in many areas, particularly 
developing regions 

Food

Water

Ecosystems

Risk of Abrupt and 
Major Irreversible 
Changes

Global temperature change (relative to pre-industrial)
0°C

Falling yields in many 
developed regions

Rising number of species face extinction

Increasing risk of dangerous feedbacks and 
abrupt, large-scale shifts in the climate 
system

Significant decreases in water 
availability in many areas, 
including Mediterranean and 
Southern Africa

Small mountain glaciers 
disappear  – water supplies 
threatened in several areas

Extensive Damage 
to Coral Reefs

Rising intensity of storms, forest fires, droughts, flooding and heat 
waves

Possible rising yields in some 
high latitude regions

Extreme 
Weather Events

Direction and magnitude of change of selected health impacts of climate change 
[Source: IPCC AR4 WG-II, 2007]
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Climate Change Impacts on Health: Increase 
in Climate Sensitive Health Outcomes

Å Injuries, disability, drowning 
Å Heat stress
Å Water and food-borne 

diseases
Å Malnutrition
Å Vector-borne diseases
Å Psychological stress

11

More Injuries, Disabilities, and Drowning from 
Extreme Weather Events

http://msnbcmedia3.msn.com

Rapid Glacier Melting = Less 
Freshwater

Scarcity of Food = Malnutrition
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An international study in 4 capital cities of East Asia 
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Spread of Vector Borne 
Diseases

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

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

More Water Borne Diseases

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

Sea Surface Temperature Rise 
Enhances Cholera Outbreaks

Space.com, 2000

Sea Level Rise Risks in 
South East Asia

Å IPCC, 2007: 
ñCoastal 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 riversò

Sea Level Rise Air Pollution
Å Health impacts of air pollution increased in Summer or 

high temperature season.
Å Ozone levels are higher with increased temperature

ï Evidences showing the association between ozone 
and excess mortality

Å Global warming affects forest fires
ï Increased hospital visits due to respiratory illnesses 

(Malaysia)
ï Increased ER visits due to asthma, bronchitis, chest 

pain (Florida)
Å Desertification increased Dusts and Sandstorms

Relationship between temperature and ground-level ozone

Climate Change Will Affect 
Flora and Fauna
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Allergens
Å With warm winter, grass pollen season comes earlier 

and birch pollen increases
Å With CO2 increase, biogenic allergens such as ragweed 

increase in ambient air
Å Increase of allergic rhinitis and its duration and intensity

Psychosocial Stress Will Affect the Health of 
Communities and Individuals 

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

Water Pollution Indoor Air Pollution

Urban Air Quality Traffic Conditions

Food Intakes Home Environment

Urban Planning Fossil Fuel

Who is susceptible?

Å Pregnant women and babies
Å Children
Å Elderly 
Å Preexisting conditions
Å Genetically susceptible people
Å People with low SES

Pregnant women and babies

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

Å Abnormal pregnancy outcomes may lead 
to alterations of respiratory function later 
and increased susceptibility to other 
environmental factors
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Epidemiology. 2001 Nov;12(6):643-8.

Å Different between 
children and adults

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

Effects of inorganic lead

Phthalate

Å General chemical structure of phthalates. 
R and R' = CnH2n+1; n = 4-15

Phthalate and IQ
Susceptibility of Children

Å Different and unique exposures
Å Dynamic developmental physiology
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The Elderly

Rapid transition from aging to aged society 
(Korea)

%

19 years

Aging society

Aged society (2018)

Total population

Population of 
production

Elderly 
population

Ratio

4,2343,812 4,814 4,934 4,863

2,372

146

6.2

3,598

707

19.6

3,123

1,181

37.8

2,242

1,616

72.1

3,453

437

12.7

20302018 20501980 2005

Age 15

Age 65

Population Projections in Korea

Physical function

Psychosocial function Subjective well being

Healthy Aging

Individual Behavior EnvironmentGenetic profile

Susceptibility of Elderly

Å Changes in physiologic, biochemical, immune, 
and homeostatic parameters

Å Diminished functional reserve
Å Decreased xenobiotic metabolism, increased 

production of toxic metabolites, less successful 
chromosome repair

Å Long exposure period to toxin and increasing life 
span

Preexisting Medical Conditions 
or Diseases
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Genetic susceptibility

Å Large variation between individuals in the 
response to pollutants

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

Conclusion

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

Å The approach of targeting óhigh-risk 
individualsô or ósusceptible populationô is 
likely to be more appropriate for future 
sustainability.
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Plenary Lecture

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.

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

28

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



29

1 2

3 4

5 6

7 8

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

2010 Inauguration of the Inter-departmental 
Center for Environmental and Health Sciences 

at Hokkaido University 

Significance and Future Tasks

Reiko Kishi
Hokkaido University Center for Environmental 

and Health Sciences

Lecture outline

I. The environment surrounding humans and health
influences of natural and social environments

II. Trends in research on the environment and health

III. Current research programs at the Center (introduction to 
selected programs)

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

V. Future direction of the Center

Humans are surrounded by natural and social 
environments that are closely related.

