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.
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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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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-
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“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.
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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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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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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.




