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Message from
the Director-General

TACHIMOTO Narifumi

he Research Institute for Humanity and Nature (RIHN) was established to
Tconducl comprehensive, integrated research (global environmental stud-
ies) in order to create an academic discipline directed to solution of the earth’s
environmental problems. As one of the National Institutes for the Humanities
of the Inter-University Research Institute Corporation, RIHN is unique in pro-
moling the fusion of sciences and the humanities.

Environmental problems are said to have reached global proportions as
modern civilization challenged and sought to control nature. Such global envi-
ronmental problems are rooted in human culture in the broadest sense of the
term. With this basic understanding, we at RIHN consider that the solution of
global environmental problems lies in unraveling the chains of interaction
between man and nature and seeking new paradigms of dynamic equilibrium.

Research into the essence of global environmental problems is organized
al RIHN through a system of research projects and lixed-term appointments,
Supported by cooperative research with universities and research institutes at
home and abroad, this system of fixed-term projects gives rise to the features
of integration, international networking, leadership and fluidity that charac-
terize our inter-university research institute. In particular, the selection of pro-
jects involves rigorous evaluation by a committee comprised entirely of exter-
nal members including overseas researchers.

In March 2007 the initial projects were completed, and more projects will
reach completion in the near future. In response to this, a system of programs
that bring together several projects has been introduced into the Research
Department, and the former Research Promotion Center has been restructured
as the Center for Cooperation, Promotion and Communication (CCPC). This
CCPC will function not only to support research but also to establish the core
identity of RIHN and organize the dissemination of results. From this year, the
projects are grouped in this prospectus according to the domain of the pro-
gram to which they belong.

In this way, based on an organizational system of research that is unique
not only in Japan but also worldwide, RIHN is poised o take flight as a research
institute of which Japan can be proud, where researchers, educators and staff
from a diversity of fields gather to face new challenges. 1 invite your warm
understanding and support, together with your criticisms, of not only this
prospectus but all of RIHN's activities.



Founding Mission and Goals

The Research Institute for Humanity and Nature (RIHN) was established in April
2001 as an inter-university research institute of the Ministry of Education, Culture, Sports,
Science, and Technology. It was to conduct comprehensive research in order create an
academic discipline directed to solution of the earth’s environmental problems.

Environmental research has hitherto been tackled in various separate fields of the
natural sciences. RIHN’s mission is to clarify the essence of environmental problems
and identify ways that man should interact with nature. It is necessary to understand
that environmental problems have three dimensions or aspects.

The first dimension is that of environmental problems in daily life, including various
problems related to the human body and people’s lifestyles. The second is that of socially
constituted problems. These include global warming, loss of biodiversity, depletion of
walter resources, pollution by waste, and sall-water damage. An important task here is to
clarify the social (political and economic) systems that cause these problems. The third
dimension is that of “true” environmental problems. These are problems related to the
mechanisms of and changes in global systems, such as the atmosphere, water, land, and
climate, which are primarily the concern of the natural sciences and earth sciences.

Global environmental studies is not a finished, systematized discipline but some-
thing to be built for man’s future survival through continuing trial and error. In this
regard, the aim should be to build a constantly changing dynamic system.

Al RIHN, we firmly believe that environmental problems concern humanity and all
living organisms that presently inhabit the earth or will do so in the future. The “com-
prehensive” research that is RIHN's mission means not only the integration of academic
domains but also the pursuit of understanding a phenomenon in its entirety.

If global environmental problems are rooted in human culture, then the global
environmental studies to which RIHN aspires can be regarded as humanics, the inquiry
into how humans live. For this reason, global environmental studies should stand at
the starting point of environmental studies, dealing with the problems of humans and
humanity in the midst of nature.
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Features of RIHN

Research aimed at solving global environmental problems has
progressed in many fields worldwide in recent years. At RIHN,
we focus on problems such as warming, rising sea levels and
loss of diversity at a regional level and, because regional problems have a complex bear -
ing on the earth as a whole, we consider it necessary to conduct the basic research of
field survey and data accumulation within an integrated framewaork that includes corre-
lations with human existence. Research into questions of human lifestyles and culture
is naturally based on the methods and viewpoints of the humanities and social sciences;
but in carrying out such research, we consider it important to combine this approach
with the methods and viewpoints of the natural sciences. An interactive approach
between the natural sciences and the humanities and social sciences leads to the inte-
gration of global environmental studies as humanics.

Integration

Research projects at RIHN involve not only researchers from
domestic universities and research institutes but also overseas
researchers participating through agreements with research
institutes overseas. RIHN also actively participates in the planning and operation of
research projects at overseas institutes and invites overseas researchers to RIHN as vis-
iting faculty or researchers. In 2006, 58 scholars from overseas took part in our [first
international symposium and four satellite symposia, In 2007, our second international
symposium attracted 28 researchers from overseas. In 2008, overseas researchers will
again be invited to our third international symposium.

International
Networking

Research projects at RIHN are grouped under one of five pro-
grams according to the research domain, and each program has
an overall leader. Through the program leaders and project
leaders, research projects are implemented in an integrated fashion. The Director-
General, Deputy Director-General, program leaders and head of the Center for
Cooperalion, Promotion and Communication play central roles at home and abroad in
coordinating the building of global environmental studies, disseminating research results,
organizing international symposia, and responding to internal and external evaluations.

Leadership

Al RIHN, all professors, associate professors and assistant pro-
fessors participate in research projects on the basis of fixed-term
appointments, and project researchers and others similarly
finish their terms of appointment with the completion of the project. This project system
ensures the fuidity of personnel. Projects, moreover, progress from incubation study
(15) through feasibility study (FS) and pre-research (PR} to full research (FR), and the
project system allows a flexible response to the organizational and personnel require-
ments at each stage. Fluidity is also realized through the constant exchange of person-
nel with domestic partner institutes.

Fluidity



Towards Consilience and Futurable Societies

Research at RIHN seeks to elucidate the chains of interaction between man and
nature. Research programs are established in five domains, circulation, diversity,
resources, environmental history, and global area studies {ecosophy); and each program
comprises a number ol projects with a variety of topics, concerned with a diversity of
areas and time-scales. In this situation, it is necessary to establish a clear direction in
which unify these projects as constituents of global environmental studies.

Research projects at RIHN have hitherto been grouped under a diversity of topics,
including water circulation, atmosphere, climate, oceans, underground environments,
islands, ecosystems, food production systems, disease, landscapes, and civilizations,
These individual studies have been classified along particular axes of research.

We consider it a major mission of RIHN to build consilience among these research
axes within a more readily comprehensible framework of global environmental studies.
Building consilience will elucidate the essence of global environmental problems and
allow us to grasp them through new paradigms. This in turn will allow us to plan for the
formation of futurable societies.

The new framework for research comprises five so-called domains (Figure 1), The
domains of circulation, diversity, and resources provide frameworks for the analysis of
problems related to the dynamics of man's interactions with nature. These three
together encompass environmental studies of the humanosphere. Studies along the
axes of time and space are respectively classified in the domains of environmental his-
tory and global area studies (ecosophy). Environmental history looks at the change and
continuity in civilizations from past to present and explores possibilities for the future.
Ecosophy can be called the study of governance in the widest sense, seeking to under-
stand regional environmental problems in conjunction with global environmental prob-
lems. In this way, we consider global environmental studies to rest on three pillars: the
domains related to man’s interaction with nature (circulation, diversity, and resources),
environmental history, and ecosophy.

The five programs, RIHN's mission and direction are shown on the following page
in Figure 2.

Circulation Resources Diversity

Program Program Program

Global

Environmental
Studies

Global
Area Studies

(Ecosophy)
Program

Figure | Concept of Global Envilonmental Studies



Planning for Futurable Societies
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Resources
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Circulation Diversity
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Rasearch Programs in Five Domains
Directed toward Building Consilience

Global
Area Studies
(Ecosophy)

Establishment of
Five Research Domains
Based on Five Research Axes

Can

Environmental Problems

Water Circulation, Atmosphere, Climate, Oceans, Underground Environments,
Islands, Ecosystems, Food Production Systems, Disease, Landscapes, Civilizations

Figure 2 Building Consilience

@Circulation Domain Program Centered on the sphere of human survival, this program deals mainly with
problems arising from excess and deficiency, imbalanced distribution and overuse in the circulations of water,
atmosphere, carbon, nitrogen and other materials.

@Diversity Domain Program  This program addresses global environmental problems of recent concern arising
mainly from the loss of diversily, whether biological, including genetic diversity and diversily of niches, or cul-
tural, including diversily of languages, social structures, religions and world-views.

®Resources Domain Program This program covers problems relaled to the food and energy that support
human survival and their means of production through agricullure, forestry and fisheries; and problems related Lo
the human body, including health and nutrition.

@Environmental History Domain Program  This program takes and interdisciplinary approach to the history of
global environmental problems as the “chains of inleraction belween man and nature.”

@Global Area Studies (Ecosophy) Domain Program  This new domain of scholarship is expected constitute a
completely new framework for global area studies that lies beyond the bounds of existing academic fields.



O Research Project System

Research Projects

RIHN operates a system of five-year fixed-term research projects like those of the
21* Century Center of Excellence (COE) and Global COE programs, but which differs in
that projects are evaluated at several stages in their progress. The first preliminary
stage, laking from six months to one year, is the incubation study (15), in which a
research proposal is drawn up. If the proposal is approved, the research moves to the
stage of feasibility study (FS), in which preparatory research is conducted for about one
year. The FS then passes through the Project Evaluation Committee and, if approved,
the Board of Advisors. With the board’s approval, the project proceeds through a tran-
sitional period of about one year of pre-research (PR) to three to five years of full
research (FR). After the second year of full research, a mid-term evaluation is carried
out; and further evaluations follow one year before completion and at the time of com-
pletion. The validity and feasibility of research plans and the significance of results are
thus subjected several times to evaluation and review, in a system designed lo assure
the quality as well as the independence of research.

B The Process Leading to Full Research

The “Policy for Implementation of Research Projects” states: The research project
system at RIHN is to produce results through the cooperative research of specialists in
diverse lields for a fixed period on a designated topic that accords with the founding
mission of RIHN. The launching of research projects as designated joint research is to
be based on the collaboration and concerted action of the wider community of
researchers and should undergo the following process.

I15:Incubation Study

Qutline: Incubation Studies are proposed by
individuals, and then become joint studies that
serve to discover new ideas and aims for the
development into research projects. Research
themes are solicived from both inside and out-
side the institute.

Period: about 6 to 12 months

F5:Feasibility Study

Outline: SSI:E? up from an incubation study, a
Feasibili ) is the preparatory research
stage re Full-Research.

Period: about & to 12 months

C IS )

-
Review by Project Review Task Committes
and through interviews in which all the inst-
e staff partcipate

-

— Is Implementation

Rewiew by Project Review Task Commites
and through interviews in which all the inst-
tute staff participate

w
Review through a debriefing session arrended by
all the szaff of the institute

-

Project Evaluation Committee (Assessment)
-

The Board of Advisors disscuses implementation
timing an ather issues from a budgetary point of view.
-

PR:Pre-Research

Outline: Based on the result of Feasibility 5“"’55
Pre-Research is conducted as a eransition from
o FR. The Pre-Research is so called since It is in
the bu request smge.

Period: about | year

-

Project Evaluation Committee (Recommendation)

FR:Full Research

Qutline: Full-Research is a project promoted
with the aim of gaining study results within five
i-:u:ars. Concrete targets are set with the aim of
inding solutions,

Period: about 3=5 years

4E1

Interim evaluation Evaluation one year prior to
to the end Final evalua

CR: Completed Research

Quitline: A completed research is a project com-
pleted and evaluated by the Evaluation Commitee
after the study period.

1H1§

Twea years after its completion, thr.-t ject is

reviewed by the Project Review Task Commitiee

LII‘_R'I'j and the Center for Coordination,
omotion, and Communication (CCPC),

H Project Review

Task Committee (PRT)
Members: Director-General, Deputy
Director-General, Program Directors,
Members appointed by person by Dirctor-
General from among the research and
education staff
Governed by: Project Review Task
Committee Rules and Evaluation Guidelines

B Project Evaluation Committee
{PEC)

Members: All are external members.(|3)

Governed by: Evaluation Committee Rules

and Evaluation Guidelines

B Executive Board

Members: Director-General, Deputy

Director-General, Director of CCOPC,
Director of the Administration Office
Governed by: Executive Board Rules

B Board of Advisors

Members: 14 Committee Members
Governed by: RIHN Board of Advisor Rules



tf-:} Evaluation of Completed Research

B System for evaluation of completed research

The three research projects completed in 2007, together with the five completed in
2006, bring to eight the number of research praject results that RIHN has published. In
2008, full research is progressing in fourteen projects. This number is unlikely to change
greatly in the future, meaning that the proportion of completed projects will continue to
grow. The content of these completed projects and the value accorded them will be
important in shaping the future of RIHN, being reflected in the further development of
research and the launching of new projects.

With this idea in mind, the system for evaluation of completed research was revised
during the 2007 academic year, as follows.

|} While previously the Project Evaluation Committee evaluated projects retrospectively
al the time of completion (FR5), since 2007 progress has also been evaluated in the
year before completion (FR4). The results of the evaluation are reflected in the research
activities and collation of results in the final year, which are reported to the committee
for the final evaluation upon completion of the project (FRS).

2) Two years alter completion (CR2), a report is submilted to the Project Review Task
Commitlee on the publication and ramifications of the research results and their con-
tribution to society; and the committee makes a retrospective summary evaluation
from the standpoint of RIHN.

With these changes, the February 2008 meeling of the Project Evaluation
Committee examined the three projects completed in the 2007 academic year (retro-
spective evaluation under the old rules) and the two projects due to be completed in the
2008 academic year (evaluation one year prior to completion, under the new rules).

B Projects Completed in 2007

The three projects completed in academic year 2007 differed in the global environ-
mental problems they addressed, their fields and methods of research, but all were car-
ried out as “integrated research” involving specialists from a range of disciplines. At the
end of each project, the results are disseminated in
various forms, not only academic papers bul also
books, films, and educational materials. Detailed eval-
uations of each project are also published on RIHN's
home page.

All three projects concerned the utilization and
management of forests and green spaces in Asia; and
based on their results, in October 2007 RIHN held its
second international symposium, entitled Asian Green
Belt: Its Past, Present and the Future, where opinions
were exchanged with scholars from around the world.
The results are due to be published in a collection of

3

2% International 5 pqsru 35k “Asian Green jH-rl!['l: IﬁPa;L.i-;:‘esm: papers, and summaries can be viewed on RIHN's
and the Future” home page.

H Projects due to be completed in 2008

@EEEED Interactions berween Matural Environment and Human Social Systems
in Subtropical Islands. (Project leader: TAKASO Tokushinz)

RSP  Interactions between Environmental Quality of a Watershed and Environmental
Consciousness: With Reference to Environmental Changes
Caused by the Use of Land and Water Resources. (Project leader: SEKING Tatsukd)



Introduction of the Research Projects

Circulation

Program Director MW HAYASAKA Tadahiro RIHMN

What is circulation in relation to global environmental problems! Two concepts
of circulation are considered in this program. One is circulation of energy and mat-
ter at the Earth's surface. The word matter includes atmosphere and ocean them-
selves, and chemical components and living organisms therein. In the broader view,
it is applied to human being and goods in socio-economic activities. Solar radiative
energy absorbed by the Earth's surface systems as well as fossil fuel causes the cir-
culation of energy and matter in various forms. The circulation in a large spatial
and temporal scale may look like a flow in a small scale. The critical issue in the
global environmental problems is sudden and irreversible change in the circulation,
which is hard to predict in the future. It is closely related to culture, thought, and
action in the human society.

Another way to grapes circulation here is a more conceptual view. In the frame-
work of humanity and nature, the interaction between them can be considered a
kind of circulation in a different dimension from the circulation of energy and mat-
ter at the Earth's surface. The development of economy, industry and technology
gives rise to huge energy consumption and changes in landuse. The circulation in
the sense of interaction is the process in which human society influences nature,
altered nature in turn influences human society and human society then again influ-
ences nature. The fact that human society changes in this process means that the
interaction of human being and nature is not simple one.

The individual research project in the circulation program is carried out with the
above concepts, and the outcomes from the research project will be sent out
together from RIHN.

Completed Ressarch  Leader Jheme:

(-01(CR2) HAYASAKA Tadahiro Emissions of Greenhouse Gases and Aerosols,
and Human Activities in East Asia

C-02 (CR2) KANAE Shinjiro Global water Cycle Variation and
the Current World Water Resources Issues
and Their Perspectives

C-03 (CR1) FUKUSHIMA Yoshihiro Recent Rapid Change of Water Circulation
in the Yellow River and Its Effects on Environment

eyt e O B .5 SO~ SO
C-04(FR4) SHIRAIWA Takayuki  Human Activities in Northeastern Asia
and Their iImpact on the Biological Productivity
in North Pacific Ocean

C-05 (FR3) TANIGUCHI Makoto  Human Impacts on Urban Subsurface Environments

C-06 (FRZ) wAWABATA Zen'ichiro Effects of environmental change on the interactions
between pathogens and humans

Pre-Research ~  Leadw Theme

C-07(PR)  INOUE Gen Global Warming and the Human-Nature dimention
in Siberia — The social adaptation to the changes
of the terrestrial ecosystem with an emphasis
on the water environment

Feasibility Study  Princinal Investigator Theme

C-Fs1 MURAMATSL Shin Urban Circularity and Diversity:
Future Possibilities for a Great c-::mglex System to
Bridge the Human Race and Global Enviranment

C-F52 MNAKAND Takanori Study of regional diversity of water qualitF:
toward water management based on circulation



C-01 o

Circulation

Project Homepage e http://'www.chikyu.ac.jp/Project2-1/

Emissions of Greenhouse Gases and Aerosols,
and Human Activities in East Asia

The recent growth of economy in East Asian region is being watched with keen interest. The relationship between
human activities and emissions of greenhouse gases and aerosols in this region are studied with collaboration of
socioeconomic analysts and atmospheric scientists. This research project consists of macro-analysis of economy,
development of emission inventory, analysis of atmospheric transport by using model and sarellice dara, and ground-
based observation around Japan and China.

Project Leader @ HAYASAKA Tadahira RIHN

The present study focused on the East Asia,
especially China for Lthe past few decades to inves-
tigate (1) relationship between the change in
human aclivities such as economy and industry
and the change in emissions of a anthropogenic
gasses and aerosols, and (2) the influence of the
emitted gases and aerosols on the climate change
and air pollution,

The macroanalysis of economy was performed
as planned. The economic development in the
Easl Asian countries led by the industrialization
brought increases in energy consumplion and
emissions of COz, 502 and others. However, 50z
emission has not increased so much as expected.
The emission density of CO:z has not increased or
has decreased due 1o an improvement of encrgy
efficiency.

The emission inventory was developed accord-
ing to the initial plan, which includes anthro-
pogenic greenhouse gases, aerosols, and precur-

sors of acrosols for the period, 1980-2003. Figure
I, for example, shows the changes in Lhe amount
of the emission of S0z, NOx, and Black carbon (BC)
in Asia.

The analysis of emitled anthropogenic gases
and aerosols was performed with observalions
and atmospheric transport models. The observa-
lions of greenhouse gases were carried oul in
China and around Japan. The observalions of
aerosols were carried out mainly in Japan, The
results of those observations were consistent with
the emission inventory.

As a resull, aerosol loading increased with an
increase in fossil fuel consumption in China and
other Asian countries and air pollution increased,
and thus surface shorlwave irradiance decreased.
However, the surface air lemperature increased in
almaost all regions of China for the past 40 years,
because of increasing greenhouse gases and com-
plicated climate system.

Figure | Linear trend of surface shartwave irradiance observed in China for 1971-2000.
Linear Trend of SW Radiation 157 [- 2000
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Circulation

Global Water Cycle Variation and
the Current World Water Resources Issues
and Their Perspectives

Icis alleged thac the 2 1% century is the “century of water.” Wars over water may occur, like those fought over oil in
the last century. The rapid increase in population and the coming global climate change could cause water scarcity.
This project attempts to develop global perspectives of such water resource issues by integrating field observations,
predicting natural water cycles and human water usage in the future, and by establishing guidelines for sustainable
development from the viewpoint of water resource issues.

Project Leader 8 KAMNAE Shinjiro Institute of Industrial Science, the Univiersity of Tokyo (RIHM until March 2007)

Specific Research Findings

Regarding the primary goal, which is, “showing
perspectives and making projections”, we have
succeeded in posilioning our research on the cut-
ting-edge, with the finest estimation and projec-
lion of global water cycles and resources in the
world. For example, we successfully reproduced
the daily fluctuation of land hydrological cycles
through the past 100 years for the first time in the
world. Al the same time, we made a projection of
land hydrological cycles for the next 100 vears,
Moreover, by estimating current and fulure water
demands through an integration of all the estima-
lions above, we have calculated current and future
waler stress on a global scale.

Contribution to “Earth-Environment Study”

We have succeeded in making an estimation
and projection of global water cycles and resources
paying atlention 1o the interaction belween
humans and nature. It is, however, on a local scale
that such an interaction is considered in the study

Figure Annual Withdrawal to Availability Rado

of water circulation and water budgets. This inter-
action, especially on a global scale, has been over-
looked. In this sense, our resulls can be a model of
"Earth-Environment Study.” Besides, we also carried
oul research thal dealt with specific areas with
waler problems, such as Thailand and California.
Studics that analyzed policy tools for prevent-
ing waler conflict and water shortage are addi-
tional examples of an interdisciplinary analysis.

Communication of Research Findings

Dr. Taikan Ok, the former leader and current-
ly a core project member, was chosen as the lead
author of Lhe IPCC AR4 and the Millennium Assess-
menl. Also our paper in Science has elfectively pro-
moted the achievement of this projecl. Moreover,
our achievement on virtual waler has been widely
disseminaled in domestic society through multiple
media and a “White Book"” on waler resources
made by the Japanese government. We hope our
research results (Figure 1) become a seed lor ideas
for coming water-related projects.
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The map shows the quotient obtained b; dividing (expected water consumption for
r

2050) by (water availabilicy forecase fa

050) of each gecgraphic area. The quaotient is

high in areas painted red or yellow, in which available water s expected to be almost
used up. In other words, red and yellow areas are candidate water crisis "hot spots.”
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Recent Rapid Change of Water Circulation in
the Yellow River and Its Effects on Environment

The recent crisis that occurred in the Yellow River basin is complicated because factors like natural climate fluctuation,
global warming and changes of land utilization may be affecting one another. We will evaluate how land use changes

affect the water cycle throughout the Yellow River drainage basin and what kind of effect the decrease in groundwater
storage downstream could have on marine conditions, through five years of research. This study may prove to be at the
forefrant of ecological studies of densely- populated coastal zones, and through studying the Bohai 5ea and Yellow Sea,

Project Leader @ FUKUSHIMA Yoshihiro (RIHN untl March 2008)

Qutcome

By implementing our Yellow River Study Project
(hereafter referred to as YRiS), we were able to
invile young and excellent researchers from Chi-
nese universities and institutes. We were also able
to obtain good results from the exchange of infor-
mation between Japanese and Chinese scientists,
and from our analysis based on observalions,
investigalions and inspections over a period of five
years from 2003 to 2007,

We found thal reforestation works by the insti-
tute for soil and waler conservation on Loess
Plateau occupying almost 40% of the Yellow River
Basin area have resulted in a remarkable decrease
in the volume of river water by 15 billion m' due to
an increase in evapo-transpiration in keeping with
successful reforestation since the 1980s. The Chi-
nese Yellow River Conservancy Commission (YRCC)
had not been aware that this tremendous decrease
in river water was due lo the effects of reforestation.
However, this amount can be explained by the
results of our experimental research which found
that the increase in evaporation is less than 50 mm
annually. We also found that rules for the supply of
water from the Yellow River to each province had
already been decided in the 1980s. These rules gave
each province independent authority. After the
severe drying-up of the Yellow River that occurred in
19497, an improved "waler law" was established and
il became effective in 2002, Most importantly the
Chinese government was given complete authority
over river water use and the ability to punish cases
where disobedience occurred. Fortunately, there
has been a rather large amount of precipilation on
the North China Plain since 2000, so there were no
instances of the unfair use of river water.