Å Natural environments: 
Global – climate change, ecological environment
Biological – microorganisms (e.g., viruses, bacteria), fauna and 
flora
Chemical – air, water, soil, waste
Physical – sunshine, heat, radiation, electromagnetic waves, 
noise

Å Social environments:
Political – wars, conflicts, terrorist attacks
Economic – poverty, income
Labor – employment forms, industrial structure
Regional – social capital, vital statistics, welfare system
Housing – amenities 
Cultural – art, religion, learning, morals

1900 1950

1918 – 1919
Outbreak of
influenza

1934
Discovery of
asbestos-induced 
lung cancer

1941
Discovery of
penicillin

1943
Discovery of 
streptomycin (the first 
antibiotic drug to cure 
tuberculosis)

1948
Establishment of 
the World Health 
Organization 
(WHO)

1951
Doll and Hill (UK)
Start of large-scale studies 
into smoking and lung cancer

1953
Death of thousands due to
the Great Smog in London

1959
Outbreak of Minamata 
disease caused by mercury 
contamination in the city 
of Minamata in Kyushu 
Prefecture; tragedy of
congenital Minamata 
disease

Major environmental and health incidents
(1900 ς 2010)

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

1960 2000 2010

1962
Publication of Silent 
Spring – ecological 
impacts of 
agricultural 
chemicals and other 
persistent organic 
pollutants (POPs)

1975
Lalonde report issued in 
Canada: Health is 
determined by more than 
just biological factors.

1978
Declaration of Alma-Ata on 
primary health care

1980
Black Report on health 
inequalities and social 
class (UK)

1981
First case of AIDS

1986
Ottawa Charter for 
Health Promotion

1997
Warning of Our Stolen Future 
(impacts of endocrine 
disruptors on the future)

2003
Outbreak of SARS

2005
Establishment of the 
WHO Commission on
Social Determinants of 
Health

Major environmental and health 
incidents (1900 ς 2010)

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

I. Changes in the environment and the health 
status of Japanese people

(1900 – 2000)

Japan’s status over the last 100 years and 
current conditions (2010)

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

Year 1900 1920 1940

9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǇŜƻǇƭŜΩǎ 
livelihoods

Plan to build a rich 
country with a strong 
army; nutritional 
deficiency

Long working hours; 
poverty, malnutrition

World War II; National 
Mobilization Law

Primary industry
Urban population
Population aged 65 years or 
older

60%
(-)
4%

50%
20%

5.3%

43%
35%

4.8%

Birthrate (per 1,000 people)
Crude death rate (per 1,000 
people)
Infant mortality rate (per 1,000 
births)
Life expectancy at birth

32.4
20.8
155

About 35 years

36.2
25.4
165
About 42 years

29.4
15.6
90
About 50 years

Health issues Acute infectious 
diseases (e.g., cholera 
and dysentery), waste 
treatment measures

Chronic infectious diseases 
(e.g., tuberculosis), 
maternal and child health, 
improvement of working 
environments, e.g., 
enactment of factory acts

Devastation due to war, 
malnutrition

Modified figure 1-1  Reiko Kishi “NANKODO’S ESSENTIAL WELL-ADVANCED SERIES”

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

Year 1960 1980 2000

9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǇŜƻǇƭŜΩǎ 
livelihoods

Post-war national 
reconstruction; 
period of rapid economic 
growth; pollution-related 
diseases

Urbanization and 
depopulation; waste and 
environmental problems; 
long working hours and 
death from overwork

Industrial globalization, 
economic depression and 
unemployment; declining 
birthrate and aging population

Primary industry
Urban population
Population aged 65 years or 
older

30%
30%
5.7%

10%
75%
9.1%

5%
80%
17.5%

Birthrate (per 1,000 people)
Crude death rate (per 1,000 
people)
Infant mortality rate (per 1,000 
births)
Life expectancy at birth

17.2
7.6
30

About 65 ς 70 years

13.6
6.2
7.5

About 73 ς 78 years

9.5
7.6
3.2

Men: 78 years; women: 85 
years

Health issues Pollution-related diseases, 
occupational health 
(acute poisoning, work-
related accidents), stroke 
prevention

Increased incidence of 
lifestyle-related diseases 
(diabetes, circulatory 
conditions), occupational 
health (death from 
overwork, chronic 
poisoning)

Increased incidence of stress 
disorders, prevention of 
lifestyle-related diseases, 
nursing care for the elderly, 
domestic violence and abuse

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.

Japan in 2010
Human health and well-being 

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

Å Ongoing high incidences of cancer, circulatory diseases and diabetes
Å Ongoing high percentage of smokers
Å Ongoing high incidence of death from overwork (due to long working 

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

positions)
Å Collapse of regional medicine and crisis in the medical insurance care 

system due to doctor shortages
Å Revisions of the medical system for latter-stage elderly people (aged 

75 and over) and the nursing-care insurance system
Å Rapidly increasing incidence of child abuse cases and young people 

with psychological issues 
Å Increasing incidence of drug dependence cases

. Research on environmental 
risks (trends)

II. 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 ς 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

Children with congenital 
Minamata disease

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

I-8

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

Substance Half-life

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)

Silent Spring

Rachel Carson Japanese translation

19641962

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.
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III. Implementation of a variety of large-scale 
research projects at the center by full-time 

instructors and those from other institutions

1. IƻƪƪŀƛŘƻ {ǘǳŘȅ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ /ƘƛƭŘǊŜƴΩǎ 
Health 

2. Nationwide Epidemiological Research on Sick House 
Syndrome

3. Large-scale Cohort Study on Working People
4. Study on Social Support Networks for the Elderly and 

Intervention to Prevent the Need for Nursing Care
5. Japan Eco & Child Study (Ministry of the Environment)

(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.

