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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.”
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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
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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.
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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.
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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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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
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KUBOTA Yasuhire Faculty of Science, University of the Ryukyus
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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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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.

Project Leader 8@ UMETSU Chicko RIHM

Core Members B ISHIMOTO Yudai RIHN
KUME Takashi RIHM
LEKPRICHAKUL, Thamana RIHM
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PALANISAMI, K. Centre for Agricultural and Rural Development Soudies (CARDS), Tamil Madu Agricultural University
SAEKI Tazu RIHM
SAKURAI Takeshi Faculty of Economics and Business Management, Wakao University
SHIMADA Shuhel Graduate School of Asian and African Area Studies, Kyoto University
SHINJO Hitoshi Graduare School of Agriculture, Kyoto Universicy
TAMNAKA Ueru Graduate School of Global Environmenal Swidies, Kyouo Universicy
YOSHIMURA Mitsunori Remote Sensing Technology Center of Japan (RESTEC)

drought

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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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.

57