Though the yield of eroded material from the

Fig. Resule of mode! simulation for the Loess Plateau area
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Loess Plateau has gradually decreased, the down-
stream riverbed is slill conlinuing to increase or Lo
maintain the same level despite the completion of
the Xiaclandi Dam in 1997 and its important func-
tion of Mushing oul sediment on the riverbed by
instigating small flood evenls. This means that
there is increased danger of a flood disaster in an
area in which nearly 100 million people live.

The environment of the Bohai Sea has been
changed by the shorlage of inflow water from the
Yellow River. Firstly, the critical condition for pri-
mary bio-production has changed from Nitrogen
to Phospharus. Secondly, the exchange of fresh
and sea water has decreased remarkably. Third-
ly, chlorophyll-a has decreased with the decrease
of river walter, These findings suggest that prima-
ry bio-productivity in the Bohai Sea is decreasing.

How changes in land use have affected the atmaos-
phere above the Loess Plateau is stll being analyzed
because lopographic conditions and the strength of
the Asia Monsoon seem o have a larger affecl on the
atmosphere than conditions on the surface of the
land such as whether it is planted in crops or is bare.

Large irrigated districts such as Qintongxia
and Hetao, located upsiream, are estimated to
have consumed the same amount of river walter for
irrigated agriculture from 1960 to 2000, Their
consumption is estimated at ailmost 10 hillion m".

You can find accounts of our study in YRIS
Newsletlers 1-8, published from Sepl.l, 2003 Lo
January 31, 2008, (http:ivwww.chikyu.ac jpiyrisinews
letters.htmi)

Future lssues

With growth in the human population, irrigat-
ed agricultural fields may have to expand into
areas where climate conditions are rather dry, in
order Lo oblain more ood crops. Nevertheless,
efforts Lo increase the efficiency of waler use
would appear Lo be too late to improve agricultural
fields given the rather small amounts of precipita-
tion, and salt accumulation is apl Lo affect even the
Yellow River Basin. The supply of waler from the
Chang Jiang River to Beijing, Tianjin and the North
China Plain is Lo be realized soon. Bul many prob-
lems can be anticipaled because the pollution of
the Yellow River water remains unresolved. There-
fore, the diversion of water may cause increased
walter pollution in the Bohai Sea.

1
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Circulation Project Homepage @ httpz//www.chikyu.ac.jp/AMORE/

Human Activities in Northeastern Asia
and Their Impact on the Biological Productivity
in North Pacific Ocean

Recently, we have recognized a possible function of continental forests breeding fish in ocean. In this study, we will
investigate how the Amur River transports dissolved iron from forests to the Sea of Okhotsk and the QOyashio area
and suprnrr_f. primary production, and clarify to what extent the human activities on the Amur basin may disturb this
material linkage, in order to create an ideal relatonship between land and ocean ecosystems including humankind,

Fraject Leader @ SHIRAIVYA Takayuki RIHMN
Core Members 8 HARUYAMA Shigeko Graduate School ! Faculty of Bioresources, Mie University

Giant Fish-Breeding Forest Hypothesis

KAKIZAWA Hiroaki Graduate School of Agriculture, Hokkaido University

KISHI Michio Graduate School of Fisheries Sciences, Hokkaido University

KUMA Kenshi Graduare School of Fisheries Sciences, Hokkaide University

KOMDOH Akihike Center for Environmental Remaote Sensing, Chiba Universicy

MATOBA Sumito Institute of Low Temperature Science, Hokkaide University

MATSUDA Hiroyuki Graduate School of Environment and Information Sciences, Yokohama Mational Universicy
MNAGAOQ Seiya Graduate School of Envirenmental Earth Sciences, Hokkaido University

MNAKATSUKA Takeshi Institute of Low Temperature Science, Hokkaido University

OHSHIMA Keiichiro Institute of Low Temperature Science, Hokkaido University

ONISHI Takeo RIHM

SHIBATA Hideaki Field Science Center for Marthern Biesphere, Hokkalda Universicy

UEMATSU Mitsuo Ocean Research Institute, University of Tokyo

YOH Muneoki Environmental Conservation, Tokyo University of Agriculture and Technology

Background

Japan has developed a concepl called “Uot-
sukirin {fish breeding forest)” that implies a system
connecting the land surface with the ocean in
terms of ecological linkage. We are proposing a
similar but much larger-scale concept we have
called “kKyodai Uotsukirin ("Giant" Fish-breeding
forest)” to show the ecological linkage between
the Amur river basin and the Sea of
Okhotsk/Oyashio area. The system has various
functions, but it is uniguely characterized by the
Now of dissolved iron, which is an essential ele-
ment for the primary production of the Qyashio
area. The Amur River basin is underlain by exten-
sive welland and forest; both are important
sources of dissolved iron. The dissolved iron is
transported to the Oyashio area through the Sea
of Okhotsk by thermohaline circulation driven by

Photo | Transportation of Russian timbers
{Suifunhe station)

sea-ice production in the Sea of Okhotsk. This
natural mechanism distributes the dissolved iron
further into the Oyashio area with a help of the
east Sakhalin current, This well established sys
tem lells us that the ecological conditions in the
Sea of Okhotsk and the Oyashio area are deler-
mined by the land surface condition in the Amur
River basin,

The Amur River basin includes territories in
Russia, China and Mongolia. More than 100 mil-
lion people live in the basin and depend on agri-
culture, forestry and industry for their livelihoods.
The human activities impact on the land surface
conditions so that the changes in land uses influ-



Figure | Land use pattern of the Amur River basin (left:1930s™ 19405, righc:2000)
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Figure 3 Example of simulated dissolved
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ence the wetlands and forests, which then affect
the NMux of dissolved iron and finally have an afTect
on primary production in the ocean.
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Major results and tasks
Up to now, this project successiully clarified the A, vl b
above mentioned natural mechanism with collab- f S bV 4
arative efforts from Russian and Chinese research
institutions. We clarified that the 20t century fia
changes in the land-uses in the Amur River basin IOl wF
had most probably resulted in the changes seen in P
the flux of dissolved iron moving to the ocean, We ﬁé}é‘
. L]
"

are now considering how we can besl conserve

*s, Fulvic acid .*

'. “
-

Amur River

this vasl syslem lhal expands across the
international borders of Japan, Russia, China and
Mongolia. Now is the lime lo collaborale Lo
I'I‘tfi{lﬂ.ain the S}".-Eh:m and ensure that it is as 5!.15:- Sea of Okhotsk &
tainable as possible. In the final two years of this Northern North Pacific
project, our trans-disciplinary team will be dedi-

cated to this theme,
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Human Impacts on

Preject Homepage @ http://www.chikyu.ac.jp/USE/

Urban Subsurface Environments

This project will assess the effects of human activities on the urban subsurface environment, an important aspect of

human life in the present and future but not

t evaluated. This is especially true in Asian coastal cities where

population numbers and density have expanded rapidly and uses of subsurface environment have increased. The
primary goal of this project is to evaluate the relationships between the development stage of cities and various

subsu

ce environmental problems, including extreme subsidence, groundwater contamination, and subsurface

thermal anomalies. Ve will address the sustainable use of groundwater and subsurface environments to provide

for better future development and human well-being.

Project Leader @ TANIGUCHI Makoto RIHN

Core Members @ EHARA Sachio Kyushu Universicy
YOSHIKOSHI Akihisa Ritsumeikan Uiniversity
YAMANO Makoto University of Tokyo
FUKUDA Yoichi Kyots University
KAMNEKO Shinji Hiroshima University
ADACHI ltsu JICA
TOKUMNAGA Tomochika University of Tokyo
SHIMADA Jun Kumamoto University
ONODERA Shin-ichi Hirozshima University
MNAKAMNO Takanori RIHMN

14

(1) Objectives of this project

Most global environmental studies have long
been focused on the environmental issues above
ground surface such as air pollution, global warm-
ing, seawater pollution, and decrease in biodiver-
sily, Subsurface environmental issues are also
important for human life in the present and future,
but have been largely ignored because of the
invisibility of the phenomena and difficulty of the
evaluations. Subsurface environmenial problems
such as subsidence due lo excessive pumping,
groundwater conlamination, have occurred
repeatedly in Asian major cities with a lime lag
depending on the development stage of urbaniza-
tion. Therefore, we may be able to assess future
scenarios if we can evaluate the relationships
between subsurface environmental problems and

Figure | Schematic Madel of This Project

the development stage of the city.

This project will deal with; (1) Relationships
between the development stages of the cities and
subsurface environmental problems will be
assessed by socio-economical analyses and
reconstructions of urban areas by uses of histori-
cal records; (2) Serious problems in subsurface
environments and changes in reliable water
resources will be studied after evaluations of
groundwaler Now systems and changes in ground-
water storage by uses of hydrogeochemical dala
and in-situfsatellile-GRACE gravily dala; (3) We
will also evaluate accumulations of the materials
{contaminanis) in subsurface and their transports
from land to ocean including groundwater path-
ways by uses of chemical analyses ol subsurface
waters, sedimenis and tracers; and (4) Subsurface

Tokyo QOsaka ooy
1940 => 1960 Taipei
“ Bangkok
1980  Jakarta

N Manila

W have investigated how the
different developing processes
and water usage have affected
on the subsurface envircnments
at 7 Asian-Mega cities,



Photo | A children drawing well water at Jakarta
UL e o

Figure 3 Groundwater pollutions in Asian cities

What can we do for conservation and
sustainable use of groundwal
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Magnitudes and composition ratos of Mitrate, Mitrite, and Ammanium pollutions of ground -
ter? walgunf at Manita (left), Bangkok (middle), and fakarta {right).

Figure 2 Expansions of urban area at Tokyeo and Osaka from 1930 to 2000
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Changes in land cover/use due to urbanization
are used for analyses of subsurface enviranment
in Asian cities based on GIS:

thermal contamination due to the "heat island”
effect in urban areas will be evaluated by recon-
struction of surface temperalure history and urban
meteorological analyses.

(1) Progress of the project

» Ficld surveys on subsurface environment in lar-
geted cities have been made (12 times in 2007),
and monitoring of subsurface environmenls have
been going on.

» Assessments of natural and social data in each
city, and the structure of project database based
on GIS have been made.

» Land coverfuse maps based on GIS with 0.5 km
mesh have been made at three development
stages of Tokyo and Osaka, and current stage of
other five cities.

o 2% Inlernational Symposium of this project was
held at Bali on Dec. 2007 (which was authorized
as side event of COP13), and the proceeding of
the symposium was published.

» Results on the impacts of climate change and
heat island was published as a special issue of
International Journal (VZ)), and was cited by
Open Science News “Scitizen”,

« Cross culting theme such as relationship
between religion and groundwater has been
slarted in Bangkok and Jakarta,

« Preliminary models such as GRACE, groundwa-
ter flow, and DPSIR+C have been established in
cach sub theme.

 In order o evaluate the origin and process of
material loads to subsurface, isotopes and chem-
ical analyses of water samples have been made,
and new tracers (CFC, Kr etc.) technigques have
been introduced.

(3) Future works and challenges

= In order o present the interim resulls of the pro-
ject, special issue of STOTEN (Science of Total
Environment, Elsevier) will be prepared.

« New approaches on the relationship between
law/institution and groundwater (private water)
fsurface water (public water) will be launched.

« New working group will be launched o evaluate
an integrated model and indicators.

» New observation system by uses of CFC, KR and
absolule gravity measurement will be tested,
and inter comparison with different observation
methods will be operated.

15
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Project Homepage @ hitp:/fwww.chikyu.ac.jp/z

Effects of environmental change on the
interactions between pathogens and humans

The rapid spread of emerging infectious diseases is threatening human lives. Our project team aims to reveal the

interactions between environmental alterations by human activities, outbreals of infectious diseases, and changes in
human lifestyle. We will suggest ways to prevent the outbreak and spread of infectious diseases and explain how to
facilicate the safe coexistence of humans and pathogens.

Project Leader B

KAWABATA Zen'ichiro RIHM

Core Members 8 ASAMNO Kota Graduate School of Human and Environmental Sciences, Kyoto University

ITAYAMA Tomoaki Maticnal Institute for Envirenmental Studies

KAKEHASHI Masayuki Graduate School of Health Sciences, Hirashima Universicy
KOMG Hainan Scheol of Envirenmental Science and Engineering, Shanghai jiao Tong University, China
MATSUI Kazuaki Department of Civil and Environmental Engineering, Kinki University

MATSUOKA Masatomi Asahi Fishery Cooperative, Shiga
MINAMOTO Toshifumi RIHN

MNASU Masao Environmental Science and Microbiclogy. Graduate School of Pharmaceuncal Sciences, Osaka Universicy

OKUDA Moboru Center for Ecological Research, Kyoro University

OMORI Koji Center for Marine Environmental Studies, Ehime University
WU, Deyi School of Environmental Science and Engineering, Shanghai Jiae Tong University, China

Research Aims

The spread of emerging infectious diseases is
becoming a serious global environmental problem.
Tao predict outbreaks of infectious diseases and 1o
prevent epidemics, it is essential not only o conduct
pathological studies bul also to understand the
interactions between humans and environments
that cause and spread infectious discases.

The objeclives of this study are to clarify the
anthropogenic environmenlal changes, pathogens,
and human linkages 1o help deal with emerging
infectious diseases proactively, before they
become a major health threat, through an under-
standing of the nature of disease, and contributle
Lo the sale coexislence of humans with pathogens
to realize long-lerm societal security

Research Methods and Organization
Outbreaks of mass mortality in carp, which
have long been part of human food resource and
culture, caused by the koi herpesvirus (KHV) dis-
ease have occurred worldwide since 1998, Specif-

Figure | Interactions between KHY disease and humans
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: research fields with many unrevealed subjects

ically, we will focus on the relationships belween
environmental changes in a freshwater ecosystem,
KHY, common carp (Cyprinus carpio carpio), KHV
disease and humans. We regard this system as a
model of interactions between pathogens and
humans (Fig. 1), because parameters common to
other diseases are involved in the system and also
this system allows us o conducl experiments Lo
verify the interactions. We will then eslablish a
general model for the emergence and spread of
diseases (Fig. 2).

Fields surveys are mainly conducled at Lake
Biwa, Japan, and Lake Erhai, China. Our project
is organized into five research groups, an execu-
tive group, and an advisory group. The role of
each group is as follows:

Environmental alteration by humans (Group 1):
revealing the effects of anthropogenic environ-
mental alteration on the emergence and spread of
a pathogen (KHV) and on the behavior of its host
COMMon carp,

Ecology of pathogens and their hosts (Group 2):
clarifying the dynamics ol a pathogen (KHV) and ils
host (common carp) in relation to environmental
factors, thereby defining the environmental factors
involved in KHVY infection.

Infection and spread process and ecosystem
effects (Group 3): revealing the infection and
spread process and the effects of KHY disease on
ecosystem functions such as material cycling.

Economics and cullure (Group 4): clarifying
losses in lerms of ecosystem services, economics
and culture as a resull of KHV diseases, and the
compensation process for those losses.

Feedback (Group 5): clarifying the effects of
those losses on subsequent environmental alter-
ation by humans.

Executive: coordinaling the aclivities of each
group to connect the research subjects to altain
our objective. Applying our model to other infec-
tious discases.
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waler as a stress -induced hormone.

Figure 3 Survey of distribution of KHV and behavioral range of carp to pre-
dict the cutbreak of infectious diseases
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Advisory: giving us suggestions Lo improve our
project from the viewpoint of international experls,

Results in 2007

1) We surveyed the topology, boltom quality, and
waler quality of four satellite lakes of Lake Biwa
that seemed to be important habitat for com-
mon carp. We found helerogeneous environ-
ments in these lakes. 11 was suggested that
these environments may affect the behavior of
common carp. A mathematical model, based on
the hypothesis that common carp migrate
between the satellite lakes seeking better habi-
lats, predicted that lower connectivity among
salellite lakes increases the siress carp experi-
ence and enhances Lhe spread of KHV.

2} A pre-survey was conducted in Lake Erhai,
China, with Chinese collaborators,

3) We established a method to detect KHV in lake
waler.

4) We collected carp from seven sites in Lake Biwa
o obtain materials for slable isolope analyses
and identified their behavioral range (Fig.3).

5) we developed a method to measure cortisol in

ducted a preliminary stress experiment using
breeding tanks for common carp with a con-
trolled water temperature.

&) We measured anlibodies against KHV in blood
and detecled KHV in lissues of common carp.

7) We began our study of the effect of common
carp extinction on humans.

B) We exchanged information aboul some infec-
tious diseases with other research groups lo
find common parameters involved in infectious
disease outbreaks.

9} We have integrated resulls from each group into
the basic structure of the interactions between
pathogens and humans.

Scheduled Research Activities in 2008

1) Clarify the behavior of the common carp in a
lake using radio lelemelory system.

2) Clarify the behavior of the commaon carp with a
KHY antibody that reveals the history of KHV
infection, and shows the places where the infec-
tion is likely to occur.

3) Reveal the distribution of KHV in Lake Biwa.

4) Clarify the environmental characteristics of the
places where KHV and the carp are both presenl.

5) Reveal the relationship between environmenial
factors and stress through experiments.

&) Try lo assess the economic impact of the dis-
appearance of the carp.

7) Creale a preliminary model of the effect of envi-
ronmental change on the interactions between
KHV and humans.

8) Analyze cases of other infectious diseases from
the viewpoint of their interaction with humans.

9) Conduct a survey on spalial distribution in water
temperature in Lake Erhai, China.

10) Provide multidimensional assessment of envi-
ronmental change on the interactions between
pathogens and humans from the perspective of
the local residents.

11) Collaborale with an international program of
biodiversily science (DIVERSITAS).

12} Hold an international symposium on Environ-
mental Change, Pathogens and Human Link-
ages al RIHN, Kyolo,

17
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Global Warming and

the Human-Nature dimension in Siberia
—The social adaptation to the changes of the terrestrial
ecosystem with an emphasis on the water environment

Siberia is one of the areas where global warming will be most evident, and perceivable changes in the climate,
ecosystem and permafrost have already been reported in recent years. The change of natural processes, the capabilicy
of multi-ethnic population to adaf)t to the changes, and the interaction between the nature and the human activities
are studied with the international flame work.

Project Leader @ INOUE Gen Professor. Magoya University

Core Members B YAMAGUCHI Yasushi Magoya University
OHTA Takeshi Magoya University
HIYAMA Tetsuya Magoya University
TAKAKURA Hiroki Tohoku Universicy
OKUMURA Makoto Tohoku University

SASA| Takahiro Mational Institute of Advanced Industrial Science and Technology

Research purpose

The climate change accompanied by the
enhanced variability of climate is expected lo
impact on the mechanism of social and cultural
activities through the ecosystem and waler envi-
ronment change. The objectives of this project are
{1} to understand the change of walter and carbon
cycle caused by the global warming and (2) to pre-
dict the impact on the socio-cullural aspects of the
sociely.

Research method and area

The targel research area is assigned lo Easl
Siberia, Lena River Basin. Field study resulls on
the water and carbon cycles are scaled up by satel-
lite data, and the validated model predicts their
future change. In a similar manner, based on the
field study of urban and rural inhabitant activities,

Pheta Melting permafrost in the area
facing to Arctic Ocean

Global Warming

wie predict their future focusing on the indigenous-
local environmental perception, the food produc-
tion activities of indigenous hunters and pastoral-
ists, and the social infrastructure constructed by
Soviet style modernization.

Expected result

The results of the research in Siberia have the
social value in the form of Early Warning address-
ing the issue of global warming. The carbon bud-
gel over Siberia is comparable with that over the
tropical foresl, and the reduction of global warm-
ing feedback uncertainty of carbon cycle is impor-
tant. The importance of social and cultural factors
in the impact assessment will be indicated which
have been ignored because they are difficull for the
global climate impact prediction model to lake
into account.

Figure Flow chart of the project

N

' B
Siberia
Water-cycle
Wateramdronment
ous peopl
History, Culture
The glabal wnrml:}g’;nd ':fid development will
cause the drastic change of the water environment
including snow and permafrost) and ecosystem Land cover
including the greenhouse gas hUdEELg in Siberia. Forest fira, Matural gas leak
heir imr;\ad: on the human seciety both in urban
and rural area are assessed based on the field study
and socio-cultural and historical points of view, . .
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Urban Circularit)ff and Diversity:
0o

Future Possibilities

r a Great Complex System to

Bridge the Human Race and Global Environment

Cities are a result of highly dense human agglomeration, which has heavily burdened the global environment. On the other
hand, cities are also an assemblage of human wisdom that allows us to coexist with our environment. In order to investigate
this complex system, we will adopt “circularity” and “diversity” as our viewpaints from which we can observe human value
system, institutions, pepulation, urban environmental resources, and other factors vis-a-vis multidimensional time-space
coordination. The purpose of this study is to comprehensively evaluate both positive and negative urban impact upon the
global environment based on the result of our investigation, and make proposals regarding the future of our cities.