Hypospadias

Department of Renal and Genitourinary Surgery, 
Hokkaido University Hospital

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

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

Gene-environment 
interaction? Maternal genetic factors:  

CYP1A1

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)

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

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

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

ü Unclear temporal causal relationships
ü 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)

Several limitations of case-control study in 
retrospective study design

Tokyo

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

Sapporo (15)

Hakodate (5)

Obihiro (3)
Kushiro (2)

Asahikawa (2) Kitami (3)

Muroran (2)

Wakkanai (1)

Tomakomai (1)

Memuro (1)

Iwamizawa (1)

Nayoro (1)

Nakashibetsu (1)

Monbetsu (1)
Engaru (1)

Tokyo

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

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

Prospective cohort (1)
At gestational age
< 13 weeks
Questionnaire
Blood taken: 10 ml At third

trimester
Blood taken: 10 ml

At birth

Blood taken: 10 ml

At 4 months
Questionnaire

At 1 year
Questionnaire
Confirmation of
whether child
has diseases

12 weeks of gestation Third trimester Birth 4 months 1 year

Cord blood 30 ml

Organogenesis stage

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

Screening of mothers
and newborns for
endocrine function
(TSH,T3,T4

Measurement of total
IgE and IgA in maternal
blood and cord blood

Exposure assessment

Measurement of chemical substances
(such as dioxins, PFOS and mercury) and
CYP gene expression levels in maternal
blood, cord blood, hair and breast milk

Follow-up for onset of infectious
diseases and allergies

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

Elucidation of impacts on
developmental/behavioral
disorders during childhood

Elucidation of impacts on
the immune system, such as
atopy and asthma

Elucidation of individual susceptibility factors

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)

Cohort (2) – maternity clinic in Sapporo

Fetal stage Childbirth After birth

Detailed follow-up on neural
development and measurement
of cognitive functions and
behavior (e.g., Bayley test)

Exposure assessment

Å ¢ƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ƛƴŘƛǾƛŘǳŀƭ isomeric-level 
measurement of PCBs and dioxins
Å 7 PCDDs, 10 PCDFs
Å 4 non-ortho Co-PCBs
Å 8 mono-ortho Co-PCBs
Å 2 di-ortho PCBs
Å 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.

Effects of PCBs/Dioxins on 
Intrauterine Growth and 
Postnatal Development 

Infant birth weights and levels of PCDFs in maternal blood by 
gender (blood levels expressed after logarithmic transformation)

Log10-transformed total PCDFs

4,500
4,000
3,500
3,000
2,500
2,000
1,500

1.0 1.5 2.0 2.5

Bi
rt

h 
w

ei
gh

t (
g)

Boys
4,500
4,000
3,500
3,000
2,500
2,000
1,500

1.0 1.5 2.0 2.5

Girls

Log10-transformed total PCDFs

Konishi et. al. (Dioxin 2007)

r = -0.241
P < 0.03

r = -0.04
P = 0.65

aǳƭǘƛǇƭŜ ƭƛƴŜŀǊ ǊŜƎǊŜǎǎƛƻƴǎ ŦƻǊ ōƛǊǘƘ ǿŜƛƎƘǘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ t/55ǎκt/5Cǎ 
ŀƴŘ 5[πt/.ǎ ōȅ ƛƴŦŀƴǘ ƎŜƴŘŜǊ

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

log10 scale Beta a (95%CI) Beta a (95%CI)
Total (pg/g lipid)
Total PCDDs -125.7 (-402.3 - 150.8) -19.3 (-294.0 - 255.5)
Total PCDFs -237.6 (-595.2 - 119.9) ? -304.9 (-620.6 - 10.7)
Total PCDDs/PCDFs -136.6 (-418.3 - 145.1) -28.7 (-307.5 - 250.1)
Total non- ortho PCBs -90.7 (-350.4 - 169.0) -122.4 (-347.9 - 103.2)
Total mono- ortho PCBs -138.6 (-372.7 - 95.4) -104.3 (-308.7 - 100.1)
Total DL-PCBs -138.7 (-373.1 - 95.7) -105.3 (-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 PCDD TEQ -331.4 (-607.4 - -55.5) * -126.3 (-384.5 - 131.9)
Total PCDF TEQ -269.8 (-561.5 - 21.9) -241.7 (-491.7 - 8.4)
Total PCDD/PCDF TEQ -338.7 (-628.2 - -49.1) * -173.9 (-437.6 - 89.8)
Total non- ortho PCB TEQ -107.3 (-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 -112.1 (-315.1 - 91.0) -117.5 (-295.6 - 60.5)
Total TEQ -289.5 (-561.7 - 17.3) * -144.2 (-386.7 - 98.4)

*p <0.05

a Beta coefficients represent the change in birth weight (g) for a 10-fold increase in the dioxin level.

Male Female

Konishi et al., Environ Res (2009)

Evaluation of infant development

Å Infant neurodevelopment was evaluated on 
mental and motor scales using a Japanese 
translation version of the Bayley Scale of Infant 
Development (BSID-II).  BSID-II 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.

Infant neurobehavioral development

BSID-II
(Bayley Scale of Infant Development, 
second edition)

Adjusted for gestational age, smoking during pregnancy and blood sampling 
time * p < 0.05, ** p < 0.01

ɓ t p ɓ t p
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
1,2,3,4,7,8-HxCDD -0.035 -0.394 0.694 -0.124 -1.462 0.146
1,2,3,6,7,8-HxCDD 0.023 0.259 0.796 -0.045 -0.520 0.604
1,2,3,7,8,9-HxCDD 0.002 0.026 0.979 -0.189 -2.284 0.024 *
1,2,3,4,6,7,8-HpCDD -0.219 -2.395 0.018 * -0.240 -2.749 0.007 **
OCDD -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 *
2,3,4,7,8-PeCDF 0.022 0.252 0.801 -0.046 -0.544 0.588
1,2,3,4,7,8-HxCDF -0.107 -1.199 0.233 -0.137 -1.615 0.109
1,2,3,6,7,8-HxCDF -0.099 -1.117 0.266 -0.167 -1.990 0.049 *
2,3,4,6,7,8-HxCDF 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

MDI PDI

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)

Nakajima et al., Env. Health Perspectives, 2006
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Effects on immunity and allergies

Å IgE levels in newborn infants
Å Risks of developing postnatal infections 

and allergies

(Washino et al., Miyashita et al.)

Maternal dioxin isomer levels and cord serum IgE in male infants
(regression coefficients)

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.