Principal Investigator @ MURAMATSU Shin [nstiture of Industrial Science, the University of Takyo
Core Members @ ANDERSEMN, Hans Thor Copenhagen University

FUKAMI Naoko Kokushilan University
HAYASHI Kengo The University of Tekyo
HAYASHI Reiko |ICA Se 1

KAGOTANI Maoto Kyoto University

KATO Hironori The University of Tokyo
KIMURA Takeshi University of Tsukuba
KINOSHITA Tetsuya RIHM

KITAGAKI Ryoma The University of Tokyo
KURIHARA Shinji Mihon Uiniversity

MORI Koichire The University of Tokyo
MURAKAMI Akinobu University of Tsukuba
SHIMA Moritoshi The Universicy of Tekyo
TAKEUCHI Ayumu The University of Tokyo
TAMIGAWA Ryuichi The University of Tokyo
TAMIGUCHI Masato RIHN

WIDODO, Johaness Mational University of Singapore
TAMASAKI Seiko Dentiu Communicaton Instioute
YAMASHITA Yuko Hitotsubashi University

The Background and the Purpose of the Research
Currently, more than half the human aclivilies on
earth oceur in cities. The urban concentration of
people, commaodities, capital, and information has
been accelerating. This phenomenon is nol only a
result of global-scale mobility bult also of migration
fromm rural and suburban areas (o the urban cenlers.
People, commaodities, capital, and informalion, once
concentraled in a city, are amplified, consuming and
wasting global resources — water, wood, farmland,
and air — and as a resull, rubbish, discarded lum-
ber, carbon dioxide, and wasle waler are discharged.
Many of our environmental problems on the
earth are caused by such urban consumption and
discharge, which in turn should adversely affect the
environmenl of the city itself. However, urban activ-
ities consist of so many different elements, and these
various phenomena, while being bound by histori-
cal and civilization related factors, travel across
urban and national borders, making it difficult for us
to grasp them, let alone control them. This study is
an allempt to grasp and analyze such phenomena of
urban migration and sojoum, namely phenomena of
urban circulation, which have been oo complicat-
ed for any investigation so far, by means of various
academic approaches. Furthermore, it altempls to
investigale future possibilities for our cities by
focusing on their diversity as a barometer,

The Research Methods and the Expected Tasks

We have chosen Southeast Asia as the focus of
our study — particularly Jakarta and its urban cir-
culatory sphere — as this is the area where the
strugeling forces of globalization converge and

Phato Urban landscape, Jakarta, 2006

Here, people, com-
mdities, capital,
and information
Thovw in from all
aver the world and
transform the clty.
We will conducta
historical invastiga-
tion of these factors
and consider futura
possibilities for our
cities by focusing on
their diversity,

whose urban environmenls are being heavily
degraded. We are also going o study Scandinavia
— particularly Copenhagen and its circulalory
sphere — in order to make a comparison with
Southeast Asia. We will deal with the urban circu-
latory mechanism vis-a-vis people, commodities,
capilal, and information during the period from the
end of the eighteenth cenlury, when a greal change
was caused by the British Empire’s making inroads
into the region, to the present. We will study our
subjects over the long-lerm (across a span of
aboul 100 years), mid-term (across a span of about
30 years), short-term (across a span of about 10
years), and very short-lerm (within a span of one
year), Oul studies will be conducted cross-disci-
plinarily, involving various academic ficlds such as
economic history, urban history, transportation
engineering, religious studies, and Lhe history of
ideas. Thus, we will obsenve and compare the two
target cities and clarify their dynamic structures.
We will also examine which elements are respon-
sible for the degradation of the earth’s environmeni.
Based on our results, and by introducing the con-
cepl of urban diversity, we would like to construct
a model for sustainable urban regeneration that will
improve urban as well as global environmental
problems and lead 1o future-oriented and practical
urban policies.  Finally, we will choose approxi-
mately 150 cities that humankind created on the
earth and study their histories of rise and fall. This
investigation, together with the study of our bwo tar-
gel urban circulatory spheres, will allow us to build
an inventory of urban wisdom and failures, which in
turn will nurture future possibilities for our cities.
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Circulation

Study of regional diversity of water quality:
toward water management based on circulation

Global viewpoint becomes indispensable for the management of aquatic environment even in a local area because of
the enlargement of human impacts on the atmosphere and the globalization in the society. This project aims to
develop a method to diagnose the natural and artificial effects on the water quality, propose an environmental index to
show the globalization signature in water, and arrange methods for the local water management which is adaptable
for the global environmental change.

Project Leader @ NAKANO Takanori RIHN

Core Members 8 TAYASU lchire Center for Ecological Research, Kyoro University

SAITO Yuh RIHM

TSUJIMURA Maki School of Life and Environmental Sciences, University of Tsukuba

ENDO Takahiro RIHM
YAMADA Yoshihiro Faculey of Agriculture, Kagawa University
ITO Makoto Faculty of Science, Chiba University
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Research purpose

The major subject of watershed management
has been changed from the waler mass problems
Lo the water quality ones. As waler contains mate-
rials derived from the watershed and foreign coun-
tries, elucidating the global circulation structure of
malterials in nature and sociely becomes indis-
pensable for the beller management of local water.

Research method and area

Lilizing the advanced traceability technigque by
inlegrating various geochemical and isolopic
analysis methods, we will identify the source of
components in waler and classify them into a local
source and a global one. Based on this traceabil-
ity diagnosis, we will develop an effective moni-

Phote Popular Koubou-water welling from the seafloor
in the Saijo city of Ehime prefecture.

loring method 1o sustain the waler quality and
support the waler management by local gover-
nance dependent on ils social and natural charac-
leristics.,

Expected result

The traceability diagnosis will increase in the
analylical precision for the material flow in nature
and human society, and can identify the source
area and its size of materials in a local environ-
ment. 1L will lead to evaluating the water safely
based on the precaution rule, establishing a new
waler index Lo evaluate the contribution of foreign
materials, and improving the environmental con-
sciousness of people, which is the basis of the
water management based on circulation.

'I?ne&hcms in the lower right
and left are the enlargement
(D;F the Kuuhqu;iwat,er
roundwater of pood quality
in Saijo is the basis of munici-
pal lives. However, the
mouniincus area of recharg-
Ing groundwater has been in a
state of forest devasation and
receiving atmospheric pallu-
tants fram the Asian conti-
nent, whereas the plain area
is concerned with various
human impaces and saltizaticn
due to the rise of sea-level.
Thembr, the future manage-
ment plan of the total water-
shed is prerequisice.
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In the field we encounter people of different ethnic groups, with different
languages, cultures, histories and customs. The environmental problems they
face also vary from region to region, but all share one common planet Earth.
Their problems are our problems, and together we must seek solutions.
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Diversity

Program Director B YUMOTO Takakazu RIHN

Diversity program deals with global environmental issues derived from the loss
and degradation of bioclogical diversity from genetic-specific to ecosystem, as well
as cultural diversity including language, social structure, religion and cosmology.
Diversity is significant as an indicator of a harmonious society where people lead
safe, healthy lives with peace of mind, where human rights are not viclated, and
where the individual can live with hope and pride.

In the context of the history of civilization, the loss of cultural diversity should
be seen as part of a large-scale process that threatens biological diversity on Earth,
in particular, as part of the global breakdown of man's relationship with nature
that has become prominent since the last century. We face a situation in which
the cultures and languages that embrace the thinking that have caused today’s glob-
al environmental problems are expelling from the world the cultures and languages
that have embraced “"wise use" in harmony with nature.

Diversity program aims to clarify the formation, maintenance and functions of
biclogical and cultural diversity within human-nature interactions in various envi-
ronments. And it seeks the ways to inherit “wise use” of nature that prevents
renewable natural resources from exhausting, and extracts ecosystem services
sustainably, for realizing environmentally low-impact but wealthy-in-mind daily life
by applying biological and cultural diversity.

i b oo SO ... ..
D-01 {(CR1} ICHIKAWA Masahiro Sustainability and Biodiversity Assessment
on Forest Utilization Options
£Y3 Kl ; ; ] . ; ; i
D-02 (FR3) YUMOTO Takakazu A New Cultural and Historical Exploration into Human-
Wature Relationships in the Japanese Archipelago

D-03 (FR1) OKUMIYA Kiyohito  Human Life, Aging, and Disease in High-Altitude
Environments: Physio-medical, Ecological and Cultural
Adaptation in the Three Great “Highland Civilizations"

D-04 (FR1) yamaAMURA Norio Callaﬂse and Restoration of Ecosystem Networks
with Human Activity
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Preject Homepage @ hitp://www.chikyu.ac.jp/ichikawa-pro/top/top.htmi

Sustainability and Biodiversity Assessment on

Forest Utilization Options

Terrestrial biodiversity has decreased mainly because of the loss and/or deterioration of forest ecosystems.

A system to utilize forest resources while conserving biodiversity should be developed. This project aims to
elucidate the socio-economic background causing forest decrease, its effects on biodiversity, and ecological services
that might be lost as a consequence of biodiversity loss, YWe also evaluate the forest-use options both from
ecological and socio-economical aspects to develop a sustainable utilization system.

Froject Leader @ ICHIKAWA Masahiro RIHMN

Findings from the project
The following subjects were studied al four
sites, Sarawak state and Sabah state in Malaysia,
and Yaku Island and Abukuma Mountains in Japan.
1. Changes of forests and their driving forces
-The resulls were shown as land-use maps and
matrices.
- Driving forces of change
2_Effects of forest changes on biodiversity
- Biodiversity losses in each utilization option,
The results were shown as biodiversity maps.
- Mechanisms of maintenance and loss of bio-
diversily in natural and disturbed systems
3. Ecosystem functions and services provided by
biodiversity and their changes
-The resulls were shown as ecosystem function
and service maps.
4. Social institutions on sustainable use of forest
biodiversity
- Envircnmental economy of each utilization
option. Ecological and socio-economic value
of each utilization option.
Finally from the results of | to 4 above, we built
an integrated method for assessment of suslain-
able uses of forest and biodiversity.

Figure An example of ecosystem function maps

Contribution of Project Results to Tackling
Global Environment Problems

The results of this project showed how forest
changes affecled the biodiversity, from which an
integrated method Lo assess sustainable uses of
forest and biodiversity was proposed. The assess-
ment will be useful lo seek ways for resolution of
problems on uses of forests and biodiversity in
each arca. The assessment method could be
standardized for use by public and private sectors.

Published products

Academic papers with peer review: 203 (English
165, Japanese 38), Papers in books: 67 (English 21,
Japanese 46). For the Future of Biodiversity (11
chaplers), a presentation malterial for undergradu-
ale sludents (RIHN and Showa-do, in Japanesc).
Forest Degradation in the Tropics of Southeast Asia
(linbun Shoin, in Japanese), Special issue in Eco-
logical Research (2007), Sustainability and Diversi-
ty of Forest Ecosystems (2007 Springer), and others.
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Diversity Project Homepage @ hitp://www.chikyu.ac.jp/retto/retto.htm

A New Cultural and Historical Exploration
into Human-Nature Relationships
in the Japanese Archipelago

The Japanese Archipelago has been extremely densely populated since the Neolithic Age, and most of the natural
environment has been strongly influenced by human activities. However, in spite of the intensive intervention by
humans in the natural environment, there is still a rich biota in the Japanese Archipelago, which includes, for example,
an abundance of indigenous species of angiosperm and freshwater fish. But recently, many plants and animals are close
to extinction because human-nature relations in this Archipelago have changes. This project aims to reconstruct
human-nature relationships as historical processes to suggest concrete measures for preventing further extinction of
species in the near future,

Project Leader @8 YUMOTO Takakazu RHIM

Core Members @ ABE Hiroshi Graduate School of Human and Environmental Soudies, Kyoro Universicy
AMKEI Yuji Faculty of International Studies, Yamaguchi Prefectural Uiniversity
IINUMA Kenji Faculty of Humanities, Beppu Liniversicy
IKEYA Kazunobu Mational Museumn of Echnology
IMAMURA Akio Faculty of Bicenviranmental Science, Kyota Gakuen University
KATAYAMA Kazumichi Graduate School of Science, Kyorn University
MATSUDA Hiroyuki Graduare School of Envirenment and Information Sciences, Yokohama Madonal Universicy
MURAKAMI Moriaki Faculty of Urban Liberal Arws. Tokyo Metropolian Universicy
MNAKAI Sei’ichi Faculty of Humanities, Toyama Universicy
MNAKANO Takanori RHIN
OSUMI Katsuhire Forestry and Forest Products Research Instiute
S5ATO Hiroyukl Graduate Scheol of Humanity and Sociology, The University of Tokyo
SHIROUZU Satoshi The Law Faculty, Chuo-Gakuin University
TAJIMA Yoshiya Faculty of Economics, Kanagawa University
TAKAHARA Hikaru Faculty of Agriculture, Kyoto Prefectural University
TAYASU lchiro Center for Ecological Research, Kyato University
YAHARA Tetsukarxu Graduate School of Sciences, Kyushu Universicy
YAMAGUCHI Hirofumi Graduare School of Agriculture and Biological Sciences, Osaka Prefecture University
YONEDA Minoru Graduate School of Frontier Sciences, The University of Tokyo

Objectives

The objective of the present project is lo recon-
strucl human-nature relationships as historical
processes. [ will examine, first, how the natural
environment has been changed since the lale
Paleolithic Age, when human beings are first

known Lo have existed in the Japanese Archipel-
ago; second, how the biota has changed during
that process; and third, what kind of perceplions,
knowledge and skills the humans possessed, con
cerning both nature in general, and specific life
forms. Our aim is to present a foundation for con-

Figure | A prototype of the chronolagical chart of environmental history
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templating how human-nature relations should be
developed, and to suggest concrete measures for
prevenling further extinction of species in the
near fulure,

Study Area and Methodology

The project will elucidate the histarical process
of change in human-nature relationships under the
global and/or local climate changes in these six
regions: Hokkaido, Tohoku, Chubu, Kinki, Kyushu
and Amani-Okinawa, in addilion of Sakhalin, using
biological remains that contain pollen samples,
archaeological remains, old documents and folk-
loric materials. In addition, we intend to examine
the change of the historico-economic background
and the knowledge and skills concerning nature
and living organisms, with special emphasis on
their relation Lo the disappearance, or thriving, of
organisms. Main approaches are: 1) the analysis of
ancienl vegelation and changes in the distribution
of plants and animals; 2) reconstruction of human
ecology based on population estimates and the
diets; 3) reconstruction of human-nature relations
in the pasl, and the analysis of the social systems
behind them; and 4 theoretical modeling of
human-nature relations, In the process of compil-

Bankruptey
‘of “wise usa”

irmevarsible changas of natung

Malural disaslers,
uahaustion ol resouse

Bankruptcy of
local community

1

“Wise use” is defined as knowledge and

skills which have been enable to use the

mﬁeﬁﬂe namural resources without

sting, and o obiain ecosystem ser-

. wices In sustainable ways. However, we
do not consider it in a static manner.
“Wise use” is formed and maintained in
consistence with subsistence economy.
and will be bankrupt when it becomes
inconsistently with ic. C uently, the
bankruptcy of “wise use” can lead to the
bankruptey of local community (2-a), but
in cases, new “wise use” i formed
afeer the effort of restoration of natural
resources or shift of resource use (2-b),

1

ing the chronological chart of environmental his-
tory (vegetation change, human population,
episode in history) in each sile by comparalive
methods including proxy and tracer analyses
(pollen, DNA, stable isotope), we will analyze the
change of human-nature relations and its drivers
under the multi-layered environmental governance
("wise use" of whom, by whom, for whomj.

Progresses, Organizing working groups and

targeting core sites in seven districts
We have re-organized seven district-based

working groups largeling core sites (shown in
parentheses), Hokkaido (Shiribeshi), Tohoku
(Kitakami), Chubu (Akivama), Kinki (Kyolo-Tanba),
Kyushu (Kuju-Aso), Ryukyu (Okinawa Island and
Amami-oshima Island), in addition of Sakhalin,
each of which possesses characleristic climale,
vegelation, Mora and fauna, and traditional life
slyle of people, and includes ca. 100 km X 100 km
area of agricultural and forestry villages, and
mountains, Also, we organized three method-
based working groups largeting paleo-ecosyslem,
plant-geography, and old human bones,

1} A series of chronological charts of environmen-
lal history for each district is being compiled
from epoch-making evenls on environmental
issues and policy changes on resource man-
agements, It will be completed by adding data
of eslimated vegetation changes (based on
pollen analysis) and population change (based
on historical demography).,

2) The word "wise use"” has been examined from
various aspects. Consequently, it is defined as
knowledge and skills which have been enable to
use the regenerable natural resources without
exhausting, and to oblain ecosystem services
{provisioning, regulating, cultural, and support-
ing, in sensu Millennium Assessment (2005)) in
sustainable ways, Examples of "wise use” and
"unwise use” from each district are being sorted
out and categorized by identilying which gover-
nance (e.g household, community, local gov-
ernment, national government, international
organization) took an initiative role, and accord-
ing lo whal kind of incentive it concerned.
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Divarsity Project Homepage @ http://www.chikyu.ac.jp/high-altitude

Human Life, Aging, and Disease in High-Altitude

Environments: Physio-medical, Ecological and
Cultural Adaptation in the Three Great “Highland Civilizations”

Highlands are the places where people have been building specific means of livelihood and unique cultures to survive
in challenging environment with thin air and limited ecological resources over the years. The Himalaya/Tiber, the
Andes and the Ethiopian Hiﬁhland are three great examples of such highlands. Life, aging, disease and death are
closely-linked to lifestyle and environmental condition. Communities in the highlands have kept the interaction with
those in lowlands in balance. However, in recent years, the wave of globalization has rushed over highlands, as
symbalized by the infiltration of money economy, the acceleration of migration, the change of lifestyle and the
extended life spans. The aim of this research is to evaluate the impact of changing natural conditions and lifestyles on
life, aging, disease and death. The change of natural ecosystems and cultures has accumulated in the human bodies
through lifetimes. Aging and disease can be regarded as the environmental issues that affect the human bodies.

Project Leader @ OKUMIYA Kiyohito RIHN

Core Members @ ANMDO Kazuo Center for Southeast Asian Studies, Kyoto Universicy
KAWAI Akinobu Faculty of Liberal Arts, The Open University of Japan
KOSAKA Yasuyuki RIHMN
SAKAMOTO Ryota RIHM
SHIGETA Masayoshi Graduate School of Asian and African Area Studies, Kyoto University
TAKEDA Shinya Graduare School of Astan and African Area Studies, Kyoro Universicy
TSUKIHARA Toshihire Faculty of Education and Regional Studies, University of Fukud
MATSUBAYASHI Koro Center for Southeast Asian Studies, Kyoto University

Background

Nowadays, urbanization and environment
destruction are expanding on a global scale. The
effects have also reached living environments of
highlanders, such as migration in village commu-
nities, decrease in physical activity due 1o spread
of motorbikes and drastic decline in [orest and
grass cover. As a resull of extended life spans and
change in lifestyle, the number of so-called civi-
lization diseases such as hypertension and dia-
betes has increased. There is a possibility that
highlanders are vulnerable to aging and lifestyle
related diseases because of hypoxic stress, high
levels of ultraviolet radiation or other factors. On
the other hand, there remains the local knowledge
like spirit of cooperation within communities and
healing of mind through the network of religious
activities in highlands.

Objectives

The objective of this research is to evaluate the
impact of peculiar natural conditions and chang-
ing traditional lifestyle on human life, aging, dis-
ease and death in the Himalaya/Tibel, the Andes
and the Ethiopian Highland. We will learn wisdom
of the aged in highlands and also disclose fulura-
bility in which highlanders can live in relief in high-
lands and find ways Lo adapl to our society.

Research Content

The effects of globalization on highlander's
lifestyle will be examined with special reference to
lifestyle-related diseases, chronic mountain sick-
ness, and human aging phenomena through com-
prehensive geriatric assessment as a health check-
up for the elderly, interviews of residents’ life his-
tories, and observation of the lives and the envi-

Figure The change of natral ecosystermns and culres has accumulated in the
human bodies through lifetimes. Aging and disease can be regarded as the
environmental issues that affect the human bedies.

Extanded li{e spans
Acceleration of migration
Maongy econcmy

In highland envirenment.
Fiehd Medicire Team will
study about human health,
disease, and aging. Culwure
Team and Ecology Team will
study livelihood, cultures,
distrnibution systems and
ecology of the highland envi-
ronment. All teams will
evaluate the influence of the Chimate change
socioeconomic globalization Taorrential rain
on the lifestyles and follow- Drought
ing changes of human life,
aging, disease and death,
rough cooperation with
each ather, We will pursue
“futurability” of highland
from a “glocal” viewpoint, a
combination of the global
and the local viewpaoint.
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A custam in the time of the
Inca Empire of “Chacu™ was
revived recentdy. The cus-
tom was to release vicugna
without killing themn after
:ﬁ'wa_rl.ﬁ hunting ?nd shear-
ing. The price of vicugna
wool has risen with the
globalization of econamic
activities and the economic
profit was brought about in
the r.mnn;fmity. Cﬂ-m.;n-
agement of vicugna in the
:mimlmlw gaﬁ.a reduced
POQ‘I:I'I an 5 COn=
n'ihute?u: natural conser-
vation and rec of con-
fidence in its own cultures.

Suitable ¢ for highland
have su :r:'?ed cu[ujﬁre: in
and. exam
I'I;;gel:e are potatoes r;'lPlE'
Andes, I:L:Irlegﬂ Tibet, teff
and enset in Ethiopia. Also,
there are suitable domesti-
cated animals for highland
Iika llama and alpaca in
Andes, yak in Tiber, and
cattle in Ethiopia. There
are the Issues of zoonotic
infections on the other side
of the coin,

Photo | Vicugna, wild race of camelid {wild relative of
alpaca). (the Andes , Peru)

ronments (Field Medicine Team).

There are common features of environmental
exploitation, such as agriculture and animal hus-
bandry, in the livelihoods of the three major high-
lands. Livelihoods, cultures and ecosystem in the
highlands will be clarified thal affect human life,
aging, disease and death in highlanders. The rela-
tionship between people and the high-altitude
environments will be investigated through the
surveys on local knowledge and tlechniques, Inter-
aclion between highland and lowland in order to
maintain highland communities and lifestyles is
also examined. The ecosystem in highlands that
affect the livelihood and diseases will be studied
with special reference lo weather, climate change,
land use, forest use and vegelation. (Highland’s
Culture and Ecology Teams).

The actual features of the diseases and human
aging phenomena among highlanders will be clar-
iflied with special reference 1o high-altitude ecolo-
gy and ils socio-economic backgrounds. The
young researchers from the field medicine team
and the highland's culture and environment teams
will stay in the fields on a long-lerm in principle

FPheto 2 Highland e in health check-up

(Shangri-La, Yunnan, China)

“:Iq“i“'s. e . -

One of the problems uhaﬂﬁ:éghlandem Is an increase in
lifestyle-refated diseases. including hypertension and obesicy,
especially in urban area.

and conduct the interdisciplinary works in the
common study field areas.

Annual progress 2007

1) The surveys on the relationship between health
of highland people and their economic condi-
tion in Yunnan Province, China revealed an
increase in high-blood pressure and obesity,
and also susceplibility Lo lifestyle-based dis-
cases,

2) Preliminary surveys on lifestyle-related dis-
eases, chronic mountain sickness, and zoonol-
ic infection were conducted in Qinghai Province,
China, and the Andes Highland, Peru,

3) Preliminary surveys on agricultural systems, for-
esl vegelation, trading and lifestyle were con-
ducted in Arunachal Pradesh and Ladakh, India,
and Yunnan Province, China,

Schedule in 2008

The study will be carried out mainly in Qinghai
Province, China in the Himalaya/Tibet, and in the
Andes and the Ethiopian Highland.
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Collapse and Restoration of

Project Homepage ® hittp://www.chikyu.ac.jp/yamamura-pro/

Ecosystem Networks with Human Activity

Most ecosystems on the planet have been seriously degraded by human activities and are now in a critical situation.
Nevertheless, most researches on the problem have focused only on the direct consequences. The project aims to
clarify the mechanisms resulting in the collapse and deterioration of ecosystems, and then pave the way to restore
and maintain healthier ecosystems with high biodiversity and ecological functions while minimizing instabilicy and
uncertainty in the long term over a wide area.

Project Leader @ YAMAMURA Noria RIHN

Core Members B

Photo Mongal, Healthy grassland ()
and degraded pastre (B).

Sarawak, Rainforest (C)

and plantation (D),

SAKAI Shoko RHIN
I5HII Reiichire Fronter Research Center for Global Change

FUJITA Moboru Center for Ecological Research, Kyoto Universicy

ICHIKAWA Masahiro RIHMN
MAEKAWA Al RIHM

HAKASHIZUKA Tohru Faculty of Bioscience, Tohaku University

OHGUSHI Takayuki Center for Ecological Research, Kyoro University

Objectives

Degradation of ecosystems, which has led to
the loss of biodiversity and ecosystem funclion, is
widely accepled as one of the most serious glob-
al environmental problems. Nevertheless, most
researches on the problem have focused only on
the direct consequences. The col-
lapse and deterioration of ecosys-
tems by human activities via inler-
actions within the ecosystem net-
work, including indirect and cas-
cade effects, have rarely been con-
sidered. In addition, few studies
take a social science perspective,
although environmental problems
are one of the consequences of the
inleraclions belween nature and
human society.