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 0.1 -1.229 0.01
Total PCDD/PCDF TEQ -0.681 0.1 -1.144 0.05
Total non-ortho PCB TEQ -0.234 N.S. -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

Washino, Dioxin (2007)

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

Adjusted OR between otitis media and dioxin levels  

Total Male Female
OR P OR P OR P

¢ƻǘŀƭ (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 N.S. 1.12 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 N.S. 1.00 N.S. 1.00 N.S.
²Ihπлр (TEQ pg/g lipid)
Total PCDD TEQ 1.04 N.S. 1.16 N.S. 1.01 N.S.
Total PCDF TEQ 1.36 0.05 1.56 0.05 1.30 N.S.
Total PCDD/PCDF TEQ 1.05 N.S. 1.12 0.05 1.02 N.S.
Total non-ortho PCB TEQ 1.05 N.S. 1.12 N.S. 1.00 N.S.
Total mono-ortho PCB TEQ 1.14 N.S. 6.03 N.S. 0.24 N.S.
Total coplanar PCB TEQ 1.04 N.S. 1.11 N.S. 0.99 N.S.
Total dioxin-TEQ 1.03 N.S. 1.07 0.05 1.01 N.S.

Miyashita et al., (submitted)

Comparison of exposure levels with those 
in other countries

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

Å In a previous study conducted by Longnecker et al., PCB 153 levels
were compared to data from 10 other research projects.  However, 
Řŀǘŀ ŦǊƻƳ WŀǇŀƴ ǿŜǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘΦ  Lƴ ƻǊŘŜǊ ǘƻ ŎƻƳǇŀǊŜ {ŀǇǇƻǊƻΩǎ 
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.

Å 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.

Genetic susceptibility factors

(What types of women are at high risk?)

Effects of maternal passive smoking on 
babies in the fetal stage 

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

Pregnant 
women 

total

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

-0.5

-1.3

-1.7

-1.2

-0.8

-0.6

-1.8

-1.6

-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0

(cm)
CYP1A1   AhR      GSTM1

CYP1A1

GSTM1

AhR

YP1A1

Pregnant 
women 

total

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) 

From Barker’s hypothesis to DOHaD

Å 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

USA

Germany

England

Nihon Keizai Shimbun “Miki Obara Keizaikyousitsuò (2010)

Large-scale Cohort Study on 
Working People

Outline of the Hokkaido occupational 
cohort study

Survey items:
¸Individual attributes: academic background, 
marital status, housemates, etc.
¸Work environment: job category, job class, work 
hours, holidays
¸Occupational stress (demand-control model, 
effort-reward model), etc.
¸Mental health: insomnia (Athenes Insomnia Scale), 
depression (CES-D), etc.
¸ Lifestyle habits: smoking, drinking, exercise, etc.

Clarification of risks 
and mechanisms in 
work environments 
and social/economic 
factors on stress, 
insomnia, 
atherosclerosis and 
metabolic syndrome

The six-year follow-up survey involved a total of 
8,000 people from three local governments and 
one freight company.

2003 (baseline 
survey): 
questionnaire, 
health checkup, 
hsCRP, baPWV, 
helicobacter 
pylori infection

A large number of findings have been 
reported, including the relationship 
between occupational stress and 
insomnia, the effects of insomnia on the 
development of DM, and the relationship 
between helicobacter pylori infection and 
atherosclerosis.

2004 ς 2009 (outcome follow-up survey)
Results of health checkup, disease 

history, questionnaire

Occupational stress (JCQ, ERI) and insomnia 

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

(Utsugi et al., Sleep 2005)
OR

Duration of daily VDT work and insomnia

Adjusted for gender, age, education, wearing of glasses, drinking, exercise, BMI, days off, 
working hours and occupational stress
* p < 0.05 (vs. < 2 hours)

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

Daily sleep duration and diabetes mellitus occurrence

Adjusted for age, gender, BMI, smoking, drinking, working hours, occupational stress, education and 
shift work 
*p < 0.05, ** p < 0.01, *** p < 0.001

(Kita et al., in progress)

Without family history With family history

Nationwide Epidemiological 
Study on Sick House Syndrome

Setting: 6 regions of Japan

48
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Chemical concentration differences 
between Sapporo and other regions

49

**
**

**

**
**

** **

**

P-values were calculated using the Mann-Whitney U test. **P < 0.001
Reiko Kishi, Building Maintenance 
Educational Center report (in Japanese), 
March 2008

Bars represent the 
median + 75% 
values

Fungus and mite concentration differences 
between Sapporo and other regions

50

Sapporo

Other regions

Bars represent the 
median + 75% 
values

P-values were calculated using the Mann-Whitney U test. **P < 0.001
Reiko Kishi, Building Maintenance 
Educational Center report (in Japanese), 
March 2008

**
**

**

Associations between atopic dermatitis 
and phosphate levels

51

Floor Multi-surface

OR (95% CI) P-value OR (95% CI) 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 gender and age strata.
Odd ratios were calculated using log10-transformed variables. 

III. Overview of the Japan 
9ƴǾƛǊƻƴƳŜƴǘ ϧ /ƘƛƭŘǊŜƴΩǎ {ǘǳŘȅ 
(Ministry of the Environment)

Hokkaido Cohort Study (200 ): 20,000 participants

Tohoku Cohort Study 2001 1,300 participants

WŀǇŀƴ 9ƴǾƛǊƻƴƳŜƴǘ ϧ /ƘƛƭŘǊŜƴΩǎ {ǘǳŘȅ όǘƻ ōŜ ƭŀǳƴŎƘŜŘ ƛƴ нлмм ǿƛǘƘ мллΣллл ǇŀǊǘƛŎƛǇŀƴǘǎύ

Worldwide Birth Cohorts

JECS: 10,000

Japan: Governmental : Overseas

Boston Birth Cohort (USA)

Sample: n = 249

Sample: n = 559

Sample: n = 240

Sample: n = 313

Sample: n = 160

Sample: n = 157

Sample: n = 305
Sample: n = 912

Sample: n = 1,022

Sample: n = 1,502

Sample: n = 779

Sample: n = 550

Sample: n = 178

Sample: n = 418

Sample: n = 1,265

Sample: n = 238

Sample: n = 831

Sample: n = approx. 1,300

Sample: n = approx. 20,000

Sample: n = 101,042*

* 1997 – 2002 

* 1999 – Sep. 2007 

Michigan Cohort (USA)

Cleveland Cohort (USA)

Faroe Islands Birth Cohort 
(Denmark)

North Carolina Cohort (USA) Yugoslavia (Yugoslavia) 

Seychelles Child Development Study 
(Republic of Seychelles)

German Environmental Study 
(Germany)

German Cohort (Germany)

Dutch PCB/Dioxin Study (the 
Netherlands)

MOCHE (Korea)

Tohoku Study of Child Development 
(TSCD) (Japan)

Port Pirie Cohort (Australia)

New Zealand Study (New 
Zealand)

Christchurch Health and Development 
Study (New Zealand)

Hokkaido Cohort (Japan)

Danish National Birth Cohort 
(Denmark)

Norwegian Mother and Child Cohort 
Study (Norway)

Oswego Newborn and Infant
Development Project (USA)

National Children's Study (USA)

Mexico City Prospective Lead 
Study (Mexico)

Cincinnati Lead Study Cohort 
(USA)

Rochester Long-term Lead Study 
(USA)

Sample: n = 100,000 (prospective);
budget: 23 billion yen*

*2000 – 2008

Sample: n = 1,500 (prospective)

Sample: n = 90,000*; budget: 2.6 billion 
yen*

Regional unit centers 
at 15 locations across 
the country

No. Regional unit center name

1 Hokkaido

2 Miyagi

3 Fukushima

4 Chiba

5 Kanagawa

6 Koshin

7 Toyama

8 Aichi

9 Kyoto

10 Osaka

11 Hyogo

12 Tottori

13 Kochi

14 Fukuoka

15 Southern Kyushu/Okinawa

the Japan Environment & Childrenôs 
Study (Ministry of the Environment)

Framework and characteristics of the Hokkaido unit

Asahikawa
Pop.: 350,000
Area: 748 km2 

(core city)

Kitami and 4 neighboring 
towns

Pop.: 160,000
Area: 5,200 km2

(an area of agriculture, 
forestry and fisheries)

Sapporo
Pop.: 1.9 million
Area: 1.121 km2

(large city)

1. Four universities collaborate to 
cover the Hokkaido region, 
which accounts for 20% of the 
national land area (a 
cooperative structure as a unit is 
created).

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).

4. In the eastern Hokkaido/Kitami 
area, where the major 
industries are agriculture, 
forestry and fisheries, one city 
and four towns are involved in 
the study.   

Fig. 3 Establishment of the Hokkaido University Center 
for Environmental and Health Sciences 

(a joint-use facility for education and research)
Å Established on April 1, 2010

Å The focus of the center is not on receiving large research grants.

Å 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.

Å It is important 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.

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

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.

1. Global warming
2. Integrated water resource management
3. Construction of a sound material-cycle society
4. Securement of a stable food supply and 

sustainable forest resource management
5. Measures against infectious diseases
6. Environment and health

Future efforts
1. International cooperation is vital, especially for tackling global 

warming.  Specific measures, including those for human 
adaptation to rapid climate change and disaster control, are 
needed.

2. {ƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŜƴǾƛǊƻƴƳŜƴǘǎΥ WŀǇŀƴΩǎ ǇƻǾŜǊǘȅ ǊŀǘŜ Ƙŀǎ 
been the second-highest among OECD members since 2006 after 
that of the United States. 

3. It is 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.).

Health ς Safety ς 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

Å Hokkaido University emphasizes the three concepts of 
health, safety and wellbeing as major pillars for education 
and research.

Thank you  very much

Center for Environmental & Health 
Sciences CEHS)
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⁶ :

 on 
going

⁶ :

全体会

環境健康科学研究教育センターにおける研究の概要と今後の課題に
ついて：本学におけるセンター設立の意義を含めて

セッション１：自然と社会の健康への影響
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ϴ.  

Hypospadias

Department of Renal and Genitourinary Surgery, 
Hokkaido University Hospital

ῤ ҇
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Ở ҮᾸ Ҝӎ

hypospadias
ς

interaction  ? Maternal genetic factors;  
CYP1A1

.

Kishi et al., Basic Clin Pharmacol Toxicol (2008)
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Sapporo (15)

Hakodate (5)

Obihiro (3)
Kushiro (2)

Asahikawa (2) Kitami (3)

Muroran (2)

Wakkanai (1)

Tomakomai (1)

Memuro (1)

Iwamizawa (1)

Nayoro (1)

Nakashibetsu (1)

Monbetsu (1)
Engaru (1)

Tokyo

:560 3
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TSH,T3,T4

IgE, IgA

PFOS
CYP

514

Ah
DRD2, DRD4

Exposure assessment

Å ¢ƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ƛƴŘƛǾƛŘǳŀƭ isomeric-level 
measurement of PCBs and dioxins
Å 7 PCDDs, 10 PCDFs
Å 4 non-ortho Co-PCBs
Å 8 mono-ortho Co-PCBs
Å 2 di-ortho PCBs
Å 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.