The recent boom in theoretical
studies on complex networks (com-
plex system sciences, complex adap-
tive systems) and the remarkable
progress in computer performance
have dramatically increased our
capacity to deal with complex sys-
tems such as ecosystems and social
interactions, Complex system sci-
ences are now a praclical, important
ool in various felds of sociology,
economics, and ecology.

This project takes advantage of
the interdisciplinary nature of net-
work sciences Lo consider environ-

In Mangalia, livestock have grazed the grass.
land intensively for the Iongg::l"amp_ Ini rg::lm;
years, overgrazing by livestock, especially by
the increased number of poats for the pro-
duction of cashmere for export, has caused a
serious preblem in the region. In Sarawak,
the msrﬂem has changed dmmatluﬂ; over
the last [00 years: land use has shifted from
extensive agriculoure in forests by aboriginal
people o b%nf i natural forests as a
source of timber for export, and then to ail-
palm plantations.

mental problems, especially the problem of
ecosysiem deterioration, by linking sociology, eco-
nomics, and ecology. The project aims Lo clarily
the mechanisms resulting in the collapse and
deterioration of ecosystems, and then pave the
way to restore and maintain healthier ecosystems
with high biodiversity and ecological functions
while minimizing instability and uncertainty in the
long term over a wide area.

Research Sites

The research areas for this project are tropical
rainforests in Southeas! Asia and grassland in Cen-
tral Asia. For a comparalive investigation, it is
essential lo establish more than one research
area Lo obtain general results and discussion. Al
both sites, the tlerrestrial ecosystems are being
devaslaled with the surge in the Asian economy
associaled with the recent dramatic economic
growth of China. Mevertheless, the lives of many
peaple depend on natural ecosystems, and the
destruction of these ecosystems directly resulls in
dramatic changes in their lives. The economies of
both regions have similar frameworks, whereas
their ecological characteristics differ, such as the
regeneration time of vegelation and position of
humans in the food web. Bolh sites are good
research areas because many studies in the social
sciences and ecology have been conducted there.
In general, it is impossible Lo go from a descriplion
of the ecosystem networks to constructing mod-
els for projections at multiple study sites il we slart
from scratch, considering the time span and
research budgel of projects al the RIHN. By using
such information, we expect to make significant
achievermnenis in a period as short as six years.

Research Methods

The most important concepl of this project is
the "ecosystem network,” which has a nested
structure involving interactions among and with-
in subsystems, including human socielies, as
shown in Figure 1.

We will conduct fieldwork in two regions: trop-



In the ecosystem net-
waork, the subsystems
{e.g. primary forests,
secondary forests,
lands for shifting cule-
vation) form an inter-
acting network. In
additron, each subsys-
tem consists of net-
works of biological
interactions, More-
over, we place human
society as a subsystem
within the ecosystem
network and regard
huemian activities as
part of the Interac-
tizns within the
BOOSYSIEM netwaork.

ical rainforests in Southeast Asia and grassland in
Central Asia. First, we will describe the existing
ecosystem network structure in both regions using
information oblained from fieldwork and the lit-
erature. Because relatively large amounts of infor-
mation on biological interactions within subsys-
tems have already accumulated, the ecological
surveys will focus mainly on material flow and the
movements of organisms between subsystems,
especially the movements of pollinators, preda-
tors, and parasitoids relaled to ecosystem func-
tion. For the networks of human societies, we will
invesligale which aclors are responsible for the
changes in the ecosystems, the intention of the
change, how other actors control these aclivilies,
and the historical transition of actors driving the
ecosystem changes. Based on our resulls, we will
construct models for making projections and eval-
ualing the ecosystem networks in the two regions,
Further, we will generalize the results to determine
the critical network characteristics likely to result
in environmental problems.

Figure | Ecosystem network studied in this project (an example in Sarawak)
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Progress up to now

We determined the structure of the network
model that we will construct during the full
research period. We listed available and measur-
able variables relevant to our subject matter in the
two field research siles (Sarawak and Mongolia)
and classified them according to their inter-rela-
lionships and the potential mechanisms linking
them. The model is hierarchically structured, with
three spatial scales: i) 200-600 km (large scale), i)
10-50 km (medium scale), and iii) 50 m to 1 km
ismall scale). The spatial resolution at each scale
is the distance range of the one-step lower scale.
The spatial scale of human migration and settle-
menl processes has increased al the nationwide
(large) scale owing to the expansion of the trans-
portation and economic networks, whereas these
processes for other organisms in nature are most-
Iy limited to a more narrow (medium) scale by cli-
matic, geographical, and biological constraints.
The ecological inleractions within a landscape do
notl incorporate spatial structure, which would
enable their inclusion in small-scale models.

We are slarting to collect quantitative and qual-
itative data at different spatial scales in the field by
combining large-scale surveys and intensive inves-
tigations at a small number of siles. The large-
scale surveys will involve interviews and simple
ecological assessments al several locations. The
surveys may elucidate the large-scale correlations
between changes in ecological networks and the
structures of social and ecological networks. The
intensive surveys aim to clarify the mechanisms of
patterns revealed by the large-scale surveys.

Hydrology & Vegetation Model

(Remate sensing & Field survay)

GIS & ABM
(Remote sensing &
Field survay)

Interaction Model
{Field chservation)

Ecological interaction-web and Community structure
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Degradation of the earth’s environment is seriously affecting people’s lifestyles.
But by reconsidering excesses in daily life, it is possible to alleviate the burden
on the environment. Research activities at RIHN also lock at the lifestyles of
people inhabiting areas with different natural features.




Resources

Program Director ® AKIMICHI Tomoya RIHN

This program aims to demonstrate various facets of problems deriving from
humans' use and conservation of renewable and non-renewable resources on
earth. Since prehistoric time, humans have utilized plant and animal species for
food procurement and then succeeded in domesticating some of these wild
resources. Through this historical process, humans were able to gain more food
products, and this resulted in population increase. At the same time, however,
the exploitation of land for agricultural production and for pasture has inevitably
decreased forest cover and reduced biodiversity. In general, food used to be pro-
duced and consumed locally; but this norm has been drastically changed by the
development of transportation technology, which has made long-distance trade
possible. At the same time, long-distance trade eventually increased energy con-
sumption in accordance with the product of distance between production and
consumption areas and weight of food, namely, food mileage. This has imposed
serious environmental loads through the emission of COz. Increasing refuse has
also become a serious threat to the environment.

If the amount of water used for producing agricultural crops and meat can
hypothetically be estimated as virtual water, we can understand how much water
is consumed and how much water is transported through international trade. As
is also clear from widespread disputes over water, the appropriate governance of
water management is absolutely important. On the other hand, food and water
are incorporated into the human body as a source of life maintenance, but it must
be noted that they also cause disease and health problems. In other words, food-
borne and water-borne diseases due to poverty and pollution, like sexually trans-
mitted HIV, must be eradicated, as these are primarily linked with human securi-
ty and rights. Also, the traceability of food resources should be examined in terms
of food safety and security and for the betterment of human health,

it ot v 0 TR 1. OO
R-01 (CRZ) WATANABE Tsugihiro Impact of Climate Changes on
Agricultural Production System in the Arid Areas

R-02(CR1} AKIMICHI Tomoya A Trans-disciplinary Study on Regional Eco-history
in Tropical or?:nlgnﬂ.s a: 1945-2005.
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' R-03(FR2) KUBOTAJumpsi Historical interactions between Multi-cultural
Societies and the Natural Environment
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R-05(PR) MNAWATA Hiroshi A Study of Human Subsistence Ecosystems
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Resources

Project Homepage @ hitp:/fwww.chikyu.ac.jp/iccap/

Impact of Climate Changes on Agricultural
Production System in the Arid Areas

This research project aimed at identifying the direction and dimensions of the potential impacts of climate changes

and ensui

based on

i

adaptations in the agricultural production systems of arid regions, where water resources are limited,
e projection of future regional climate changes on the eastern coast of the Mediterranean Sea, the case

study region. VWhile the relationship between climate and agriculture in the past and present was analyzed, the
impacts of climate changes, including rise in air temperature, decrease in precipitation and sea-level rise, on agricultural
production systems were assessed. The project was implemented as an international joint project in cooperation
with the Scientific and Technological Research Council of Turkey.

Project Leader @ WATAMNABE Tsugihire RIHM

Summary of Research Outcomes

Climate change in the 2070s in the Seyhan
River Basin was projected by using the latest cli-
malte madel, and impacts of climate change on the
condition of the river basin and agricultural pro-
duction were assessed through generated climate
change scenarios, The slale-of-the-art GCMs and
pseudo global warming experiments for the 2070s
project temperature increase by 2 to 3.5 in all
seasons and precipitation decrease by aboul 20%
except for the summer season,

Field experiments and crop models proved that
in the future there could be the regions both of
increased yield and decreased yield of wheat,
since wheal yield may increase with raised air tem-
perature and CO:z concentration, while it may
decrease with less precipilation. Natural vegeta-
lion also would be affected and the areas of steppe
and evergreen broad-leaved forest might increase
in the 2070s while sub-alpine plant arca would
decrease. Decreases in snow and rainfall will
reduce available water resources. The expansion
of vegetables and fruits of highly profitable crops

Figure Assessment of Global Warming Impacts in the Seyhan River Basin of Turkey
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The research for this ect
was implemented in an
River Basin (about 25,000km?)
in the eastern Mediterranean

wheat production is wide-
spread and large scale irrigated
ﬁl‘lﬂdluﬁ: producing maize, wheat, cotton, citrus etc. extends

rougheut the lower plain, which depends on the water sup-
ply from the reserveirs that recaive run-off of winter precipi-
tation in upper mountainous areas, The climate scenarios lor
the 2070s were generated by using the developed local climate
madel. (Top-left an example of the future precigitation change
im Janua .D%_Iue shows increases and brown shows decreas-

and the irrigated area might result in water short-
age and less yield in the irrigaled area.

The projections and predictions are the discus-
sions, which could be recognized as a sort of infer-
ence experiment based on the probable conditions
and available information. An adaptive manage-
ment approach is lo be essential in the future
against the global warming,

Contribution to Better Solutions
for Global Environment Problems

Climate change due to global warming will
affect the natural conditions for agriculture like
land and waler resources and conseqguently
impacls agricultural production. With these
impacls, humans may act lo adapt to the changes
or to mitigate the damage caused by climate
change. These human reactions may resull in
other changes in the environmental problems.
Therefore, for better solutions to the problems, it
is essential to understand and project the impacts
of climate change on agricultural production, and
to let local knowledge and systems react to the
changes. In this project, a method o diagnose the
problems of land and water use and identify the
crucial points was developed. In Turkey, where the
case study area was localed, the project provided
the opportunity lo establish new rescarch organi-
zalions and a cross-disciplinary approach to the
problem, and promoted enhanced consciousness
of the importance of impacl assessment of global
warming on basin hydrology and agricullure.

Disseminations of the Project Outcomes
The project outcomes are distributed through
books, lectures, and reports inside and oulside of

region of Turkey asamaincase  Japan. Many scientific papers are published in
study area, In the upper hilty P i £
airess oF the basin, o fad academic journals and presented in international

conferences. The report in Turkish language was
published. In Turkey, the international sympo-
sium was held loward sustainable agriculture,
and the project outcomes were broadcasted on TV
programs. The outcomes conlribules to tackling

with global warming disseminating the developed
methodology and results to the international orga-

0 F D A0 N0 000

es). The basin model icted the future changes of the
hydrological regime along with the climate scenarios, (Top-center; predicied :J'u.r'lg'l;‘!_ln anmual

runof yield, Biue shows Increases and red shows decreases). Th;ifgmre o and nizations such as ICID, International Commitlee
waler ance in the @rm were icte sed on these conditions. (To [ dlﬂl'lgE i H §pa 5
average groundwater able in the lcrﬂ;dbasjn. Blue shows future rise and shows declne). on Irrigation and Drainage.
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in Tropical

Project Homepage o hitp:/f'www.chikyu.ac.jp/ecohistory/top_jp.htm

A Trans-discﬁlinary Study on Regional Eco-history

onsoon Asia: 1945-2005.

This research project completed a holistic analysis of eco-historical consequences in tropical monsoon Asian region
during the past several decades since WW Il In line with the changing process of the political regimes, devastating
wars, infiltration of modernization, economic globalization, and population growth that swept this region, both local
environment and human populations have had serious impacts. The processes were illustrated as about 80 flow
charts in which regional eco-historical consequences have emerged. This eco-historical model can be expected to
extensively be applied for the analysis of local-and-global environmental problems,

Project Leader @ AKIMICHI Tomoya RIHM

Major Research Findings

In scrutinize eco-historical consequences that
have occurred in tropical monsoon Asia during the
past several decades, our project aimed o syn-
thesize an eco-linkage model by choosing about
80 parameters for tracing them in historical inter-
actions between local environment, human popu-
lations, and external forces.  Inleractions and
events that have been genuinely illustrated as flow
charts in which relevant factors, drivers and a
chain reaction were identified in a complex whole.
For implementing flow charls, eco-sensitive fac-
tors such as natural and domestic resources,
human nutrition and health, and access rights and
eco-policies were chosen, based on fieldworks in
the relevant Lopics.

From our analytical inquiries, nol only state
policies but also local community’s decision pro-
vides a key to understand historical consequences
that have occurred in tropical monsoon region,

Rapid modernization and globalization has
apparently given impacls on local environment,

Photo Rural Landscape in Southern Laos

Paddy field, fish trap and water buffalo in rice producing forest

mode of life and human health depicted as
increase of cash crop land use, frequent migration,
and intake of sugar and fat. Yel, despile these
changes, food hahils to consume glutinous rice,
raw animal meal, particularly of freshwater fish
remain the same as before, that are manifested as
high incidence of paragonimiasis and liver Muke.

Besides these findings, our project compiled
database on material culture and photographs col-
lected by Japanese schoelars during the past sever-
al decades in this region. Eco-chronicle database
in Yunnan, China has also been completed for
public use.

Outcomes and Database

Besides arlicles and papers, we have published
sixteen books on various themes and Lopics (10
Japanese, 4 English and 2 Chinese). Mela dala-
base on our findings and collected malterials is
now ready for public use through RIHN's archives
thitp:/fdb 1 chikyu.ac jplarchives/ ).
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Resources Project Homepage @ hitp://www.chikyu.ac.jp/ilipro/

Historical Interactions between Multi-cultural
Societies and the Natural Environment
in a Semi-arid Region in Central Eurasia

This project highlights man-made trans-boundary problems between countries or ethnic groups, religions. agriculture
and nomadism, or between cities and the surrounding areas. People in the semi-arid region of Central Eurasia once
lived a nomadic lifestyle in a symbiotic relationship with agriculture in oases. After a long transition which saw the
rise and fall of various ethnic groups and countries, a tight and well-defined border divided the region between Russia
and Qing. Both sides of the border, once the same, have developed differently. This project aims to study and clarify
the historical interaction between human activities and natural systems in the semi-arid region of Central Eurasia,
with particular emphasis on such trans-boundary issues. This project should provide important keys not only for evalu-
ating the effects of projected human activities on ecosystems in semi-arid regions, but also for elucidating funda-
mental perspectives from which to examine a desirable mode of living in multi-cultural regions.

Project Leader 8@ KUBOTA Jumpel RIHN

Core Members @ UYAMA Tomohiko Slavic Research Center, Hokkaldo Universicy
MATSUYAMA Hiroshi Faculty of Lirban Environmental Sciences, Tokyo Metropelitan University
TAKEUCHI! Nozomu Graduate Schoal of Science, Chiba University
FUJITA Koji Graduate School of Enviranmental Studies, Magoya University
SUGIYAMA Masaaki Graduate Scheol of Letzers, Kyoto University
FUMAKAWA Shinya Graduate school of Agriculture, Kyots Universigy
SOHMA Hidehiro Faculty of Letwers, Mara Women's University
KOMNAGAYA Yuki Mational Museum of Ethnalogy
YOSHIKAWA Ken Graduate Schoal of Environmental Science, Okayama University
YOSHIDA Setsuko Department of Applied Sociology, Shikoku Gakuin University
KATO Yuzo RIHM
CHENGZHI RiHM

34

Background and objectives

With the exception of the inhabitants of oasis
areas, people of the semi-arid region that extends
across Central Eurasia once lived a predominate-
ly nomadic lifestyle, Afler a long transition marked
by the rise and fall of various ethnic groups and
countries, the Yuan Dynasty came lo govern the
whaole of Eurasia as a loosely controlled unity dur-
ing the 13" and 14" centuries. In the 18" cenlury,
however, a tight and well-defined border divided
the region between Russia and Qing. At the same
lime, the people of this area experienced a great
change in their lifestyle, caused by the migration
of farmers, settlement of nomads and develop-
ment of agricullure in association with the expan-
sion of Russia and Qing. Selllement policies and

Figure | The study area: The Tian Shan Mountains and Ili River

@ Lake sediment core O lce core @ Other study siles

borders have prevented these people from follow-
ing their former way ol adaplation. Man-made
trans-boundary issues, between countries or eth-
nic groups, religions, agriculture and nomadism,
or between cities and the surrounding areas, com-
monly lie behind the various environmental prob-
lems in the world. This project aims to study and
clarify the historical interaction of human aclivilies
and natural systems in the semi-arid region of
Central Eurasia. This project should provide
important keys not only for evaluating the effects
of projecled human activities on ecosystems in
semi-arid regions, bul also for elucidating funda-
mental perspectives from which to examine a
desirable mode of living in multi-cultural regions.

Figure 2 Qutline of the project
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Figure 3 and 4 m

rison of glacier coverage in 1971 and 1999 in the Kungoy Ala-Too range

liiskii Ala-Tau range in the Tian Shan Mountains.

Figure 3 Spatial distribution.

Photo A stripe pattern at a depth of 85m in the ice core drilled in the
Gregoriev Glacier in the Tian Shan Mountains, Kyrgyzstan,

Content and methods

1) Research area
The area ol study is the watershed of the 11
River, which flows from China lo Kazakhstan and
terminates at Lake Balkhash, and its surrounding
areas, including Kyrgyzstan and Uzbekistan, His-
tarically, the i River walershed and its surround-
ing areas have been a key area of East-Wesl inter-
action, and in which many ethnic groups and
countries have risen and fallen. Today, parls of
this area are experiencing environmental problems
due to modern development under socialism.
2) Research groups
The project consists of two research groups:
one will set oul Lo clarily historical changes in both
human activities and natural systems through the
analysis of historical documenits and a variety of
natural proxies; and the other group will investi-
gate the current processes of human activities and
natural systems for the purpose of interpreting the
historical information.
3) Objectives
A) To clarify hislorical changes, the rise and fall of
nomadic groups and countries, their removal,
changes in subsistence, the use of nalural
resources, and climate change through the
analysis of historical documents and archaeo-
logical investigations as well as various natural
proxies such as ice cores, lake sediment sam-
ples, tree rings and wind-blown deposils.
B) To investigate the present status of the area and
the effects of human activities on the natural
environment, with particular emphasis on their

Figure 4 Relatanship between glacier size and glacier area lost
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Coverage decreased by 20% in the Kungoy Ala-Too range and |23%
in the %I'riskil Ala-Tau range.

social, religious and cultural background.

C) To compare both sides of the border within the
conlext of historical changes and their current
slatus, examining arcas that were previously
similar but that have subsequently developed
differently, to understand the meaning of bound-
aries in the context of environmental issues.

Present status of the project

(1) Progress to date

» The ice-core research group drilled two ice-core
samples of 85.35m and 63.1m in depth at the
Gregoriev Glacier in the Tian Shan Mountains of
Kyrgyestan. The deeper one reached the botlom
of the glacier. Also, with the collaboration with
the Kazakhstan Institule of Geology, a lake sed-
iment core sample of 8m was taken at Lake
Balkhash.

« A comparative analysis of Corona images ol 1971
and a Landsal image of 1999 exhibils significant
reduction of 12 to 20 % in the area or glaciers on
the northern side of the Tian Shan Mountains.

« Several research groups, comprising researchers
in various disciplines, including geography,
hydrology, ecology, archaeology, sociclogy and
anthropology, conducted fieldwork in Kaza-
khstan, focusing on the impact of human activi
lies, especially the use of natural resources, on
regional ecosystems, and its historical transition.
A large amount of basic information on vegeta-
tion, soil, meteorcological and hydrological con-
ditions was gathered.

« Various historical documents and images were
collected through cooperative studies with
research institutions in Kazakhstan, China and
Russia.

Expected results

This project should provide important keys nol
only for evaluating the effects of projected human
activities on fragile ecosyslems in semi-arid
regions, but also for proposing fundamental per-
spectives from which to examine a desirable mode
of living in multicultural regions.
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Project Homepage ® https/fwww.chikyu.ac.jp/ecohealth/

Environmental Changes and Infectious Diseases
in Tropical Asia

This project, The RIHMN EcoHealth Project, is to clarify the relationship berween various climate and environmental
changes and changes in health profile of people living in tropical monsoon Asfa through study of infectious diseases.
The project studies the effects of human societal and environmental changes as well as climate changes on the
ecology, endemiology and epidemiology of various infectious diseases such as vector-borne diseases (malaria,
dengue fever, and filariasis), and food- and water-borne diseases (liver fluke infection, cholera and other diarrheal
diseases). The study aims at offering an ecohealth insight for evaluating the relation of health profile with local and
global environmental changes. The project synthesis report shall be published in 2012,

Project Leader @ MOJI Kazuhiko RIHM

Core Members @ MASCIE-TAYLOR, Micholas C.G. Cambridge University, UK
KOBAYASHI Shigeo Graduate Schocol of Asian and African Area Study, Kyoto University
HJIMA Wataru Acyama Gakuin University
KAMMURDIM, Ahmed Oita Un
HASHIZUME Masahire Magasaki University Institute of Tropical Medicine
SUNMAHARA Toshihileo Magasaki University Institute of Tropical Medicine
YAMAMOTO Tarc Magasaki Uiniversity Insticute of Tropical Medicine
OHBA Tamotsu Blue Ecology Research
BOUPHA, Boungnong Mational Institute of Public Health, Lao POR
KOUNMNAVONG, Sengchanh Mational Insticute of Public Health, Lag PDR
POMGYOMNGSA, Tien

ISLAM, Sirajul ICDDR, B, ladesh

HUNTER, Paul University of East Anglia, UK
RAHMAN, Mahmudur IEDCR, Bangladesh
HOSSAIN, Zakir NIFSOM, Bangladesh

LE, Khanh Thuan MIMPE, Vietnam

KOBAYASHI Jun Internatonal Medical Center, [apan
CAl, Gou Xi RIHM

Background and Objectives

The project aims al delinealing the relation of
environmental changes and rise and fall of infec-
lious diseases among people living in lropical
monsoon Asia, in order to offer a long-term insight
on life and health of the people. To be studied
includes 1) changes of health profile of peaple liv-
ing in area of the Lahanam Demographic Surveil-
lance System (DSS) Lao PDR with changes of their
environment and lifestyle, 2) relation of climate
and occurrence of diarrheal diseases in Matlab

Figure | View of infectious diseases in
the RIHMN EcoHealth project

Photo 2 A village of ethnic minority, S
Savannakhet province, Lao

'#

Human Sectarity

Human and his emdronmental security

It is a companent of the long-term
human and his envirenmental security.