PCB

PCDFs 

Log10 Transformed Total PCDFs

4,500

4,000

3,500

3,000

2,500

2,000

1,500
1.0 1.5 2.0 2.5

Bi
rt

h 
w

ei
gh

t (
g)

Boys
4,500

4,000

3,500

3,000

2,500

2,000

1,500
1.0 1.5 2.0 2.5

Girls

Log10 Transformed Total PCDFs

YƻƴƛǎƘƛ ŜǘΦ ŀƭΦ ό5ƛƻȄƛƴ нллтύ

r = -0.241
t < 0.03

r = -0.04
t = 0.65

aǳƭǘƛǇƭŜ ƭƛƴŜŀǊ ǊŜƎǊŜǎǎƛƻƴǎ ŦƻǊ ōƛǊǘƘ ǿŜƛƎƘǘ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ t/55ǎκt/5Cǎ 
ŀƴŘ 5[πt/.ǎ ōȅ ƛƴŦŀƴǘϥǎ ƎŜƴŘŜǊ

log10 scale Beta a (95%CI) Beta a (95%CI)
<Total> (pg/g lipid)
  Total PCDDs -125.7 (-402.3 -  150.8) -19.3 (-294.0 -  255.5)
  Total PCDFs -237.6 (-595.2 -  119.9) -304.9 (-620.6 -    10.7)
  Total PCDDs/PCDFs -136.6 (-418.3 -  145.1) -28.7 (-307.5 -  250.1)
  Total non-ortho  PCBs -90.7 (-350.4 -  169.0) -122.4 (-347.9 -  103.2)
  Total mono-ortho  PCBs -138.6 (-372.7 -    95.4) -104.3 (-308.7 -  100.1)
  Total DL-PCBs -138.7 (-373.1 -    95.7) -105.3 (-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 -331.4 (-607.4 -   -55.5) * -126.3 (-384.5 -  131.9)
  Total PCDFs TEQ -269.8 (-561.5 -    21.9) -241.7 (-491.7 -     8.4)
  Total PCDDs/PCDFs TEQ -338.7 (-628.2 - -49.1) * -173.9 (-437.6 -   89.8)
  Total non-ortho  PCBs TEQ -107.3 (-306.1 -    91.5) -114.8 (-289.4 -   59.8)
  Total mono-ortho  PCBs TEQ -138.6 (-372.7 -    95.4) -104.3 (-308.7 -  100.1)
  Total DL-PCBs TEQ -112.1 (-315.1 -    91.0) -117.5 (-295.6 -   60.5)
  Total TEQ -289.5 (-561.7 -  -17.3) * -144.2 (-386.7 -   98.4)

*p <0.05

a Beta coefficients represent the change in birth weight (g) for a 10-fold increase in the dioxins level.

Male Female

Konishi et al., Environ Res (2009)

Å
2 BSID-

Å BSID-

(Bayley, 1993)

BSID--ϳ Adjusted for gestational age, smoking during pregnancy, and blood sampling 
time. * p < 0.05; ** p < 0.01

ɓ t p ɓ t p
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
1,2,3,4,7,8-HxCDD -0.035 -0.394 0.694 -0.124 -1.462 0.146
1,2,3,6,7,8-HxCDD 0.023 0.259 0.796 -0.045 -0.520 0.604
1,2,3,7,8,9-HxCDD 0.002 0.026 0.979 -0.189 -2.284 0.024 *
1,2,3,4,6,7,8-HpCDD -0.219 -2.395 0.018 * -0.240 -2.749 0.007 **
OCDD -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 *
2,3,4,7,8-PeCDF 0.022 0.252 0.801 -0.046 -0.544 0.588
1,2,3,4,7,8-HxCDF -0.107 -1.199 0.233 -0.137 -1.615 0.109
1,2,3,6,7,8-HxCDF -0.099 -1.117 0.266 -0.167 -1.990 0.049 *
2,3,4,6,7,8-HxCDF 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

MDI PDI

PCBs and Dioxins 
6

bŀƪŀƧƛƳŀ Ŝǘ ŀƭΦΣ 9ƴǾΦ IŜŀƭǘƘ tŜǊǎǇŜŎǘƛǾŜǎΣ нллс
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Å IgE
Å

Washino et al., 2007
Miyas ita et al., submitted)

dioxin levels cord serum IgE
Regression coefficients

Adjusted for mother’s age, maternal allergic history, paternal allergic history, smoking during pregnancy, parity, 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.

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 0.1 -1.229 0.01
Total PCDD/PCDF  TEQ -0.681 0.1 -1.144 0.05
Total Non-ortho PCBs TEQ -0.234 N.S. -0.498 0.1
Total Mono-ortho PCBs 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

Washino, Dioxin (2007)

Adjusted for maternal educational level, parity, infant gender, breast-feeding duration, 
environmental tobacco exposure, day care attendance and blood sampling period
<Total> OR; Per each 10 increase in dioxins concentration   *p 0.05; **p 0.01

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 N.S. 1.12 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 Dioxin 1.00 N.S. 1.00 N.S. 1.00 N.S.
<WHO-05> (TEQ pg/g lipid)
Total PCDD-TEQ 1.04 N.S. 1.16 N.S. 1.01 N.S.
Total PCDF-TEQ 1.36 0.05 1.56 0.05 1.30 N.S.
Total PCDD/PCDF-TEQ 1.05 N.S. 1.12 0.05 1.02 N.S.
Total Non-ortho PCBs-TEQ 1.05 N.S. 1.12 N.S. 1.00 N.S.
Total Mono-ortho PCBs-TEQ 1.14 N.S. 6.03 N.S. 0.24 N.S.
Total Coplanar PCB-TEQ 1.04 N.S. 1.11 N.S. 0.99 N.S.
Total Dioxin-TEQ 1.03 N.S. 1.07 0.05 1.01 N.S.