Photo | Malaria Survey in a vil

gkham Savannakher Malaria Centre, Lao PDR

DsS, Bangladesh. In addition to these feld stud-
ies, analysis of existing data on regional and
national levels as well as analysis ol historical data
shall be conducted.

Tropical monsoon Asia can be characterized by
clear rainy season and dry season. The area is vul-
nerable both to flood and drought.  People were
living in the tropical monsoon forest by doing
slash and burn cultivation. Then, wet rice cultiva-
tion was introduced and towns and cities were
constructed. Population increase, urbanization,

af ethnic minority in
Sepone district, Savannakhet province, Lac PDR.

The slide positive
rate was 62% (172
willagers out of 27%
were parasitemia
for malaria).

ne district,

The village is sur-
rounded by tropical
monsoon forest



Figure 2 Relation of cholera and rainfall: Relative risk of
number of cholera patients in a hospital of
Dhaka city is related with average rainfall over
lags 0-16 weeks.

« 4 Cholera and rainfall 0-16 weeks
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The effect of rainfall on the incidence of cholera in Bangladesh.
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deforestation, spread of wet rice cultivation, eco-
nomic development, changes in lifestyle or so-
called modernization, and population migration
are the factors changing the ecological relation-
ships among human beings, pathogens, and vec-
tors. The project also investigates the relation
between climate changes (lemperature, rainfall,
Mood, and cyclone elc) and health in tropical
monsoon Asia.

Research Methods and Target Areas

The project applies several kinds of study meth-
ods, 1) Long-term observation of a local population
in Lahanam area, Songkhone district, Savannakhet
province, Lao PDR by establishing DSS. Since 2005
we are following about 4500 residents. In
Bangladesh, we use dala lrom the Matlab DSS and
others. 2) Collection of communily-based infor-
mation on environmental changes and health pro-
file from many communilies of lrapical monsoon
Asia through group interviews. 3) Collection of
information on environmental changes and health
change in the district/provincial/national level.

The project team is divided into two groups; the
field study group and the integration group. Field
group can be further divided into two major
groups (Lao and Bangladesh) and small groups,
The Lao team collaborates with MNational Institute
of Public Health (NIOPH) and other institutions in
Lao and study liver fluke infection, malaria, and
maternal and child health. The Bangladesh team
collaborales with ICDDR, B, IEDCR, NIPSOM and
UK universities, and study the relation between cli-
mate and health. The team study cholera and
other diarrheal diseases, leishmaniasis, filariasis,
malaria, and so on. In addition lo these two coun-
tries, information on environmental changes and
occurrence of infectious diseases will be collected
in Vietnam, Myanmar, Indonesia, 5ri Lanka, China,
and The Philippines. The historical team will col-

Figure 3 Area of flood (under water) in Bangladesh at éam
= of 9 of Dctnbir. 2007, ) 2

T
3 1 4]
g
-am
44 i

e

'Jt.unus-c:._: s
SERESNE

B
i

pod Forecasting & Warming
Bangladesh Water Development Boa

Source: Flood Forecasting and Warning Cen-
tre, Bangladesh Water Development Board

lect informatlion on epidemiology and infectious
diseases control policy in Asia and establish a
dalabase. The forest-agriculture team will analyze
changes in vegetation and land use by satellite
images, field observation and interview to people.

Achievement and Future Activities
The Laos team jointly organized the first

Mational Health Research Forum with Mational

Institute of Public Health (NIOPH) in Seplember

2007 in Vientiane, Lao POR. The plan of our study

for the next five years as well as results of our

study of the RIHN eco-hislory project for the last
five years were presented. The detailed plan for
the next five years was drafted.

The Bangladesh team published three papers
on climate and diarrhea. Collaboration with Kyolo
University Institule of Disaster Prevention has
been promoled, and detailed research plan was
discussed with ICDDR,B.

In the academic year of 2008/9. the project is
planning the following aclivities:

1} In Lahanam DSS: renewal census, training of
slaif, intreductlion of the paperless DSS, intro-
duction of bio-metric identification, establish-
ment of the vital record, studies on liver fluke
infection, studies of MCH.

2) Malaria sludy in Sepone district: Collection of
malaria data in remole areas, urine examination
for malaria epidemiclogy.

3) Bangladesh: collaboration with ICDDRB on
sludy of relation between climate and health,
collaboration with IEDCR, NIPSOM, and Cam-
bridge University, eslablishment of national
database for infectious diseases, analyses of the
data on malaria, filaria and other diseases,
study the relation among vegelation, climate
and diseases.
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A Study of Human Subsistence Ecosystems among
Arab Societies: To Combat Livelihood Degradation for the Post-0il Era

This research project aims to promote basic studies to clarify human life support mechanisms and self-sufficient modes of

production among Arab people who have survived more than a I'J‘musandryenrs under a peculiar natural environment of
i

drylands. Based on these research results, we intend to propose a scienti

¢ framewoark to strengthen their subsistence

productivity and combat livelihood degradadion in local communities of Arab people to prepare for the post-oil era.

Project Leader @ MAWATA Hiroshi RIHM
Core Members 8 KAWATOKO Mutsuo Rescarch Institute for Islamic Archaeclogy and Cultwre

Phota Assessment of
environmental
affects by devel-
opment pro-
grams in coastal
zones of the
arid tropics

The coastal rones, in
which fresh water can
be comverted from
seawater, became a big
development frontier

and may cause enyi-

ronmental degradation
by releasing highly con-
centrated saline water
into the sea, On the
other hand, this area i
rich in blodiversity. so
it has potental for
seafood and pastoral
E::ug‘nduaﬂnn
reforesmtion
of mangroves as fish
nurseries and forage
safekeeping. We are
complling schentific
knowledge 1o pravent
a new outhreak of
environmental prob-
lems n coastal area

development.
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KOBORI lwao United Mations University
MIYAMOTO Chiharu Action for Mangrove Reforestation

SUGIMOTO Yukihire Graduate School of Agricultural Science, Kobe Ulniversicy
SAKATA Takashi Faculty of Science and Engineering, Ishinomaki Senshu University
YOSHIKAWA Ken Graduate School of Environmental Science, Obayama Universicy
HOSHING Buhe Faculty of Environment Systems, Rakuno Gakuen University

ONUMA Hiroyasu Appropriate Agriculture International Ce,

ABDEL GABAR, E. T. Babiker Sudan University af Science and Technalogy

ABDALLA, M. A, Abu 5in Gezira University

ABDEL BAGI, M. Ali Agriculoural Research Cooperation. Sudan
ABDEL HADI, A. W. Agricultural Research Cooperation, Sudan
LAUREAMNO, Pictro Traditicnal Knowledge ¥YWaorld Bank

BEMNKHALIFA, Abdrahmane University of Science and Technology, Algeria

Objectives

lapan and cil-rich countries of the Middle East
have pul excessive pressure on the Earth in lerms
of energy, waler and food. As they have pul first
priority on economic prosperity for their own ben
efits, they have exploited irreplaceable resources
such as fossil fucl and fossil water. Such attitudes
have also pushed local ecosystems inlo an abnor-
mal state by planting alicn species, and furthered
social differences among the people of the Middle
Easl. Aswe are facing a turning point in oil-based
maodern civilization, our inter-dependency through
trading fossil fuel must change drastically 1o a new
inter-dependency to build a futurable society.

We focus on human subsistence ecosysiems,
which are human life support mechanisms and
sell-sufficient modes of production (hunting, gath-
ering, fishing, herding, farming, and forestry) with
low energy resource consumption, We also lake
another look al advanced technology and eco-
nomic development, and reexamine the conceptu-
al framework of comprehensive measures lo com-
bal desertification. Based on these research resulls,
we intend o propose a scienlific framework o
strenglhen subsistence productivity and Lo rehabil
itate the daily life of general populalion among
Arab societies for the posi-oil era.

Research Methods and Areas

A study of human subsislence ecosystems
among Arab societies will be advanced and imple-
mented as three separate issues, such as 1) com-
prehensive measures to control alien invasive
species mesquiles, 2) an assessment of environ-
mental effects by development programs in coastal
zongs of the arid tropics, and 3) supporling peo-
ples’ decision making by sharing research resulls.

Our research methods consist of two main pil
lars: (1) analysis of subsistence ecosystems focus-
ing on keystone species (camels, date-palm, man-

grove, and coral (reef)), (2) inspection of sustain
ability and fragility of Arab societies {ocusing on
ceolones (wadi-beds, river-side, mountain-side,
and sea shore),

Field surveys will be conducted in semi-arid
lands between the River Nile and the Red Sea in
Sudan; Red Sea coasls, Bulana arca and the River
Nile area, as the main survey area, and in other
arcas of three countries; Sinai peninsula in Egypt,
Red Sea coasts in Saudi Arabia, and Sahara oasis
in Algeria, as sub-survey areas, so thal we can
compare a combination of keystone species, eco
lones and Ltraditional knowledge and examine a
difference in sustainability of subsistence econo
my particularly under site-specific conditions.

Expected Results

We are conscious of social reduclion of
research results making use of these for local peo
ples” decision making as well as nalions' policy
making, by information dispatch through printing
and digital devices in Japanese (bridge between
Japanese and Arab societies), English (scientific
language for scientisls communities) and Arabic
local common language for local communitics).

In pre-research, we will hold an international
symposium “Human subsistence ecosystems with
mangrove and coral reef in drylands”, compiling
knowledge from various ficlds of science and
backgrounds on this particular topic as the slart-
ing point of the praject. Then, we will publish the
resulls of this symposium in English and Arabic Lo
distribute to local people in Arab sociclies. By
ablaining their comments through interviews and
questionnaires, we plan lo feed their opinions
back Lo our project Largets and research activities,
and hope 1o publish a revised version of the book,
as a result of information sharing, when we have
finished the project.



ecolumn Encounters in the Field *«2rerererereresesereceeecinnanaresnsasnseseses Food

During breaks in field surveys, a stroll through the market may reveal an aston-
ishing variety of foods. Invitations to meals offer opportunities to experience
unique regional food cultures. Biological and cultural diversity fosters a rich
food culture.
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Ecohistory

Program Director W SATO Yo-Ichire RIHMN

“Ecohistory” investigates “Circulation,” “Diversity." and “Resources,” which are
among the principle concerns of global environmental study, in terms of histori-
cal ime. Behind every problem (or phenomenon) there lies, in some measure,
the issue of historical causality, and this underscores the need for the intellectu-
al stance of comprehending the present through investigation of the past (Onko
chishin). As its specific goal, this program seeks to design a framework of “futura-
bility” in accordance with RIHN's mission: elucidating global environmental issues
and proposing solutions.

The program comprises four projects, one completed to date (CR), three in
progress (FR), and one feasibility study (FS): “Historical Evolution of the Adapt-
ability in an Oasis Region to Water Resource Changes (CR; Project leader,
NAKAWO Masayoshi); “Agriculture and Environment Interactions in Eurasia:
Past, Present and Future—A Ten-Thousand-Year History" (FR; Project leader,
SATO Yo-Ichiro); "Environmental Change and the Indus Civilization"” (FR; Project
leader, OSADA, Toshiki); and "Meolithisation and Modernization: Landscape His-
tory of East Asian Inland Seas” (FR; Project leader; UCHIYAMA Junzo); and, “Inter-
actions between man and the environment in Mesopotamia” (FS; Project leader,
WATANABE Chikako).

Focusing on different regions and a range of historical moments, these projects
address the environmental histories of two main and contrastive areas, what might
be called the “Asian Green Belt” and "Yellow Belt” in Eurasia. In the former, gen-
erally speaking, communities managed to maintain sustainable development for a
period of approximately 10,000 years, while in the latter, many civilizations had
collapsed within this time frame. Butis this correct? What distinguishes the con-
ditions of productivity and sustainability between these two regions? This ques-
tion is, ultimately, at the core of this project and whose answer is surely indis-
pensable to human futurability.

H-01 (CR2) umwoMmyaan" i Historical Evolution of the Adaptabilit
' in an Gasis m;lugnm Wafer Rﬁ%uurc:r

Fi.ll Research Leader Theme

" H-02(FR3) SATO Yo-Ichiro Agriculture and Environment Interactions
in Eurasia: Past, Present and Future
—A ten- thnusand-jnear history

H-03 (FR2) OSADA Toshiki Environmental Change and the Indus Chvilization

H-04 (FR2) UCHIYAMA Junza Neolithisation and Modernisation:
Landscape History on East Asian Inland Seas

el Attt AL ol ot S L. OO
H-F§ WATANABE Ehlkﬂco E Intomtim between man and the environment
In Mesopotamia
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Ecohistory

Project Homepage o http:/fwww.chikyu.ac.jp/oasis/

Historical Evolution of the Adaptabilit
in an Oasis Region to Water Resource Changes

The Oasis Project is a research project aiming at reconstructing the history of the interaction berween people and
nature for the last 2000 years in a Chinese arid region, The project adopts a trans-disciplinary approach, integrating
the studies of history, archeology. ethnology, economics, hydrology, meteorology, climatology, glaciology, biclogy, and
agriculture, The major research field has been in and around the Heihe region in central Eurasia, where outstanding
human cultures have developed for the last 2000 years.

Project Leader @ NAKAWO Masayoshi (RIHM until March 2008)

Research Content

The histary of the region has been reconstruct-
ed by examining historical documents, and a vari-
ety of proxies such as ice cores from glaciers, Lree-
ring samples, and lake sediment cores. The water
circulation system in the basin, waler resources and
demands placed on them has been also studied.

The Qutline of the Research Results

The Heihe Basin is a region where farming was
developed by numerous colonial soldiers sent
there to confront the Huns during the Han Dynastly
2000 years ago. Al Lhal lime, the area of the
Juyanze Lake was as large as 1600 km'. The lake
area started decreasing thereafter, and this is con-
sidered Lo be due Lo the development of irrigated
farmland. Therealler, the region’s population fell
temporarily, bul increased during each of the fol-
lowing dynaslies: Tang, Xixia and Yuan.

Three-dimensional views helped identify the geo-
graphical extent of the agricultural lands around Kara
Khoto during the Xixia and Yuan Dynaslies in the
period when Kara Kholo Nourished. 1L was approxi-
maltely twice the size of the modern Ejina Casis.

Ice core analysis showed that the air tempera-
ture from the end of the Yuan through the early
Ming dynasties gradually fell. In other words, the
volume of river flow per annum became less than
the tolal annual precipitation concomitant with
the growth of the glaciers due Lo the cooling effect.

Also, it became clear thal many large-scale water
routes were constructed during the Yuan Dynasty, and
were used o develop vast tracts of agricultural land.
This development of farmland definitely increased the
volume of water drawn from the river around the

The river bed on the Heihe in 2002, where na water is flowing ac all

oases, and consequently the downstream region of
Kara Kholo was visiled with water shortages.

At present, water shortages are again evidenl.
Mearby vegelation is on the verge of crisis. Juyanze
is also a shadow of its former self, The cause,
basically, is the increase in the volume of waler
drawn from the river for irrigation farming at the
oases, since walter supply from the mountains has
increased lately.

Two countermeasures to this problem have been
established: forestation, and limits to the water drawn
from the river in the mid-Now basins.  Accordingly
oasis farmers, for whom the volume of water they can
take has been reduced, have come Lo dig wells to use
the subterranean aquifers to augment their shortages
in order 1o maintain their arable land. For foreslation,
a palicy of “Ecological Relocation”, in which herds-
men from the foothills of the mountains are moved
to the area around the oasis, has been adopled. The
displaced herdsmen, however, have to develop fresh
arable land to graze their animals. Although only nat-
ural, their new farming regions need water. Hence,
the cases need more water now than ever, and shal-
low wells in the downstream area and even around
the midstream region of Zhangye have started to dry
up. Tosupplement this, an abundance of deep wells
are now being dug. The waler, however, has started
o be used in abundance. This is considered the major
problem al the moment.

In the Heihe Basin, people have solved the prob-
lem of water shortages caused in the region (sys-
tem) where they live, by expanding the area of the
system. Drawing irrigation water from upstream of
the Heihe River expands the area on which their
livelihoods depend.

Recently, however, surface water has all been
used up, and the system has been expanded to
include the sublerrancan world as well. This fact
also means thal the range of the syslem on which
people’s livelihoods depends has expanded to a
global scale. That is Lo say, our syslem has expand-
ed as far as it can go, and it can only be said that we
have now reached an era in which existing methods
for solving problems by expanding the range of a
syslem can no longer be used.

We have to find, therefore, completely different
methods for solving problems that do not rely on
solutions based on expanding the existing system.
We are living in just such an age.
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Ecohistory

—A ten-thousand-year history

Preject Homepage o http:/www.chikyu.ac.jp/sato-project/

Agriculture and Environment Interactions
in Eurasia: Past, Present and Future

Qur project aims to comprehend the history of interaction between agriculture and environment in three major
types of agricultural environment in Eurasia, namely the “mugi”, "monsoon” and "“vegeculture” zones, from an interdis-

ciplina

perspective. Based on the research, we will attempt to suggest future directions for agriculture. As a means

to reach this goal, we seek to reconstruct the history of the ten-thousand-year relationship between agriculture and
environment, with “the loss of genetic diversity” as a guiding concept.

Project Leader @ SATO Yo-Ichiro RIHM

Core Members 8 ISHIKAWA Ryuji Faculty of Agriculiure and Life Science, Hirosaki University
WILLCOX, George Maison de 'Orient et de la Mediterranee, France

Mote |:

Genetic diversity

The scale of genetic
diversity is measured
using methods of sta-
tistical genetics, The
diversity of cultvars is
estimated using the
Shannon's formula

KATO Kenji Facuty of Agriculture, Okayama University
KIMURA Emi RIHM
KURATA Takashi RIHM

SHINODA Ken-ichi Department of Anthropology, MNational Science Museum

JOMES, Martin University of Cambridge
TAMAKA Katsunari RIHMN
TANMNO Ken-ichi RIHN

HAKAMURA lkue Graduate School of Hortculture, Chiba Universizy

HOS50YA Leo Aci RIHN
MATTHEWS, Peter Mational Museum of Ethnology

MUGURUMA, Yumi School of Art, Tohoku University of Art & Design
YAMNG, Haiying Faculty of Humanities and Social Sciences, Shizuoka University

Goal of our Project

Agriculture has largely modified and destroyed
the ecosystem, and it has been said that the begin-
ning of agriculture corresponds o the beginning
of environmental destruction. In present day
Eurasia, between Central Asian desert, where il is
almost impossible to conduct any agricultural
activity, and Monsoon region, where greenery and
waler still abound, there is large differences in
agricultural productivity and the degree of envi-
ronmental destruction.

The goal of our project is to grasp different
aspects of environmental destruction under sev-
eral lypes of climate, during its ten thousand
years of relationship with agriculture (reconstruc-
tion of ‘a ten-thousand-year history of relationship
between agriculture and environment’). We will
try to gain comprehensive understanding of this

Figure | Research fields of this project

relationship, focusing on the impact that the loss
of "genetic diversity” had over environmental
destruction.

Research Themes and Method
There are different Wypes of agricultural prod-

ucts in Eurasia, such as rice and wheat, The back-

grounds of these productions, ie. ecosyslem

(human ecosystem = "sato") and their histories

are also very different. We subdivided Eurasia into

three zones (abbreviated as Monsoon zone, Mugf

(winter annual crop) zone, and Vegeculture zong),

and established research groups that correspond

to each of them (Fig. 1). In addition, the Slash-and-
burn agriculture group was newly established in
the fiscal year 2007, to study issues on culture and
ideology concerning Lradilional agricultural tech-
nigues.

In each group, we selected a few siles where we
have conducted:

i) DNA and morphological analyses of botanical
remains (Photo 1) discovered in archacological
sites (= assessment of genetic diversities'),

ii) Absolute dating

iiiy Characlerization of artifacts (by stable isolope
analyses).

iv) Identificalion of plant remains such as seeds,
pollen, phytolith, diatom and wooden pieces
discovered in soil core (= reconstruction of the
ecosyslem)

v) Ecological survey on current sato, using histor-
ical documents and ethnographic data,

vi) Research on agricultural technology (including
the hydrological balance and the amount of
applied fertilizer), ethnobotany and circulation
of agricultural products.



Photo | Sumac family pellen
electron micro-
scope (from the lkeshima
Fukuman-ji site, Csaka, 2007) e
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Autonomous Region, ina,lz%ﬂ )

o the Xiaohe Tomb site

Phato 4 “Yam house (Milne Bay District, Papua
Mew Guinea, 2008
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Photo 2 Deposition of gravel, presumably
traces of flood (from the Ikeshima
Fukuman-ji sive, Osaka, 2007)

Agricultural activity underwent occasional
collnpses every now and then

Present Research

Results

a) It has become clear

that human agricultural

activity did not grow
incessantly, but there
were numerous collaps-

25 in the history.
Monsoon Zone Group:

As a cause of these col-

lapses, we focused on

environmental factors,
represented by floods,
and studied the process
of collapse and recovery
of agricultural activity
following environmental
changes (lkeshima Fuku-
man-ji site, Osaka, Photo
2). We also began our
research to clarify the
relationship  between
agricullure and environ-
ment al the beginning of
rice cultivation (Long-

Que-Zhuang site, Jiangsu

Province, China),

Mugi Zone Group: We
examined past agricultural situation in Wesl
Asia and northwest China, and focused on
examples of the collapse of agricultural activ-
ity in these regions (Xiaohe Tomb site in Xin-
jlang Uygur Autonomous Region, China, Phota
3) We studied mutual influence between the
development of agricullural activity and envi-
ronment, €.g. salt accumulation due to exces-
sive irrigation.

by In August 2007, the Monsoon Zone Group and
Mugi Zone Group successfully co-organized the
First International Symposium "Recenl
Advancements of Archacobolany in Eurasia” at
RIHN and received fourteen speakers from eight
countries. It was decided al the symposium Lo
create a database of ancient plant remains on
the collaborative basis.

) The Vegeculture Zone Group fixed its fields of
research as the Philippines and Papua New
Guinea, where there is high chance of learning
aboul the beginning of vegeculture, and these

Figure 2 The correlation model of agriculture and environment

areas are mutually related. Little research has
been carried out so far concerning environ-
mental history in these regions, so we expect to
achieve innovative results. In November and
December 2007, preparatory meclings were
held with research partners from cach of these
two regions, and in February 2008, preliminary
research was carried oul in a yam cullure zone
of Papua New Guinea (Photo 4),

d) Based on the idea of the evolution of agricul-
tural activity and its regional diversity due o the
climate, we began our study for further under-
standing of the relationship belween human
and nature in contemporary sociely. We
focused especially on slash-and-burn agricul-
ture and in November 2007, we held the first
Slash-and-burn Agriculture Summit in Kochi
Cily, where we invited practitioners of this
method from different regions (Slash-and-burn
Agriculture Group). In addition, at RIHN we
have regularly organized seminars on environ-
mental ideology, where we developed discus-
sion on the relationship between humanily and
nature inviting specialists of different fields.