Miyashita et al., (submitted)

Å TEQ

Å Longnecker PCB153 10

134 64
PCB153

Å

PAH
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* p<0.05   * * p<0.01 (Sasaki et al, 2005)
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* p<0.05   * * p<0.01 (Sasaki et al, 2005)

Recent Increase of Newborn under 2,500g 
in Japan  OECD Health Data, 2003)

Japan

USA

Germany

England

2010.10.21
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“Barker DOHaD

Å “ Fetal Origins Hypothesis

2

Barker 
et al., Lancet 1993

Developmental origins of health and disease (DOHaD).
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Occupational stress (JCQ,ERI) and Insomnia 

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

(Utsugi et al., Sleep 2005
OR

Duration of daily VDT work and Insomnia

Adjusted for sex, age, education, glasses, drinking, exercises, BMI, day-off, working hours, 
and job strain.

p<0.05 (vs. < 2 hours)

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

Daily sleep duration and Diabetes mellitus Occurrence

Adjuted for age, sex, BMI, smoking, drinking, working hours, occupational stress, education and shift 
work.
*p<0.05,**p<0.01,***p<0.001

(Kita et al. submitted

Setting: 6 regions in Japan

48
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Chemical concentration differences 
between Sapporo and other regions

49

**
**

**

**
**

** **

**

P-values were calculated by Mann-Whitnely U test. **t<0.001
Kishi, Report for Building Maintenance 
Educational Center (in Japanese March, 
2008

Bars represent the 
median+75% 
values

Fungi and mite concentration differences 
between Sapporo and other regions

50

Sapporo

Other regions

Bars represent the 
median+75% 
values

P-values were calculated by Mann-Whitnely U test. **t<0.001
YƛǎƘƛΣ wŜǇƻǊǘ ŦƻǊ .ǳƛƭŘƛƴƎ aŀƛƴǘŜƴŀƴŎŜ 
9ŘǳŎŀǘƛƻƴŀƭ /ŜƴǘŜǊ όƛƴ WŀǇŀƴŜǎŜ aŀǊŎƘΣ 
нллу

**
**

**

Associations between Atopic 
dermatitis and levels of phosphate
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Floor Multi-surface

OR (95%CI) p-value OR (95%CI) 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.
Odd ratios were calculated using log10-transformed variables. 

ϴ

Hokkaido Cohort Study (2001 ): 20,000 participants

Tohoku Cohort Study(2001 : 1,300 participants

Japan Environment & Childrenós Study 2011 Ὸ⁮ 10
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Thank you  very much

Center for Environmental & Health 
Sciences CEHS)
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Forest distribution in Mongolia

Forest zones in Mongolia
(Classification based on elevation)

Ä Sub-alpine forest zone 
Ä Mountain taiga forest zone 

Pseudotaiga forest zone 
Ä Sub-taiga forest zone 
Ä Forest-steppe zone 

 

The natural zones of Mongolia
Context 

Ä Forest Condition in Mongolia 
Ä Forest degradation and deforestation 
Ä Forest rehabilitation and tree planting 
Ä Problems and limitations in tree 

planting and forest rehabilitation
Ä Recommendations

Plenary Lecture

Institute of Geoecology
Mongolian Academy of Sciences

Issues on Forest Rehabilitation of 
Degraded Forestland in Mongolia

セッション２：生態系劣化と生活劣化
Session 2: The Deterioration of Ecosystems and itfs Impact on Human Life

全体会

Jamsran Tsogtbaatar

モンゴルにおける荒廃森林地帯再生の課題

1 2

3 4
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Key factors of Forest degradation

Forest fire

Logging Grazing 

The structure of Forest fund

Source: Ministry of Nature and Environment , 2006

Environmental issues facing in 
Mongolia

The Government of Mongolia has 
identified following issues as priority 
environmental areas:
Å Land degradation
Å Desertification
Å Deforestation
Å Biodiversity loss 
Å Air and water pollution

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

Ä Population demography 
Ä Increasing livestock numbers
Ä Increasing demand for wood material 
Ä Low enforcement of environmental 

laws
Ä Weak development of forest 

institutions

Source: MNE, 2002

Forest fire frequency in Mongolia

Forest insect and pest outbreaks

The main species of forest insect pests

ÅLymanthria dispar (adult)
ÅDendrolimus superans sibiricus (pupa)
ÅLymanthria dispar (larva)
ÅDendrolimus superans sibiricus (adult)

Annual wood harvesting volume
(ô000 m3)

Year Industrial 
use

Private 
use 

timber

Fuel wood Wood 
from 

thinning 

Total 
volume 

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
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Current phenomenon of forest use 

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

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

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

Development of Larix sibirica
stands after fire or logging 

Source: Park Yeong Dae, Tsogtbaatar, 2002
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Changes in plant community 
after forest fire and logging

Site 
no.

Survival 
rate (%)

Distance 
from 
forest 
(km)

Altitude 
(m) Aspect Grazing 

intensity

1 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

Grazing intensity and survival rate 
of planted larch trees

Factors of land degradation 

Ä Vast rangeland area and nomadic lifestyle
Ä Long tradition of rangeland use and

livestock breeding
Ä Climate change and extreme weather

evidence
Ä Overgrazing and mismanagement of

rangeland
Ä Compliance and enforcement of Land law

Land degradation/
desertification

Desertification 
classes

1990 2000 

Slightly 76.0 34.9

Moderate 20.0 38.7

Heavy 3.0 16.1

Very heavy 1.0 1.8

Arid desert 
region 

- 8.5

Semi-arid, arid 
territories

41.3 44.7

1990 Camel
2%

Cattle
11%

Goat
20%

Sheep
58%

Horse
9%

Camel Horse Cattle Sheep Goat

Increase of number of livestock

2005

Goat
43%

Horse
7%

Cattle
7%

Camel
1%

Sheep
42%

Camel Horse Cattle Sheep Goat

Since 1990s total number 
of domestic animals has 
increased up to 40.0 
million and the carrying 
capacity of pastureland 
has changed drastically.