Future Research Plans

We will refine the drafl correlation model of agri-
culture and environment (Fig. 2) that we have creat-
ed earlier. The Monsoon Zone Group and Mugi
Zone Group will try Lo clarify how people managed
to recover from frequent collapses, by examining
the production method, changes in the surrounding
environmenlt and process of the loss of biodiversi-
ty of cultivars in the above mentioned sites.

The Vegeculture Zone Group plans to conduct
field research in the Philippines in 2008, on the
basis of research negotiation with the Universily of
Philippines. Archaeological excavation in Papua
New Guinea in collaboration with Olago Universi-
ty and Australia National University will also begin
from Lhe fiscal year 2008, aiming al reconstruction
of the relationship between environmental change
and early rootcrop cultivation.

The Slash-and-burn Agriculture Group will
examine the actual siluation of burnt field in dif-
ferent regions and create a database, as well as
altemplt to gain ideas how the relationship
between human agricultural activity and environ-
ment ought o be.
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Ecohistary Project Homepage o hitp:/www.chikyu.ac.jp/findus/

Environmental Change and
the Indus Civilization

From birth, human beings have created dwelling spaces with sustainable food supply by modifying their surrounding
natural environment. In this project, we research the impact of environmental change on the Indus Civilization.

That is one of the four great ancient civilizations. Indus sites spread over 100,000 sq. km. of northwestern part of
the Indian subcontinent. Indus people established cities and urban lifestyle from 2600 BC to 1900 BC. The urban
phase of this civilization lasted only for a much shorter period than the other ancient civilizations. Our methodology
is based on humanity sciences as well as scientific approaches. Our project aims to find out the reason for the
decline of the Indus Civilization, shedding light an the relations between humanity and nature since ancient times.

Project Leader @ OSADA, Toshiki RIHMN
Core Members 8 GOTO Toshifumi Tohoku University

KHARAKWAL, Jeewan Singh Rajasthan Vidyapeeth, India
MALLAH, Qasid Shah Abdul Latf University, Pakistan
MASIH, Farzand Punjab University, Pakistan

MAEMOKWU Hideaki Hiroshima University

OMNISHI Masayuki RIHMN

OTA Shoji Fukui Prefectural University

SHINDE, Vasant Deccan College, Deemed University, India
UNO Takao International Research Center for Japanese Studies

Objectives

Our project aims to understand the formation,
development and decline of the Indus Civilization by
means of an interdisciplinary approach. Especial-
ly, we attempl to evaluate the impacl of environ-
mental change on the subsistence economy and the
trade network, which suslained the urban system.

Our project leam is divided into four research
groups, focusing respectively on the environmen-
lal changes, the material cultures, the inherited
cultures, and the subsistence system,

The Palaeo-environment Research Group studies
the environment surrounding the Indus Civiliza-
tion. Two main researches are 1o be conducted: (i)
the reconstruction of the lost course of the Saras-

Fipure | Concept of the Project

vati river that seems o have played an important
role in the Indus Civilization through geographical
analyses using satellite images and remole cens-
ing; (ii) core-boring from lakes with an aim of
reconstructing a long-term environmental change.

The Material Culture Research Group sludies
excavaled materials from archacological siles o
reconstruct the sociely and cullure in the Harap-
pan period. We have been excavating al Kanmer,
in the Rann of Kachchh, Gujarat, India in collabo-
ration with Indian archaeologists.

The Inherited Culture Research Group studies
Indian cultures for the purpose of reconstructing
the historical significance of the Indus Civilization
through the Vedic studies by Indologists and field




By using the GIS, various
data are being integrated
into a spatial platform,

Murd-brick structures
during the Indus Civiliza-
Gon were discoversd

at Farmana

Figure 3 Bird's eye view of the
ancient mound at Kanmer

A ropographical map
made by the GPS and
tha total station pro-
vides the basis for the
analysis of the site
sructure by GIS

i Y

works by cultural anthropologists,

The Subsistence Syslem Research Group deals
with botanical and zoological evidence both from
archaeological sites and from the present fauna
and flora in order to reconstruct the subsistence
system of the Indus Civilization.

Results and Future Task
Our project has conducted archacological exca-
vations at Kanmer in Gujarat and, Girawad, Far-

ik
Excavation at Kanmer revealed that the site was
enclosed by massive stone-built perimeter walls.

The Indus seals which depict
various anlmals show a part
af the relagons between the
human society and natural
AVIFaR e

mana and Mitathal in Haryana so far. Excavations
is also planned 1o be made al Ganweriwala in Pun-
jab, Pakistan.

These excavations have revealed that the Indus
Civilization was a society based on the utilization
of diverse natural environment and diversily of
societies/cultures, Further analysis on the exca-
valed materials such as artefacts, and animal and
plant remains from these sites, will contribule to
our understanding on the social mechanism of the
Indus Civilization and the relations between the
diverse natural environment and human society,

The Palaco-Environmental Research Group has
started survey in the Saurashtra peninsula and on
the dry-bed of the Ghaggar River in Haryana and
Rajasthan. The Subsistence System Research
Group conducted bolanical and antholopological
survey on the utilization of emmer wheat in south
India, as well as the analysis of excavaled plant
remains from the sites. The Inherited Culture
Research Group is preparing language maps of
South Asia, as well as sludying the Vedic lexts.

By inlegrating the resulls from the four
research groups, this project aims at investigating
into the relations between the Indus Civilization
and natural environment and at revealing its social
structure and features,
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Project Homepage » hitp:/fwww.chikyu.ac.jp/neo-map

Neolithisation and Modernisation:
Landscape History on East Asian Inland Seas

This project aims at reconstructing and understanding historical landscape change to offer new insights into the

cancept of "cultural landsca

", Focussing on the Japan Sea and East China Sea, our research concentrates on two

periods of revolutionary landscape change, MNeolithisation and Modernisation. The present project aspires to explicate
the formative history of the present-day landscape through a holistic analysis from the human sciences’ perspective.

Froject Leader 8 UCHIYAMA Junzo RIHN

Core Members 8@ BAUSCH, llona Faculey of Archasalogy, Leiden University
FUKASAWA Yuriko Tohoku University, Graduate School of International Cultural Studies

HARUTA Maoki Faculty of Education, Kumamoto Universizy
DA Taku Mational Museum of Ethnalogy
IKEY A Kazunobu Mational Museum of E

thnclogy
KAMNER, Simon The Sainsbury Instituce for the Study of Japanese Arts and Cultures

KIM, Jangsuk Department of History, Kyung Hee University

LINDSTROM, Kati Institute of Philosophy and Semioties, University of Tarte

MNAKAI Seiichi Faculey of Humanities, Toyama Universizy
MNAKAJIMA Tsuneo Lake Biwa Museum

MNAKAMURA Oki RIHM

FPOPOV, Alexander Far-East Mational University

Background and aims

Recent years have seen the concept of “cultur-
al landscape” become increasingly important in
landscape protection policies, not only in Japan
but also on an international scale. Accordingly, it
has become especially important to understand
the cultural processes and mechanisms of land-
scape formaltion, change and evaluation,

Figure | Easr.Arfhan Intand Seas and eight NEOMAP

Landscape

Landscape is a holistic phenomenon, combin-
ing the elements of the natural environment as well
as human aclions, mental landscape images and
traces of cullural processes. As such, the concept
of landscape allows us o interpret not only the bio-
logical or physical processes behind the modern
environmental problems, bul also the mental and
cultural processes behind the humans' destructive
behaviour tlowards their natural environmenL

Inland seas

Throughoul history, the inland sea regions
have been densely populated and have acled as
centres of extensive trading networks. Localed on
the borders of diverse cultural and natural envi-
ronments, the inland seas can be considered a cul-
tural system that has managed to maintain both
intense cultural and economical contacts and
remarkable cultural diversity. The research resulls
of the NEOMAP project would be compared Lo

Figure 2 Concept of landscape
tal ol ; {Buased o Ketster and Socwill)
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Photo | Shirakawa village, Japan
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Photo 2 Project members looking at ancient port remains
at the early MNeaolithic Dientashan site in China.

those from North European inland Seas (the Baltic
Sea and the North Sea).

Meolithisation and Modernisation

Present-day landscape elements can be Lraced
back to different historical layers. The NEOMAP
project defines Neelithisation and Modernisation
as two key layers in historical landscape change.
Neolithisation relers Lo a period of emerging per-
manent settlements and agriculture, the expansion
of trading networks, and the birth of many novel
technologies. Similarly, Modernisation is a time of
urbanisation and industrialisalion, the globalisa-
tion of trading activities and the invention of new
revolutionary technologies.

Results up to now

All eight project work groups have been carry-
ing oul their field work according Lo their research
plans. The interregional and historical compari-
son is further facilitated by the crealion of GIS
database uniting basic historical, archacological
and environmental data from each research area.
Up to 2008, the database format for both Neolithi-
sation and Modernisation has been elaborated and

B Landscape once creat-
ed on the crossroads
of mountain preducts’
= trade, has itself
become an abject of
consuMprion

the datla insertion for Biwako and Hokuriku is
almost completed.

NEOMAP project has signed international col-
laboration agreements with Far-East National Uni-
versity in Russia and The Sainsbury Institule for
the Study of Japanese Arts and Cullures in UK.
Discussions have been held with scholars from
Estonia, Belgium, Holland, England, Germany and
elsewhere.

Inside the institute, the project has opened two
seminar series, “Landscape Research” and “wild
Boar and Landscape”. Project has participated in,
organised and co-organised several workshops
and seminars in Japan (al Sociely of Biosophia
Studies, Lake Biwa Museum, Okinawa Universily)
and abroad (SI1S)AC in UK, Far-East National Uni-
versily in Russia).

Plans for 2008

2008 will see intensive field work in all the 8
regions. The topics that will be addressed by the
individual researchers in all the research groups
can be divided into four major common themes.
(1) The birth and expansion of agricullure (rice
paddy system, migratory waterfowl hunting, raised
Moor slock houses, gardening agriculture).  (2)
Waterfronts, i.e. the system of the innerfouter sea,
rivers and lakes as a source of living and an objecl
of worship, but also the function of waterways as
a passage for trade of local produce. (3) Migration
and colonisation as a major force of landscape
change, including the change of settlement pal
terns inside one culture, as well as colonisation
and immigration as a forced landscape shill from
indigenous/traditional landscape systems Lo intro-
duced ones. (4) Travelling and creation of mental
landscape images.

In addition we will continue the database con-
struction and start converting the inserted GIS
data into visual maps. The research outcomes will
be presented through symposia, workshops and
publications.,
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Ecohistary

Interactions between man and
the environment in Mesopotamia

This project focuses on the period around the time of the Third Dynasty of Ur in Mesopotamia. The people of
this period suffered from the double stress of population increase and water shortage. |t aims to examine

the interaction between people and nature on a comprehensive scale involving both physical/material and
spiritual/mental spheres.

Principal Investgator @ WATAMABE Chikako E. Osaka Gakuin University, Faculty of International Stedies
Core Members @ BICHLER, Max Vienna University of Technalogy, Atomic Institute of the Austrian Universities

KARAHASHI Fumi Chuo University, Faculty of Lerters
MAEKAWA Kazuya Kokushikan University, School of Asia 21

MCMAHON, Augusta University of Cambridge, Faculty of Archaeclogy and Anthropology

SELZ, Gebhard University of Vienna, Institute of Oriental Studies

WILKINSOM, Tony ). Durham University, Department of Archacalogy

Objectives of Research

Praxy data indicale that there was a lrend
lowards increased aridily across the Middle East
and Central-South Asia from the late 3" through
1o the late 2™ millennium BC. AL that time, South-
ern Mesopotamia was densely populated follow-
ing an urban explosion.

The Third Dynasty of Ur (2113-2004 BC) was
the last traditional Sumerian dynasty that estab-
lished supremacy throughout Mesopolamia,
Towards the end of this dynasty, there was wide-
spread disorder, caused by a purported decline in
agricultural productivity, soaring grain prices, the
ongoing immigration and invasion of nomads, and
the emigration of the native population. 1L is con-
jectured that this disorder was caused nol just by
political, social and economic failures, but that
environmental factors also contributed Lo the sit-
uation resulting in the fall of the dynasly. The peo-
ple of this period suffered from the tremendous
double stress of population increase and water
shortage. In the context of the global environ-
mental problems we face today, a systematic exam-

Figure | The Royal Standard of Ur, Early Dynastic Period
2600-2400 BC), frem Royal Tomb of U,
British Museum,
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The scene shows Sumarian nobles actending a banguot being
accompanied by musicians (upper reglster), The lower reglster
shows a bull, sheep and goat being led in procession. An elab-
orately inlaid work of art made of lapis lazuli, shell and red
limestone

ination of the ancients' allempt to cope with this
complex situalion should yield valuable insights.

Methodology

There are four major areas of invesligation:
(1) palaeoenvironments
{2) agriculture
(3} cultural ideology
(4) social situation

It is intended to establish how closely each of
these four areas is related, and how such a deli-
cate system is mainlained on the basis of mutu-
al balances,

Expected Qutcome

Our project aims Lo urge the public 1o revise a
commonly-held misconception that progressive
salinisation caused the collapse of Mesopolamian
civilisation. The project also aims o provide use-
ful data by reconstructing the ancient environment
s0 as to trace the process of environmental
changes Lo the present day.

Figure 2 The lion hunt, Meo-Assyrian Period (645-
640 BC), from Morth Palace, Mineveh, The British
Museum,

The scene shows the Assyrian kdng, Ashurbanipal, killing a lion
with a sword, Lions were dangerous to boath humans and live-
stock, but it was mboo for ardinary people to kill Hons, because
the lion was a royal symbol Only the king could kill lions. Lions
became extinct in lrag in the nineteenth century



ecclumn Scenes from Field Surveys

From the extreme cold of the world of ice to dry grasslands, hot and humid
tropical forests, and further to modern cities bursting with people. Researchers
drill into glaciers to take samples, make continued observations from the tops
of tall trees, and go house-to-house conducting interviews. RIHN's field sur-
veys take researchers to all areas of the world, where they employ the knowl-
edge and methods of their specializations.

49



Ecosophy

Program Director B WATAMNAEBE Tsugihiro RIHN

Global warming is a “global” environmental problem that affects almost all sys-
tems of the world, as most people can easily recognize, including climate, sea-level,
hydrological regimes, vegetation, agricultural production, marine resources, and so
on. On the other hand, some environmental problems that might normally be rec-
ognized as “local” environmental problems, like desertification, deforestation, and
loss of biodiversity, must be defined as “global” environmental problems. For exam-
ple, in arid regions, water resources development and management by construction
of large reservoirs and irrigation systems has been “successfully” implemented for
enhancement of agricultural productivity with more stable water supply. As the
result, however, issues have arisen concerning the distribution of developed water
resources. In addition, changes in agricultural production systems due to global-
ization of economies and market bring much more serious water shortages. World
food trade implies that water shortage in a food production area leads directly to
food shortage in a food importing area. Therefore, the desertification that might
be observed as a local issue should be identified as a global environmental problem.

Dust, pollutant particles and greenhouse gases in the atmosphere travel physi-
cally across regions of the earth; and trade activities are certainly typical of the arti-
ficial transfer of the materials across the boundaries of the world. As well as these
trans-boundary movements of materials, the relationship between human activities
and natural systems can cross boundaries with the evolving global information net-
work. Consequently, we are losing the diversity of individual regions.

Internationalization of human lifestyles means loss of cultural diversity. Facing
these global and local environmental problems, we must find accord between two
different perceptions: “one globe™ and “local value.”

Comploted Research Leader T e s
E-01 (CR2Z) v¥ACHI Shigeo Multi-Disciplinary Research for Understanding
Interactions between Humans and Nature
in the Lake Biwa-Yodo River Watershed

E-02 (FR5) SEKING Tatsuki Interaction between Environmental Quality of
the Watershed and Environmental Consciousness:
With Reference to Environmental Changes Caused by
the Use of Land and Water Resource

E-03 (FR5) TAKASOD Tokushiro Interactions between Natural Environment and
Human Social Systems in Subtropical 1slands

E-04 (FRZ) UMETSU Chieke  Vulnerability and Resilience of Social-Ecological Systems
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Ecosophy

Preject Homepage @ hitp://'www.chikyu.ac.jp/biwayodo/index.html

Multi-Disciplinary Research for Understanding
Interactions between Humans and Nature
in the Lake Biwa-Yodo River Watershed

The differences in problem consciousness among various stakeholders occurring from “hierarchy” of a watershed
could be a major hindrance to governance, leading to conflicts between top-down and bottom-up Management.
h

We proposed a system of “hierarchical waters

management” to overcome the restrictions derived from these

hierarchical characteristics (Figure). Based on this idea, we conducted research on the agricultural turbidity problem
in the Lake Biwa watershed to develop a methodology for environmental diagnosis and consensus building with an
emphasis on communication. Our project is unique in 1) developing a new me;hodnlo%r Lo promote governance

and participation of residents by 2) our transdisciplinary approach to natural science an

social science 3) practiced

in three scales in the Lake Biwa watershed (Shiga prefecture as macroscale, Inae district as mesoscale, local commu-
nities in Inae district as microscale, 4) moving towards practical watershed and global environmental studies.

Project Leader @ YACHI Shigeo Center for Ecologocal Research, Kyoto University (RIHM until March 2008)

Specific Research Findings
(1) A new watershed diagnosis method revealing the
relationship between Lake Biwa and its rivers

The results of newly developed watershed diag-
nosis methods including stable isolope ratios and
rare elements indicate that agricultural activities
relaled o smaller rivers flowing inlo the eastern
parl of the lake have a large potential impact on
the water gquality and eutrophication of Lake Biwa,
and that fine-tuned water management and water
channel cleaning by local residents through a bot-
tom-up approach is both effective and necessary
for the environmental preservalion of Lake Biwa.

(2) Clarification of an integrated picture of the agricul-
tural turbid water problem and establishment of a com-
munication methodology to support local residents” vaol-
untary environmental preservation activities

In the background of the agricultural drainage
issue, lies a draslic change of Japan's agricultural
policy and agricultural community structure,
which caused an increase in part-time farmers and
decrease in young farmers. A workshop method
was developed to support residents themselves

Figure Hierarchical Watershed Management System Pq;gired to Lake Biwa
Watershed in the Case of Agricultural Turbidity Problem

=

Local communitias in Inase districl

R_egiorml Socloty

Shiga prefecture, Inae disorict (regon colored ®) and local communites in Inae districe
indicated by red circles (left) and green boxes (right) are regional stakeholders concern -
ing the agricultural turbid water problem, however, their consciousness of the problem is
nat the same. The hierarchical watershed management system s a mechanism to pro-
mate watershed management by ﬁawrmmn of the various stakeholders in the region by
budlding 1} feedback mechanism [FDCA cycle) consisting of monitaring with diagnosis
indicators at each scale, and 2) mechanisms to promote communication between hierar-
chies {indicated by red arrows)

discussing the local waler environmenl and ils
future prospects using maps. Practical work-
shops were held to confirm how the provision of
information related to the current status of the
water environment or measures for water environ-
mental preservation would affect the farmers’
awareness of environmental considerations or their
actions. These resulls indicate the need to develop
acommunication method based on the assumption
of the individuality of the community and the
impartance of conditions such as social capilal that
allow such a method to work effectively.

Contributions to Global Environmental Studies

There are two important issues thal must be
dealt with if we are o solve global environmental
problems: (1) a watershed area is imporlant in
terms of scale. Dealing with it not only solves
regional environmental problems but also consti-
tutes a test bed for specific solutions to global
environmental problems; and (2) It is essenlial to
appropriately coordinatle various stakeholders
with various patterns of involvement in Lthe envi-
ronment thal are deeply rooted in the area.
Although this project has the methodology for
watershed management as its main theme, we
believe the project provided a prototype method-
ology which can contribute Lo the way we consid-
er and solve global environmental problems.

Communication of Research Findings

The project final report (in Japanese, ISBN 978-
4-902325-11-9) is now available at University
libraries in Japan and at the libraries of cities and
towns in the Shiga prefecture, In it, 5-year Lrans-
disciplinary research on walershed management is
compiled as a first slep lo "walershed environ-
mental studies" with close connection to global
environmental problems. Readers will find not
only the new research findings bul also the mes-
sage and dynamism of the project emphasizing the
importance of practice in regional societies, the
social meaning of transdisciplinary collaboration,
d academic and social issues to be challenged.

51




E=02 p5) o erapapapa

Ecosophy Project Homepage ® hitp://www.chikyu.ac.jp/idea/

Interaction between Environmental Quality of the
Watershed and Environmental Consciousness:
With Reference to Environmental Changes
Caused by the Use of Land and Water Resource

People’s value judgment system on the environment, or the environmental consclousness, is explored through theo-
retical analyses and empirical surveys in order to identify the environmental elements and the human-sociological
factors that are affecting the formation of this consciousness. Environmental changes caused by a virtual impact to a
watershed environment are predicted and proposed to people. People’s judgments on such environmental changes
are analyzed to elucidate the relationship between people’s environmental consciousness and the environmental
quality. We will develop response-prediction models for a watershed environment and a methodology to clarify the
changes in the people’s value judgment on the environment.

Project Leader @ SEKINO Tatsuki RIHM

Core Members @ FUJIHIRA Kazutoshi Institute of Envirenmentology
HINO Shuji Faculty of Science, Yamagata University
KOBA Kelsuke Insttute of Symbiotic Science and Technology, Tokyo University of Agriculture and Technology

MNAGATA Motohiko Graduate Scheol of Human and Environmental Studies, Kyoro Universicy
MNAKATA Kisaburo School of Marine Science and Technology, Tokai University

OMISHI Fumihide Project Development & Promotion Department. Takenaka Cooperaticon

OHTE Nobuhito Graduate School of Agricultural and Life Sciences, University of Tokyo

SHIBATA Hideaki Field Science Center for Northern Biosphere, Hokkaido University

TAKAHARA Hikaru Graduate School of Life and Environmental Sciences, Kyoto Prefecture University
TOKUCHI Nacke Field Science Education and Research Center, Kyoto Universicy

YASUE Koh Faculty of Agriculture, Shinshu University

YOSHIOKA Takahito Field Science Education and Research Center. Kyoto University

ZHENG, Yuejun RIHM

Adviser 8 NAKAWO Masayoshi Mational Institutes for the Humanities

Purpose of the project

Howy dowe perceive the environment? People's
attitudes toward the environment are based on
their various value judgments on il. 'We define this
value judgment system as "environmental con-
sciousness.” Whalt kinds of changes in the envi-
ronmental qualities affect the formation of the
people’s environmental consciousness? We need
quantitative evaluation of the changes in the envi-
ronment o understand ils present status and o
predicl its future. On the other hand, clarifying the
relationships between the environmental quality
and the environmenlal consciousness is importlant
for wiser uses and conservation of the natural
environmenl. In this project, we will develop a set
of response-prediction models to simulate envi-
ronmental changes as well as a methodology 1o
analyze the people’s value judgments when they
are presented with the predicted environmental
changes. Although the project is conducted main-
ly in the Lake Shumarinai watershed, Hokkaido,
Japan, the method will be developed 1o be applic-
able to other environments,
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Methods and research area

In this project, several virtual scenarios of envi-
ronmental changes are assumed. People's value
judgments on those changes will be elucidated.
The method developed in this project requires
three funclions: (1) quantitative prediction of
changes in environmental elements caused by vir
tual environmental modifications, such as logging
and dairy farming, (2) comprehensively informing
the environmental changes lo people and (3)
analysis of the relalionship between changes in
the people’s value judgments and those in the
environmental elements. The method is com-
posed of the response-prediction model for the
environment and the Lools to develop and analyze
the attitude surveys. The main research area is the
Lake Shumarinai watershed in northern Hokkaido,
Japan. However, we are developing the method o
be applicable not only Lo this particular walershed
environment, but also to other environments,
Altitude surveys are conducted through interest
questionnaires and scenario questionnaires. From
scenario queslionnaire, the people's valualion lo
the environmental changes caused by human
impacts can be estimated. Such people's envi-
rommental valuation would be a key factor for the
Public Invalvement in the stralegic environmenlal
assessment process

Progress to date
Planning the Scenario questionnaire

Scenario questionnaire, which is the most
important survey in the project, has been con-



In erder to implement a
scenario questionnaire,
intentive coflaboration
bevwean human and
social sciences (left-
hand part of the figure)
and natural sciences
Lright—hn.ﬂd part) must

¢ neaded,

Partial utilicy value esti-
mated by the conjoint
analysis of the scenario
FUE!-LIOCIT_'IMIILE was the
argest for the water -
ity. while that for d'.cT-mr!
est landscape showed the
opposite sign compared
with other atributes.

Figure | Procedure for a scenario questionnaire
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Scenario Questionnaire

Figure 2 Results of the scenario questionnaire using realistic scenarios in the conjoint analysis.
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forest landscape
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Deteroration of
water guality

Water quality.
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ducted in the fiscal year 2007, People's preference
on plans was surveyed lor residents in 8 river
drainage systems in Japan and in the Horokanai
town, where the Lake Shumarinai is located. Five
environmental attributes were selecled, with
respect lo people’s interests in watershed envi-
ronments elucidated from keywords collected in
the interesl survey (Lhe lefi-hand part of Figure |).
Several virtual plans including forest logging in the
Lake Shumarinal watershed were selecled. Envi-
ronmental changes were estimated using the
response-prediclion model, field observations and
literal information (the righl-hand part of Figure
1). The people's preference on the plan-selection
has been estimated using the conjoint analysis
{the middle part of Figure 1). The conjoint analysis
can elucidate attributes that are respected by resi-
dents. Asshown in Figure |, it is essenlial for imple-
menting the scenario questionnaire to collaborate
between the natural sciences, which predicl envi-
ronmental changes caused by the impact, and the
humane-social sciences, which invesligale peo-
ple's preferences on the watershed environment,
People’s valuations to environmental changes
Conjoint analysis suggested that people would
firstly appreciate the plan in which the water qual-
ity was preserved (Figure 2). Secondary minded
attribute was “Decreases in plant biomass and

Scenario
Questionnaire

~ .

1% minded attribute

Water quality

2™ minded attribute

Less mindad attribute
{Its deterioration was praferred.)

diversity.” Interestingly, the deterioration of the
forest landscape (the decrease in foresl area)
showed the opposite sign of the partial utility
value. It suggested thal the deterioration of the
landscape was less minded, or rather preferred by
the people. In the case of the scenario gquestion-
naire including unrealistic environmental changes,
which were nol based on the simulation results
using the response-prediction model, the deterio-
ration of the forest landscape was nol preferred as
in cases of other four attributes. Further analyses
are needed Lo clarify the variations in the people’s
valualion lo environmental changes.

Plan hereafter

In the last year {2008) of the project, an exper-
iment to plan the environmental program will be
conducled in Horokanai Town. Stakeholders (res-
idents, local government, farmer's and fisher-
men's cooperatives and so on) will join the sce-
nario workshop o make future visions of the
town. In the workshop, resulls of the project will
be assessed their effectiveness for making the pub-
lic involvement substantial. Although the scenario
questionnaire may be a complicated and laborious
method, people’s preference on environmental
changes should be considered when we make a
decision on measures for natural environments.
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Interactions between Natural Environment and
Human Social Systems in Subtropical Islands

A variety of environmental problems have arisen on islands around the world, leading to the deterioration of precious
natural environment and the disappearance of local cultures. In order to resclve environmental issues on islands, it is
necessary to thoroughly understand the interaction between natural environment unigue to islands and the human
social systems that are found on islands. Using Iriomote Island in Okinawa Prefecture as a model, we hope to find
information that will help resolve these issues. WWe aim to provide guidelines for building island human social systems
that are sustainable in the future.

Project Leader @ TAKASO Tokushiro RIHMN

Core Members 8 ARAMOTO Mitsunori Tropical Biosphere Research Center, University of the Ryukyus
HAGIWARA Matsuko Faculty of Scciology, Rikkyo University
INOKURA Youji Faculty of Agriculture, Kagoshima University
KAWAKUBO Mobumitsu Faculey of Applied Biclogical Sciences, Giu Universicy
KUBOTA Yasuhire Faculty of Science, University of the Ryukyus
MAEKADO Akira Faculty of Law and Letters, University of the Ryukyus
OSHIRO Hajime Faculty of Law and Letters, University of the Ryukyus
SUZUKI Atsushi Instituce of Geology and Geoinformation, MNational Institute of Advanced Industrial Science and Technology
YOSHIMURA Kazuhisa Graduate Schoal of Science, Kyushu Universicy

The Purpose of the Project

Islands throughout the world are faced with
ongoing deterioration of their precious natural
environmenl due o water shortages, industrial
development and other factors. Along with this,
local cultures are at risk of disappearing. To solve
these problems, it is important to fully understand
interaction between naltural environment and
human social systems on islands. As islands are
geographically limited areas, their natural envi-
ronment and human social systems tend Lo be dif-
ferent from others, as well as vulnerable. The
main subjects of this project are environmental
issues related o the unique features of islands.
Iriomote Island, a typical subtrapical island locat-
ed in Okinawa Prefecture, is an ideal model for
studying island environment, as it is rich in natur-
al resources such as waler and virgin forests, as
well as traditional art and culture.

Research Methods
1y We will build a water balance model of Iriomote

Figure | Overview of the Project
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and human activitias on islands

Island based on the estimated amount of pre-
cipitation, river flow, and evapolranspiration,
The model will be used as a standard for future
waler usage. We also assess the human impact
on rivers.

2) We clarify functions and maintenance mecha-
nisms of broadleaved evergreen and mangrove
forests, while studying biodiversity and interac-
lion among organisms. We take a closer look al
the dynamism of forests and assess the human
impact on forests. As for the gathered research
malterials, we will use them as references for
global warming issues,

3) We look into the background of human aclivities
causing deterioration of natural environment,
from the perspectives of industrial development,
demographic structure and government policies.
In particular, we explore how the main industry
of the island has changed from traditional agri
culture to tourism and how the social system has
changed during the transfer period.

4) Regarding the decision-making process in com-
munities, we study how local people should
understand the impact of human activities on
the natural environment and how local com-
mon rules should be modified according 1o
changes in the use of natural resources.

Progress Status, Achievements,

and Future Challenges

1} To clarify the waler balance on Iriomote Island,
we have installed a menitoring device on the
island. The database is being built up 1o help us
make more accuratle predictions about the
quantity and quality of water that will be avail
able in the future. Our observations have indi-
cated that rain on the island is acidic through-
oul the year. We will identify the origins of the
substances that cause the acid rain, estimate the
total amount of such substances falling on the
island, and monitor the impact.  We will also



Photo | Seagod Festival (Shirahama Area)

Phoos: Fumio Sakuma, Mature Image Ine.

Phato 3 Industries as Bases of Life for the Islanders
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identify substances thal are carried down a
river into the sea, especially to coral reef areas
along coasls, and assess Lhe impacl.

2) Qur studies have shown that lyphoons alfect
turnover in broadleaved evergreen forests. In
forests including those of mangroves, we have
been keeping track of production/circulation of
substances, while monitoring the impact of
human activities. We will provide information
on effeclive maintenance and management of
forests in the future,

Photo 4 Function and Maintenance Mechanism of Fore

Photo 2 VWvater Balance on Iriomote lsland
Y

Phaora: VWamnabe Suiman Kikaku

3) We have gathered a variely of reference maleri-
als including demographic statistics, adminis-
tration policies and information on local indus-
tries, and categorized them for further analysis.
We use these malerials lo develop measures Lo
promote networking of small-scale industries
from the viewpaoinl of island economics. In this
process, we focus on tourism, agriculture,
health and education,

4) We have been in close contact with the islanders
by parlicipating in various local events and
educational programs designed for schools and
communities, Asa resull, we learned that com-
munity centers on the island play a large role in
the communities’ decision-making processes.
To solve environmenlal problems on Iromole

Island, local people need a solid economic infra-
structure to build self-esteem and become inde-
pendent. To achieve this, it is important Lo share
useful information with the islanders. We will pro-
ceed with this project so that the findings can con-
tribute to promoting local industries and growing
new ones. We take part in education at schools
and in communities from the planning stage, and
would like Lo help locals promole the island’s tra-
ditional culture and smooth handover of its per-
forming arts to younger generations.

i htepifiwww | gifu-u.ac jp/~kawakubolfiriomote/indexd | html

Photo |-4:

Iriomote lsdand, located in
the southwest of the
Ryukyu Islands, is a perfect
place to study natural
environment. It is r?-p-":aul
of subtropical islands that
hawe preciows natural
erwironment. The
islanders have developed
an original lifestyle, even
though the iskand itsell has
been under the influence
of neighboring districts

Photo: Fumio Sakuma, Mature Image Inc.
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Project Homepage ® hitp://www.chikyu.ac.jp/resilience/

Vulnerability and Resilience
of Social-Ecological Systems

A vicious cycle of poverty and environmental degradation such as forest degradation and desertification is a major
cause of global environmental problems. Especially in semi-arid tropics (SAT) including Sub-Saharan Africa and South
Asia where the majority of the poor is concentrated, poverty and environmental degradation is widely prevalent. Peo-
ple in this area largely depend on rain-fed agricultural production systems and their livelihoods are vulnerable to envi-
ronmental variability. Environmental resources such as vegetation and soil are also vulnerable to human activities. In
order to solve these “global environmental issues”, a key factor is a quick recovery from, or a resilience of human soci-
ety and ecosystems to, the impacts of environmental variability. This project aims at identifying the factors affecting
resilience and the ways to enhance the resilience of rural people in developing countries to environmental variabilicy.
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Purpose of the Research Project

In developing countries, loss of resilience of
social-ecological systems (Figure 1) due to an
increase of population and the collapse of rural
communities is of critical importance especially for
farmers and nomads whose livelihoods rely heav-
ily on environmental resources. This project Lries
to consider human activity against environmental
change in view of social-ecological resilience and
thus to clarify the effects of local environmental
change on social-ecological systems as well as the
mechanism through which the systems recover
from such shocks. Also, from various case stud-
ies, our research tries to identify factors that
determine the adaplive capacily of housceholds and
communities to environmental shocks, and the
role of institutions on strengthening social-eco-
logical resilience. By analyzing the factors influ-
encing social-ecological resilience, it is possible o

Figure | Close Relationship of Social and Ecological Resilience
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introduce policy interventions for enhancing
human security in developing countries,

Research Methods and Target Areas
The method for comprehensive assessment of
resilience is organized in four research themes as

highlighted below in Figure 1.

» Theme |: We focus on soil and forest resources
for analyzing ecological resilience,

« Theme |I: We conduct intensive interviews of
farm householdsfcommunities and identily the
factors affecting social resilience.

« Theme [11: We consider historical changes in land
tenure systems made by government policies and
their effects on natural environment as well as
social-political factors of increasing vulnerabili-
ty and the process of collapse and recovery of
resilience in different communilies.

» Theme IV: We cover larger areas utilizing statis-
lical analysis, remole sensing data and aerial
photographs to help trace long-term changes in
land cover in addition 1o analysis of data on rain-
fall and temperature. By utilizing the information
provided by themes 1, 11 and 111, we will develop
comprehensive and integrative methods for
assessing social-ecological resilience.

The main field sites are located in the semi-arid
tropics (SAT) including Weslern Africa, Southern

Africa and South Asia (India). Our main field site

When the ecological system receives a disturbance/shock
from climate varsability such as rainfall, the disturbance affects
social resilience through agricultural production in agricultural
soclety. If social resfience is low, 2 housshold or a communi-
ty may fall into chronic poverty. If social resilience is high, a

Suaial-ewluulual resilience househald ar a community goes through transient poverty
ThemelV and recover to the original state. Institution, cultre and tech-
. nology for resource management link a bridge bevween eco-
chronic logical and social resilience and have an important rode for
poverty

ironmen
Sinkaimantal building social-ecological resilience.

destruction
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Figure 2 Major Field Sites and Agro-Ecological Zones of Zambia (Classified by Precipitation)
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shows the

is Zambia (Figure2). The field sites were selected
on the basis of agro-ecological zones and a histo-
ry of recurrent extreme weather conditions, espe-
cially droughis.

Research Outcomes to Date and
Expected Results

During the FY2007 (FR1), we set up weather

stations, rain gauges, prepared experimental
fields, and conducted extensive household survey.
After the start of the rainy season in November, we
started field surveys and monitoring.

Al the experimental site in a village in Easlern
Province, a survey of vegelation and topography
was conducted. Aler land clearing, maize culti

vation was commenced with the menitoring of
meteorological and soil conditions.

Based on the census survey, we identified three
zones based on agro-ecological characleristics
and selected study sites (total 48 househelds in
5 villages) in the Sinazongwe area, Southern
Province. In November, weekly household sur-
vey, plot level rainfall measurement was
launched. At the same time, weather stations
were installed in two sites and started monitor-

Central Province
Land cover changes fram forest clearing.
1982 1867

ing. In the same villages, field trials were com-
menced o identify soil fertility paramelers.
Household surveys in villages revealed the farm-
ers' strategy of diversification for production
activities 1o miligate crop failure and the role of
migrant labor for their livelihood,

= In order to study country level environmental and
social changes, we started analyzing meteoro-
logical data, satellite images, and an extensive
household survey conducted in early 2007, wWe
have collected documents about food security
policies of Zambian government and donors, and
conducted research about the food relief pro-
gram in Southern Province.

The above study covers a wide range of fields
such as agronomy, climatology, geography, social-
economics, nulrition and health and we are
expecting to oblain valuable information and data
sels for considering resilience,

As we did in the last fiscal year 2007, we con-
linue o organize workshops and seminars in and
outside of Japan and make research resulls avail-
able to the public by uploading working papers
and reports at our project website.
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Activities of the Center for Coordination,
Promotion and Communication (CCPC)

From 1 October 2007, the Research Promotion Center that had operated since the
founding of RIHN was reorganized as the Center for Coordination, Promotion and Com-
munication (CCPC),

CCPC functions to support RIHN's research projects, integrate and disseminate their
results, and determine strategies for creating new research. To perform these impor-
tant functions, CCPC has three divisions.

(1) The Division of Coordination: Responsible for research design and future plan-
ning, promotion of coordinated research, training of young researchers, including
establishment of a graduate school, and other tasks related to development of infra-
structure for building global environmental studies.

(2) The Division of Promotion: Responsible for data processing, upkeep and man-
agement of archives, books and materials, management of experimental facilities,
and support and management of field research.

(3) The Division of Communication: Responsible for policy, planning and imple-
menting the communication of research results at home and abroad.

Each division has a full-time head and a number of task forces (TFs), while the Divi-
sion of Communication also includes editorial offices. The work of the task forces is
carried out by CCPC stall in coordination and cooperation with the Research Depart-
ment and the Administration Office. This new system became fully operational from
I April 2008.

CCPC aims to play a central role in promoting liaison with research institutes and
organizations at home and abroad. At home, in particular, in order to further RIHN's
function as an inter-university institute, CCPC will launch a project to make it the focus
of an information network that will promote research through liaison among research
institutes nationwide.

Center for Coordination,
Promotion and Communication
(CCPC)
Division of Coordination | | Division of Promotion | | Division of Communication
Task Forces Task Forces Task Forces
*Pragram and Project Coondination *Data Processing *Planning for Communication of Results
*Coordinated and Joinl Research *Archives *Digsemination of Mewslhatter
*Training of Young Researchars *Library and Materials Management *Intarmnational Communicaticn
*Managament and Oparation *Editorial Office for Decennial History
of Exparimantal Facilitias v
*Conduct, Suppan and Management 'Eﬂlm%umlmm
of Fialdwark

Organization and tasks of CCPC



RIHN as a Membgr of .
the National Institutes for the Humanities

On 1 April 2004, the National Institutes for the Humanities (NIHU) was established
under the National University Corporation Law as an Inter-University Research Institute
Corporation, and together with the National Museum of Japanese History, the National
Institute of Japanese Literature, the International Research Center for Japanese Studies,
and the National Museum of Ethnology, RIHN became a member institute. 1n addition
to conducting its own research projects, RIHN takes an active part in the activities pro-
moted by NIHU, including joint research, resource-sharing, area studies and other ini-
tiatives, as well as public lectures, symposia and other inter-university events. In
particular, RIHN is the core institution for An Integrated Study of Water and People in
Humid Asia, which forms part of NIHU's collaborative research project Comprehensive
Studies on Exchange between Eurasia and Japan. Also, as part of NIHU's Area Studies in
Modern China undertaking to promote area studies, in August 2007 RIHN established
the Research Initiative for Chinese Environmental 1ssues,

While NIHU comprises mainly institutes for research in the humanities and social
sciences, RIHN incorporates the approaches of natural sciences in its integrated study of
the global environment as a problem of human culture, and as such it harbors a great
potential for collaboration with other member institutes as well as universities and
research institutes nationwide,

O An Integrated Study of Water and People in Humid Asia

p—
ARG

Water anct (ol Erwieonment

Research journal Water
and Peaple reporting on
the Mational Institutes
for the Humanities col-
laborative research pro-
L?c: “Water and People™
‘clumes 0 1o 4 have

been published, each fea
turing a different topic

This research, which forms part of NIHU's collaborative research project
Comprehensive Studies on Exchange between Eurasia and Japan, takes as its theme the
humid areas of Asia that have historically experienced the blessings and banes of water
in a monsoon climate. Through integrated study of the diverse histories, peoples, cus-
toms, ecologies and ideas born of the involvement of human groups with water, this
research has as the major aim of clarifying the significance in human history of man’s
involverment with water in Eurasia, of which Japan is part.

This collaborative research involves not only researchers, educators and staff from
RIHN and other member institutes of NIHU, but also researchers from national, public
and private universities nationwide. Beginning in April 2004, joint research meetings,
public lecture series (comprising six lectures over a six-month period), and symposia
have been held periodically.

O The Research Initiative for Chinese Environmental Issues

—

RIHM-China Mewsletter
published by RIHM
Initiative for Chinese
Emvironmental lssues,
Yelumes 0 and 1 have
bean published so far.

Based on the results of RIHN research projects, this initiative aims to gain a relative
understanding of both scientific and human cultural aspects of China's environmental
problems from the viewpoint of changes in culture, society and the environment due to
development. By hosting various research meetings, forums, international symposia
and publishing the RIHN-China Newsletter, RIHN publicizes the results of research into
the realities of and countermeasures to environmental problems accompanying eco-
nomic development in various parts of China. In October 2007, the First Symposium
on Chinese Environmental [ssues was held jointly by Kyoto University and NIHU's
Integrated Study of Water and People in Humid Asia. Under the title of Environmental
Thought and the Preservation of Lijiang Gucheng in Relation with its Water
Environment, the symposium was directed towards building sustainable “social systems
for the future.” In November 2007, the second symposium on Social Development,
Water Resources, and the Matural Environment was held in Nanjing with the coopera-
tion of Nanjing University and Hehai University. <http:/fwww.chikyuac jplrikn-china/>
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Research Collaboration

() External Research Collaboration

As an Inter-University Research Institute, RIHN promotes integrative and cross-
disciplinary joint research in the many fields related to global environmental studies.
Collaboration extends not only to universities, national agencies, public organizations,
and the private sector in Japan, but also overseas institutions.

Private Institutes, etc. §

Inter-Universi L
Research Institules 2 4%

Public Universities

— Others 16
1.5%

Public Institutes ——— 114

Private 129
Universities —— e
Cwvarseas

Reseachers

PD, Graduate Students

Research Areas Affiliate Organizations
*As of May 1, 2007

. Research Cooperation in Japan

RIHN has promoted research in collaboration with the following eight domestic
institutions, including university research institutes. We receive more than one teaching
staff member from each of these research institutes in accordance with our agreement.
They work as teaching and research staff at RIHN for a fixed period.

* Partner Organization for Association (It depends on Muid each members.)

Partner Organization for Association

I. Center for Ecological Research, Kyoto University
1. Hydrospheric-Atmospheric Research Center, Hagoya University &
3, Arid Land Research Center, Tottori University

4. National Museum of Ethnology®

5. Institute of Industrial Sciences, the University of Tokyo*
&. Institute of Low Temperature Science, Hokkaido University

7. Tropical Biosphere Research Center, University of Ryukyus®
8. Graduate School of Science, Tohoku University

Okinawa

7 & I

b L]
' i
Iriemote Island Branch, RIHN il

-
L}




MO with Cambaodian
Agriculural Research and
Development Institute
(CARDI) <June, 2007

{ | Cooperative Research Institutes Overseas

RIHN has signed memoranda and research cooperation agreements with overseas research institutes
to encourage cooperative projects, share research information, and exchange researchers. Also, RIHN invites
many distinguished researchers from overseas as Inviled Research Fellows to establish closer ties with
researchers abroad. In 2007, RIHN signed agreements with 11 Research Institutes overseas, including the
Cambodian Agriculural Research and Development Institute.

Memoranda and Research Cooperation Agreements (As of April |st, 2008) #MOU signed in 2007
FIMLAMD TURKEY KAZAKHSTAN
CZECH : e £ad
REPLIBLIC e
METHERLANDS B if -
\ W
UNITED NN AUSSIA
KINGDOM KibE. B
"y e
FAANCE 5 P i SOUTH
4 KOREA UNITED
y i, R TANAN STATES
1A S LADIS
|‘I .1: .T* PANAMA
[ \ -t PHILIPPINES
ZANBIA b
CAMBODIA
ik ALUSTRALLA
PAKISTAN THAILAND \ INDDMESIA
AUSTRALIA FRAMCE RUSSIA
#The Austaralian Mational University # Centre national de la recherche scientifique ® Far Eastern Branch of
# L3 Fondation Maison des Science de MlHomme the Russian Academy of Sciences
%HWDIA — NBIA ® Far Eastern Mathanal Universiny®
® Cambadian Agriculmra i Geograph Academy of Schanc
Research and lopment™ # Deccan C Post-Graduate and ::::::,D:,; Water ,:',,Hg:ﬂ“. Prot:.:ns. =
CHINA Research Instituta Deemed Universin* Far Eastern Branch of Russian Acadgmy of Scionces
- . # Department of Archacology, Deccan Callege, iti iwersi
*Celdans A e B PofCracuae & Rescrch rstud:  * e &1 ey
oG nslhbz;;smn Schuolljnf i ® |nstivute of Rajasthan Studies :
S oS Urivbratty. o Tamil Nadu Agriculural University SOUTH KOREA _
% i h i
a:ulma-n Un:_\r:::lp. : . i INDOMESIA -‘}'Dhrem?:marcﬂw:ilm
#|nstitute o L] Chinese em s reien
of Social Sciences.  © " ® The Faculty of Agricukture Hasanuddin Universi® ooy
# |nsticure of Atmospheric Physics, CAS KATAKHSTAN # Mational Cheng Kung Universicy
# |nstivure of Sciences and Marural & The Instimre of Archaeology®
Resources Research, # The Instinute of Geography® THAILAND
= Mational Chﬁ Hsing University College of & Minisory of Matural Resources and Environment
Agriculture and Matural Resources LAOS
® Mankai University # Mational Aguriculture and Foresery TURKEY
# Martheast Institute of Geography Reszarch Institute ® Cukurova Universicy®
e 2 nerenavos it
L SO unrepmGoon
River and Lake, shll'lghll ]Eﬂ TI:H'I: Uﬂlwrtll;.r PAKISTAN S!Udf dhp:rm Arts and Cultures®
# Research Institute of Cultural & University of the Punjab
and Archaeclogical Relics of Xinjang ® University of Sussex
CZECH REPUBLIC b ——— Lt
#Czech Technical University AEhani npice. Eamlrch ukits # Florida Scate Univarsity
PHILIPPIMES # University of Michigan

FIMLAND

& Helsinki Ulniversity of Technology

& University of the Philippines

o' Washington State Liniversity

ZAMBIA

& Zambia Agricutural Research bnswoste,
Ministry of Agriculture and Cooperatives

# University of Zambia
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Communication of Research Results

() International Symposia

O Forums

O Seminars

Focusing on a research project that would be completed that year, RIHN has held
international symposia for scholars from home and abroad.