Impact of livestock on land cover
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ÄDue 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.

ÄAlmost 80% Mongoliaôs total pasture land has
changed, of which 3.2 million hectares is
considered degraded.

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

Desertification map of Mongolia 2007

What is climate change impact 
on deforestation? 

Trend of changes of mean annual 

temperature

Annual precipitation changes

Number of days with above 30.0 degrees 
temperature in July

(Bogd soum of Ovorkhangai aimag)

0

5

10

15

20

25

30.0 deg 33.0 deg

Since 1975, number of days with temperature above 
30.00C increased by 11 days 

By Dr.Natsagdorj, 2006
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15.X.1983 Hatgal 20.IX.2004 Hatgal

Ground Temperature
Permafrost degradation

Å Climate warming leads to recent 
degradation of permafrost.

Å In generally the permafrost in 
Hovsgol Mountain region is 
degrading more intensive than in 
other mountains of Mongolia

Å Mean annual permafrost 
temperature and the depth of 
active layer have increased by 
0.60C and 60 cm, respectively

Key indicators for Sustainable 
Forest Management in Mongolia

Ä Increase in the Extent of Forest and 
Tree Cover 

Ä Conservation and maintenance of soil 
and water resources

Ä Maintenance and enhancement of 
Ecosystem Function and Vitality 

Ä Adequacy of Policy, Legal and 
Institutional Framework 
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How can do rehabilitation work 
in degraded forestland area?

Criteria for selection of tree species 

Ä Good adapting ability 
Ä Ability to stand moisture stress 
Ä Adaptation to drought 
Ä Adaptable to soil condition  
Ä Nitrogen fixing capacity 
Ä Fast growth 

Pre-conditions of tree planting 
activity

The selected sites of tree plantation 
are briefly described basing on 
following aspects: 

Ä Objective of the planting activity 
Ä Success and performance of planting 

activity 
Ä Factors influenced on success/failure 

of plantation 
Ä Lessons learned 

Implementation of reforestation 

Ä Reforestation activities in Mongolia 
commenced in 1971. 

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

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

Reforstation activity (1980-2006) Steps for successful reforestation

Timely planting

Maintenance and protection

Species-site matching

Plantation technology 

Ä Site selection 
Ä Species selection 
Ä Nursery technology 
Ä Establishment methods and tools 
Ä Tree planting technology 
Ä Silvicultural techniques 
Ä Economic and ecological analysis 

Cases of reforestation activities in 
northern Mongolia
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Key considerable areas to enhance 
forest ecosystem functions

Ä Impact of drought on forest growth 
and post fire regeneration

Ä Climate - disturbance interactions in 
forest ecosystems 

Ä Seasonal development of forest stand 
under global warming 

Ä Response of boreal forest ecosystems 
to permafrost degradation 

National Programs and 
Activities in forest rehabilitation 

Forestry related National programs

Ä Mongolian Action Program for the 
21st Century ï MAP 21

Ä National Action Program  for Combat 
desertification, 1995

Ä Environmental Action Program, 1995
Ä National Action Program on Climate 

Change, 2000
Ä National Forest Program, 2001

GREEN BELT PROGRAM

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

Ä First stage - 2005-2015
Ä Second stage- 2015-2025
Ä Third stage-2025-2035

What are a problems on 
reforestation and tree planting 

activities in Mongolia? 

Current problems in tree planting 

Ä Labor intensive technique 
Ä Time consuming method 
Ä Insufficient skilled labor 
Ä Limited financial allotment 
Ä Poor maintenance 
Ä Weak system of land management 

Main problems and limitations

Ä Difficulty in collecting quality seeds 
and producing quality seedlings

Ä Lack of supportive inputs and 
incentives for plantation activities

Ä No effective application of 
participatory approaches

Ä High conflict between forestry and 
livestock sector  

Main problems and limitations

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

Ä Lack of skilled man power in tree 
planting process 

Ä No any extension service in tree 
planting activity 

Ä Weak monitoring system of post 
plantation activity 
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Recommendations

Ä The plantations should be established 
on a manageable scale

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

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

Recommendations 

Ä Stimulate private sector investment 
in tree planting activity 

Ä Giving forestry professional services 
and technical support 

Ä Strengthening Professional Capacity 
in Extension Participatory forestry 

Ä Integrate tree planting with income 
generation activity 
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Plenary Lecture

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. 

Sustainable Use and the Eecosystem Network of Mongolian 
Nomadic Pastures

Session 2: The Deterioration of Ecosystems and it’s Impact on Human Life
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Sustainable use and the ecosystem 
network of Mongolian nomadic pastures

Noboru Fujita

(Research Institute for Humanity and Nature)

Russia

Mongolia

China
Japan

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/Km2

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

Mongolian nomadism
Basic primary industries
It continues from the Hsiung-nu the 3rd century BC 

Ulan Bator

Mandalgobi

Dalanzadgad

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 

Larix sibirica

Picea obobata

The forest steppe zone

Caragana microphylla

The steppe zone
The shrub is dominant.
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A legume: nitrogen fixation, spines

The desert steppe zone mainly two shrub types

Caragana stenophylla

Dry type of Caragana
Small, narrow leaves with thin spines

A mixture of Kalidium foloatum and Reaumuria soongolica

Kalidium foliatum Chenopodiaceae, C4 plant

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.

A watering place is important 
for summer place of residence.

Near the watering place like a river or a well

Winter quartersSpring quarters

It is important to shelter from the cold 
for winter place of residence. 

The lower place of the south-facing slope
where 

Winter quartersSpring quarters

It is important for the winter place of residence 
to shelter from the cold north-west wind.

Why does the residence moves at a short distance 
from winter to spring?

The foot of the south-facing slope














































































































































































































