The first international symposium, held in November 2006, was entitled Water and
Betler Human Life in the Future. The second, held in Oclober 2007, addressed The
Asian Green Belt: Past, Present and Future. Presentations and discussions covered the
biological diversity of the forest zone stretching from North Asia to Southeast Asia, the
cultural diversity that supports this green belt, and environmental policies toward the
arid regions of China and Mongolia, which are thought to have a major influence on
the green belt. The third international symposium is planned for October 2008, with
the title Futurability of Islands: Beyond their Endemism and Vulnerability.

Each year, the RIHN Forum has been held as a symposium for the general public.
By raising concrete issues for the future based on RIHN's research resulls and philoso-
phy, these forums seek to give participants a correct understanding of today's environ-
mental problems that impinge on everyone's lives, and together to seek clues to
solutions. Reports have been published for all six forums held from 2002 to 2007, and
from 2004 the forum proceedings have been expanded and published in book form as
the RIHN Series. Writlen for the general public, these books aim lo increase public
understanding of global environmental problems and have attracted an appreciable
readership. (For the RIHN Series, see p. 64.)

In 2008, the RIHN Forum takes up Global Environmental Problems: Our
Responsibilities toward Unseen People and Unborn Generations. Discussions will cover
a variety of environmental problems, such as atmospheric and water pollution, whose
effects reach across national borders and whose solution will require balancing the
interests of several countries.

7 Global Environmental Problems:
Cur Responsibilities toward Unseen People and Unborn Generations
3 July. Kyoto Intermational Conference Hall

l.m_._ Ma.  Tite / Date [ Venue
il 1 The Global Envirenmental Problems — Toward an Integrated proach
}i ] 17 May, 2002 Kyato Intermational Cmfﬂe H;:I'LP
i%-; 2™ Global Warming — Nature and Culwre
b=l 13 June, 2003 Kyato Intemational Conference Hall
i il 3% VWhat Comes after Biodiversity Loss!
;HEE 1 10) Justy, 2004 Kyoto Intarmataonal Conlerence Hall
; > M 4h  Water Exhaustion
}I,L P Juby, 2005 Kyoto Imtemational Conference Hall
VL
e 5% Forests and People in Asia — Eco-historical Perspective
o 8 July, 2008 Kyoto International Conference Hal
: § §h  Food as a Global Environmental Problem
T T Juby, 2007 Kyoto Intermataonal Conference Hall

Seminars hosted by RIHN for the general
public include the almost monthly RIHN
Public Seminar held in Kyolto, and the
annual RIHN Area Seminar held in another
area of the country.

At the venue of a Public Seminar :




B Public Seminars

At the venue of the 3+ RIHM Area Seminar
“Flara and 5ea in the zu Peninsula: Let con-
sider global environmental issues in [to Cigy™

Since the first seminar in November 2004, twenty-four seminars had been offered by March
2008. Public seminars explain global environmental problems in plain terms using concrete
examples. In every session, we receive enthusiastic questions from the audience.

Mo, Title Date Speaker
1™ The Fascination and the Reality of the Silk Road Region 5 Movember, 2004 MNAEAWD Masayoshi (Professor, RIHN)
2" A Multi-disciplinary challenge towards 3 Decernber, 2004 YACHI Shigeo (Associate Professor, RIHM)
the Lake Biwa ‘uD:ruershe Management MAKANC Takanari (Professor, RIHMN)
3 Iriomote Istand 4 Fobruary, 2005 TAKASO Tokushiro (Professor, RIHMN)
with its Subtropical Mature and Life Mr. KOMIZ etc.
4% World water issues in the 215t century 4 March, 2005 KAMAE Shinjire {Associate Professor, RIHN)
5 Global YWarming: |s It real! | Agril, 2005 HAYASAKA Tadshiro (Professor, RIHN)
& Impacts of Climate Change on Life and Environment 3 June, 2005 WATANABE Tshugihiro (Professor. RIHN)
7™ Kamo River and Hwang Ho — The Blessing and Misfortune 2 September, 2005  FUKUSHIMA Yoshihiro (Professor, RIHN)
" Fish and Food Cultwre in Southeast Asia 7 Qcrober, 2005 AKIMICHI Tamoya (Professor, RIHN)
9 Species-rich Forests are necessary for sustminable human life 2 December, 2005 NAKASHIZUKA Tohru (Professor, RHIN)
10%  Marrative Theory of Environment ! 3 February, 2006 YOSHIOKA Takahite (Associate Professor, RIHN)
Environmental Quality and Environmental Consciousness
™ Mew Environmental Hypothesis entided “Megascale Fish
Feeding Forest” lied to Amur River, the Sea of 3 March, 2006 SHIRAMYA Takayukl {Associave Professor, RIHN)
Okhotsk and the Warld Mature Heritage Shiretoko
|2 A Prologue w Environmenal Histary in Eurasia 14 April. 2006 SATE Yolchiro (Professor, RIHN)
— from Monsoon Asia to Silkroad
13*  What will BEecome of Japanese Mature! 9 June, 2006 TYUMOTO Takakazu (Professor, RIHN}
How should we plan Japanese Land?
4" Why Did the Indus Civilization Decline? 12 September, 2006  OSADA Toshild (Professor, RIHN)
I5%  Global Environmental Problems under the Ground 20 Ocrober. 2006 TAMNIGUCHI Maketo (Associate Professor, RIHN)
16"  Landscape is Alive! | Decernber, 2006 UCHIYAMA Junzo (Associate Professor, RIHN)
17  Different Types of lliness 9 March, 2007 KAWABATA Zen'ichiro (Professor, RIHN)
— Doctors for Humans and Doctors for the Environment OKUMIYA Kiyohito (Associate Professor, RIHMN)
18"  The Silk Road — Historical Interactions between Human and Mawre 20 April, 2007 KLBOTA jumpel (Associate Professor, RIHN)
19%  Farmers in Developing Countries 25 May, 2007 UMETSU Chiske (Associate Professor, RIHM)
who Live under Variable Environment
20" Can Sacred Forests in the Japanese Shrines be Considered 21 September, 2007 OGURA Jun'ich (Professor, Kyoto Seika University)
as Relics of Primeval Evergreen forests? YUMOTO Takakazu (Professor, RIHN)
21" A World Heritage Site in Kyoto 12 Ccrober, 2007 MURAMATSU Aldo (Priest, Kamigamo Shrine)
— Message from Kamigameo Shrine Grove AKIMICHI Tomeya (Deputy Director-General, RIHN)
21 Satoyama — “Domestc Forest” in the Tropics and Temperate: 9 November, 2007 ABE Ken-ichi (Associate Professor, Kyoo University)
Iz Mamiral Forest alone Valuable for Living Things? ICHIKAW A Masahire (Assocare Professor, RIHMN}
23" Roles of the Citizens and Responsibility of the Researchers 15 February, 2008 ISHIDA Noria (Professror, Kyoto Gakuen University)
for Global and Regional Environment WATAMNMABRE Tsugihiro (Professor, RIHMN)
24" The History of the Yellow River and Morthern China Plain 14 March, 2008 KINOSHITA Tetsuya (Professor, RIHMN)
FLIELISHIMA, Yashihire (Prafessar, RIHN)
B RIHM Area Seminars
with RIHN research stall and regional intellectuals gathering together, consideration and
lively discussion is held with the people of the region regarding various problems related to
the environment and cullure of each area of Japan, The first leclure was held in 2005, In fis
cal 2008, the seminars are scheduled to be held in Naha City and Osaka City.
Mo, Title, Participants (Duate, YVenue)
I® Snow and People - Sustaining Life in the Japan Sea Area (17 Seprember, 2005 Toyama City, Toama)
MNAKAL Seiichi (Associate Professor, University of Toyama), ZHANG Jin [Associate Professor, University of Toyama), SATO Takashi (Teacher,
Wleichi High Schoal in Tn:rrnml]. AKIFICHI T;;u'nu}m (RIHM]}, LCHIY AMA Junzo {RIHM}, SATO Yo-kchira ﬂ“HN}. HAYASAKA Tadahiro {RIHM)
¥ Local Envirgnments in Kagoshima -Yolcano, Water and Food- (18 September, 2006 Kagoshima City, Kagoshima)
HIRATA Tokio (Professor, Kagoshma Mavonal College of Technohogy), HAMAM OTO Mako (Execurive Diredtor, A non-profit organizacon Kusunokd
Shizerkan), KAWAND Kanak (Chief Curator, Reimelian), AKIMICHI Tomoya (RIHM), SATO Yo-lchiro (RIHN), MAKAMO Talkagoshi (RIHM)
3 Flora and Sea in the lzu Peninsula: Let consider global environmental issues in Ito City (15 September, 2007 Ito City, Shizuska)

SAMOD To'emon (Vice Predident, Japan Cher? Blossom Association), KAWAKATEL Heita (President, Shizuaka University of Art and Culture),

NISHIGAK] Masaru (President, University of

hizueka), AKIMICHI Tomoya (RIHM), SATO Yo-lchire (RIHM), YUMOTO Takakazu (RIHN)



@ Research Project Presentations

At the venue of a
Research Project
Presentation

The leaders of each research project report on the state of progress before an audience
comprising not only RIHN's researchers and educators but also administrative staff and exter -
nal co-researchers. More than 500 pepple attend the three days of presentations. This insti-
tute-wide approach and the lively exchange of opinions that it occasions has an important
bearing on RIHN's self-evaluation, In 2008, presentations are scheduled for December.

() Other Research Meetings

In addition to the research project presentations, RIHN holds various wide-ranging
discussions directed toward RIHN's goal of building global environmental studies.

B RIHN Seminars

Leading researchers from institutes at home and abroad who are engaged in research relat-
ed to the global environment are invited as speakers, in order to share information on the
latest topics and directions of research and gain a wider perspective on global environmen -
tal studies.

Seminars were held five times in 2007, taking up a wide variety of topics: natural resources
and occupalions, vegelalion and aquatic environmenlts, humans and animals, sustainabilily,
and interdisciplinary research.

Seminars are held almost every second month, at outside venues as well as al RIHN, and
are attended not only by RIHN staff but by many other researchers in related fields.

B Colloquia

Colloguia are held over lunch. At RIHN, we pursue mutual understanding between diverse
research fields and hold frequent discussions in line with the common theme of global envi-
ronmental problems. Held almost every second week, colloquia are intended Lo present a
topic that, while based on the speaker's research interests, includes common ground for many
RIHN staff, thereby promoting mutual understanding and exchange belween researchers.

@ Publications and Newsletter
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B The RIHM Series

These books introduce RIHN'S research resulls to the general public. Those published
in previous years (all in Japanese, published by Showado) are entitled: "Why Is Biodi-
versily Important?” "China’s Environmental Policies: Ecological Migration, " "Where Did
the Water and Greenery of the Silk Road Disappear to? and "Whose Are the Forests?” A
further four volumes were published in the 2007 academic year (again in Japanese and
published by Showado), entitled: “The Drying-up of the Yellow River: Water and Envi-
ronmental Problems surrounding China's Gigantic River," "The Global Environment Can
Be Seen from the Dining Table,” “A Prescription for Earth: Closing in on the Source of
Environmenlal Problems,” and “Global Warming and Agriculture.”

]
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Kéga Danryii (“The Drying-up of the Yellow River”). Edited by FUKUSHIMA Yoshihiro
Based on the results of the Yellow River Project, including measured and estimaged values of rainfall in the
river basin, water drawn for irrigation of crops, and variatons in flow volumes in different regions, this
book also touches an the history of the Yellow River in revealing the problems it faces today,

Shokutaku kara Chikyd Ki Mieru (The Global Environment Can Be Seen from the
Dibrm Table). Edived b{ Tu © Takakazu

A based on the &0 RIHN forum “Foods in the Global Environmental lssues”, considering global
issues from daily dietary life.

b4

Chikyii no Shohésen ([.ﬁ. Prescription for Earth: Closing in on the Source of Environmental
Problems). piled by the RIHM
RIHM's researchers have been conducting field researches to obtain first-hand data from all over the world. Based
on reliable data, each researcher describes the dynamic relations between human culoure and global environment
and expresses an opinion about futurability after careful consideration, As a result, this book contains a general
introduction to the research actvities of RIHM.
mﬁ Ondanka to Négyd ﬁ!oha! Warming and Agri:dmrel.xt:‘dited by WATABMNABE Tsugihiro

mainly on the results of the Arid Land Agriculture . which usedﬂ-n“heatwuducdmh% , this book
considers what will become of the region's water cycle and now that global warming is virually inevitable.



Humanity & Matura
Mewsletter

B RIHN Library

RIHN has also published academic books dealing with the research activities of the RIHN staff,
including: Kusunoki to Nilionjin (Camphor Trees and Lthe Japanese), Yasaka Shobo; Sekai lsan o
Shika ga Kuu (Deer Eal the World's Herilage), Bun-ichi Sogo Shuppan; Himardya to Chikyu
Ondanka (The Himalayas and Global Warming), Showado; Indus Civilization-Texts and Contents,
Manohar; and Hito wa Naze Hana o Mederu noka (Why Do People Love Flowers?), Yasaka Shobo,

B Humanity & MNawre Newsletter

This newsletter provides the research community and society with information such as a
profile of the institute and its activities. The first issue was published in 2006. The Ad4-sized,
full-color newsletter issued bimonthly offers readable articles.

B Other Publications
Based on the resulls the projects completed in fiscal year 2007, the following books were
published.

ARPRE A EEER

Kiaga no Mizukankys Mondai: Ko d'nn?'ﬂwu )&nmknhr (Hydrological Problems of the Yellow River:
Undarmndl?.ﬁ:lhu D?HIEUP the Yellow River)

Edited by FUKLISHIMA Yashihiro and TANIGUCHI Makoto,

For specialists who are interested in environmental change in arid and semi-arid regions, in particular drying-up of
the Yellow River and environmental change in Bohai sea.

Hito to Sokana no Shizenshi (Natural History of People and Fish)

Edited by ARIMICHI Tomoya and KUROKIURA, Hisashi,

A collection of articles on human and fish interactions in the Mekong River Basin, based on field works in China,
Lacs, Thailand, Cambodia and Vietnam, Joint studies by RIHM, The University of Tokyo and Tokai University,
Seitai to Rekishi -)inruigakuteki Shikaku (Ecology and History: From the Perspective of Anthropolo,
Edited by AKIMICHI TDI!E:J}'.! and YIM, Sh;m{:in;. . i 5 i
A collection of nineteen inal articles on eco-historical case studies of ethnic minorities in Yunnan Province by
Chinese scholars. The ﬁmook in China on eco-historical debates.

Daigakukagi no Tame no Purezen Kydzai =Seil ousel no Mirai ni Mukete
EPrewn on Materials for University Lectures: Toward the Future of Biodiversity)

dited by HATADA Aya, ICHIKAWA Masahiro, and NAKASHIZUKA Toru.
This provides materials for lectures to undergraduate students in order to introduce biodiversity from the viewpaint
of ecology. ethnology, sociclogy and econamy.
Ronshu Monsiin Ajia no Seitaishi — Chiiki to Chikyu wo tsunggu: Seigyo no Seitoishi (Collected Papers on
Ecohistory in Monsoon Asia: Linking Local Areas with the . Wol. |, An Ecohistory of Subsistence)
Compiled by AKIMICHI Tomaya, edited by KOMNO Yasuyuki.
This callecnon clarifies the process of eransformation in subsistence ecology in mansoon Asia from analyses of paddy
and swidden cultivation, hunting and gathering, fishing, animal hushandry, and food and diec
Ronshu Monsiin Ajia no Seftaishi — Chiiki to Chikyu wo tsunagu: Chiiki no Seitaishi (Collected Papers on
Ecchistory in Monsoon Asia: Linking Local Areas with thaErth Vol. 2, An Ecohistory of Local Areas)
Compiled by AKIMICH| Tomoya, edited by CHRISTIAMN, Daniels.
This collection describes the ecohis of lecal
areas in monsoon Asla from analyses of migrations,
the green revolution, trade, land use, opium cult-
vaticn, and stone inscriptions.
Ronshu Monsin Ajio no Seitaishi — Chiiki to
Chikyu wo tsunagu: Kurashi to Karada no
Seitaishi (Collected Papers on Ecohistory in
Monsoon Asia: Linking Local Areas with the
Earth. ¥ol. 3, An Ecohistory of Lifestyles and
the Human Body).
Compiled and edited by AKIMICHI Tomoya.
This collection demonstrates the Ehanfé, that have
taken place in lifestyles and the human in
mansoon Asla in terms of population, health and
nutrition, food and clothing, migrations, trans-
border trade, and natural resource management.
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A Guide to the Facilities

Our concept is that the root of global environmental problems lies in human
‘culture’ in the widest meaning of the word; and that solutions can be found through a
culture of improved communications. RIHN aims to elucidate the complex and varied
relationships linking humanity and nature. We are trying to synthesize new approaches
beyond the formal disciplines of the natural sciences, social sciences and humanities. This
requires communication and discussion among researchers. The RIHN campus is
designed to provide an environment for that purpose.

Research rooms on the RIHN campus are designed to provide a sense of openness.
The design concept is to allow projects implemented to be loosely interconnected as they
occur in one large curved space 150 m in overall length. The facilities will help external
researchers as well as RIHN research stall to meet one another, since they are designed
with the maximization of shared use in mind. In other words, this particular layout
enables joint research while maintaining the independence of individual projects. Al the
center of the main building, a library and computer room are located for the convenience
of many users, and three common rooms are provided for casual discussions. On the
basement floor, a cluster of fully functional laboratories has been designed with emphasis
on convenience for shared use, as with the research rooms.

The separate RIHN House is a guesthouse. The assembly hall and a dining lounge
located to the left of the house entrance serve as meeting spaces for the RIHN staff as well
as for guests.

Appropriately for an institution researching the global environment, RIHN is housed
in a tile-roofed building that fits in with the Kyoto landscape, where as many as possible of
the trees already on the site have been retained. Lighting and air-conditioning also employ
the latest designs to minimize the building's impact on the environment. The design has
won acclaim, receiving awards from the Illumination Engineering Institute of Japan, the
Japan Institute of Architects, the Green Building Award from MIPIM Asia, and the
Architectural Institute of Japan.

| RIHN Main Building

The exterior blends perfectly with the landscape.

1 Project Room

A row of five spaces can each accommodate three projects.
There are skylights in the ceiling, designed to make the most of
natural light.

L]
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! Exhibitions are held to provide information about
Library Stacks o | RIHM activities and completed research
& BF (T Ther} e 4 Patio (Wooden Deck and Garden)
i oo | The patio com, the Water Garden, the Garden
a l = he Caovered with Fallen Leaves, and the Wooden
\ - 11 =4 ... Dreck and Garden to create a space in which

humans, buildings, and nature are in harmony.
Research rooms, project roems, and the computer
room are arranged on both sides of the patio,

5 Detached Room “Hanare™

1l’.,a;:mne‘.ﬂ}stjprle comman room that ficats on the

| & Experimental Laboratories

; The laboratories are designed for the perfor-
¥ mance of various advanced experiments and are
baing furnished with equipment such as a state-of-
the-art mass spectrometer (see photo) o sup-
port research projects.
7 Assembly Hall, RIHN House
Wisiting resea rehers can stay in the RIHM House
from a few days 1o an extended period of time.
TR > The house has communal spaces to nurture
— | friendship bevween guests and RIHM staff.

Experimental Laboraories
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0 History

Organization

1995 April ® The Japan Science Council, Ministry of Education, Science, Sports and Culture, makes a pro-
posal “On the Promotion of Global Environmental Studies.”
“lIt is necessary to examine the establishiment of a core research institute to promete inte-
grated colliborative research aimed at solving global envirenmental problems.”

July ® A committee is established to consider what form the proposed institute should take.
1997  March ® The committes's report is published.

June ® The Ministerial Council for Global Envirenmental Conservation agrees “Provisional Measures
for Global Environmental Conservation,”
“The Council will investigate the development of a research organization for global environ-
mental studies, such that researchers from a wide range of specializations can conduct inte-
grated research inte global envirenmental problems.”

1998 April ® Preparatory work begins for establishment of a Research Institute for Global Environmental
Studies (provisional title)

2000  March ®The preparatory committee proposes the establishment of a Research Instioute for Humanity
and Mature (provisional title) to promote integrated research projects incorporating the
humanities, social sciences and natural sciences through a network of universities and
research institutions at home and abroad.

April @A Committee to Examine Establishment of the Research Institute for Humanity and Mature
(provisional title) is established, together with an office and organization,

2001 February ® The committes to publishes its final report, “On the Concept of the Research Institute for
Humanity and Mature (provisional title).”

April ® Foundation of the Research Institute for Humanity and MNature.
RIHM begins its research activities on the campus of Kyoto University under the first direc-
tor-general, HIDAKA Toshitaka.

2002 April ® RIHN relocates to the buildings of the former Kasuga Primary Schoal.

2004 April ®With the corporatization of the inter-university research institutes, RIHN becomes a member
of the Maticnal Institutes for the Humanities (NIHLU).

2005 December @ Construction of the new facilities is completed.
2006 February ®RIHM relocates to the new facilities.

May @A ceremony is held to celebrate completion of the new facilities.
2007 April ® TACHIMOTO Marifumi is appeinted as the second director-general.

October @ The Research Prometion Center is reorganized as the Center for Coordination, Promotion
and Communication (CCPC).
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Board of Advisors

' Board and Committees

B Deliberates on important matters relative to personnel, planning, administration and operation of the institute
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Fregram Duectar, RIHN
KﬁTﬁNﬁEE Tsugihiro

WM{}TO Ta kakazu
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Executive Board

B Disouss mmpartant matters relative to administrative operation of the institute.
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Director, RIHK
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 Senior Advisor

L l_-v

HIDAKA Toshitaka

~ Staff Members

B DIRECTOR-GENERAL TACHIMOTO Narifumi
B DEPUTY DIRECTOR-GENERAL AKIMICHI Tomoya
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RESEARCH DEPARTMENT

B Program Directors
AKIMICHI Tomoya
HAYASAKA Tadahiro
SATO Yo-ichiro
WATANABE Tsugihiro
YUMOTO Takakazu
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BYisiting Research Fellows
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