


Annual Report 2006

Inter-University Research Institute Corporation
National Institutes for the Humanities

Research Institute for Humanity and Nature (RIHN)



Drawing up of 2006 Annual Report

1. This brochure provides an overview of results of research projects at the Research Institute for
Humanity and Nature (RIHN), covering the period April 1, 2006 to March 31, 2007. It also contains
results obtained by RIHN staff over the same period. The results of the staff included in this
brochure, however, are taken as covering the past five years.

2. Toshitaka Hidaka’s term as director-general of RIHN came to an end on March 31, 2007. Narifumi
Tachimoto was subsequently appointed as the new director-general on April 1, 2007. Accordingly,
Toshitaka Hidaka’s personal research achievements are included as the director-general’s results,
and the new director-general Narifumi Tachimoto’s message is used as the director-general’s
message.

3. The RIHN’s results in terms of publications are listed in the order of solo-authored publications in
Japanese; joint publications in Japanese; solo-authored works in English; joint publications in
English; solo-authored works in other languages; and joint works in other languages. All of these
results in each category are further divided by publication date.

4. The five research projects that were initiated together with the establishment of the RIHN in 2001
all came to an end in March 2006. With the completion of these Full-Research (FR) projects, their
results have now been included in this year’s brochure as a general overview of this five-year
period.

Explanation of Cover Photos

Front: The Patagonian ice fields known as the largest mountain glacier on Earth, reaches to Patagonia, at the
southernmost tip of the South American continent. It is recommended to excavate ice cores to recreate ancient
environments when the valuable good weather visits Patagonia, which is covered in bad weather nearly all year round.
(Photo: Takayuki Shiraiwa)

Back: The glacier at the peak of the Wrangell Mountains (elev. 4,317m), which is located in the state of Alaska at the
northernmost point of North America, is a natural deep freeze that records the various anthropogenic materials that
cross the North Pacific and spatter from continental Asia. To drill ice cores at the summit, the aim is to reach the drill
site at the peak while acclimatizing to the altitude over three days. (Photo:Takayuki Shiraiwa)
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Preface

RIHN took its first step on 1 April 2001, and entered its seventh year in 2007. The concrete results have been
announced in various forms such as project reports, but the annual report is a summing up of the activities recorded
in each fiscal year. The first issue was published in 2003, collating both FY2001 and FY2002, and this annual report
2007/08 therefore comprises the fifth issue.

FY2006 was an important year for RIHN. It has been three fiscal years since we became a member of the National
Institutes for the Humanities in 2004, concomitant with our incorporation as an Inter-University Research Institute. At
the same time, this is also the year in which five of the research projects (out of 14 research projects being pursued in
FY2006) were finalized. We completed our move to new premises in Kamigamo in February 2006. In all likelihood,
this is a period in which the results brought forth by RIHN, which aims for a fusion of human and natural sciences,
will be called into close scrutiny.

RIHN, however, has not merely focused on this so-called fusion of humanities and sciences, but pursues research
across a wide range of fields in or among natural sciences, hard sciences, humanities, and social sciences to contribute
to core solutions to global environmental problems. In other words, this is fusion by consilience (becoming one while
maintaining separate standpoints), or being one in diversity. RIHN is a place where people of different backgrounds
gather together to communicate and, through communication, endeavour to construct a new academic field of study
regarding global environmental problems. It is a place where people, objects, buildings, scenery, and research environ-
ments correlatively function as catalysts, leading to transformations in the people gathered together there.

While there are various ways to read this record of the past year’s activities by the researchers at our institute, I
would be delighted if you could absorb the efforts of the individual projects and researchers. Constructive criticisms
and comments are most welcome.

Narifumi TACHIMOTO,
Director-General
RIHN
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History

Fiscal Year

1995

1997

1998

1999

2000

2001

2002

2004

2005

2006

A proposal of Japan Science Council of Ministry of Education, Science, Sports and Culture: “On the
promotion of the global environmental sciences” (April). “It is necessary to examine the founding of a
central research organization that will promote integrated cooperative research toward the solution of
global environmental problems.”

Investigation of the possible forms that the proposed research organization for the global environmental
sciences may take. The Ministry of Education, Science, Sports and Culture established the Chosa-
kyoryokusha-kaigi (Committee of Investigation Collaborators) for the establishment of a central research
organization and made a budget for the concrete investigations.

The Ministerial Council for the global environmental conservation made an agreement on the “Provisional
measure for global environmental conservation”, in preparation for the UN General Assembly’ s Special
Session on the Environment and Development (June). “The Council will investigate the means of possible
adjustments necessary for the research organization to carry out integrated research in broad academic
fields in addressing global environmental problems”.

Preparatory work for the establishment of the “Research Institute for the Global Environment Sciences”
(tentative).

The preparation Committee of the Institute compiled a report in March 2000 and proposed the foundation
of the “Research Institute for the Global Environment Sciences” (tentative) for promoting integrated
research projects, by amalgamating various broad disciplines from humanity and social sciences to natural
sciences and using a network to be formed among workers in universities and research institutes within and
outside the country.

Investigation for the founding of the Research Institute for Humanity and Nature (tentative). Report “On
the Fabric of the Research Institute for Humanity and Nature (tentative)” was completed in February.

Foundation of the Research Institute for Humanity and Nature. Following the execution of the government
ordinance (No. 151 of the year 2001) amending part of the ordinance on the law concerning the
establishment of national schools (Kokuritsu-gakko-setchi-ho-shikorei), the Research Institute for
Humanity and Nature was founded (Director-General: Professor Toshitaka Hidaka). The Institute
commenced its research activity on the campus of Kyoto University.

The Institute moved to the site of the old Kasuga Primary School of Kyoto City.

Inter-University Research Institution Corporation, National Institute for the Humanities (NIHU) established
on April 1st based on the National University Corporation Law. RTHN became one of the member institutes
of the NIHU.

New facility was completed in December 2005, and relocated in February 2006.

RIHN New Facilities Inaugural Ceremony was held on May 26, 2006.
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Introduction
RIHN?’s Mission

Along with the development of civilization, human activities have expanded and the population has increased.
These trends have accelerated in recent years. As a result, the consumption of energy and resources continues to rise
and the demand for food goes on increasing relentlessly. This means that human activities have imposed a far greater
load on the environment.

The Research Institute for Humanity and Nature (RIHN) was founded in April 2001. This inter-university research
institute, under the jurisdiction of the Ministry of Education, Culture, Sports, Science, and Technology, the Government
of Japan, conducts integrated research to develop innovative countermeasures that address global environmental
issues.

Environmental issues, such as global warming, loss of biodiversity, and depletion of water resources are said to
be the consequences of humanity-nature interactions and these consequences are now manifesting themselves in
various parts of the world. It is fundamentally a problem of human lifestyle, or “human culture” in the broadest sense
of the word.

One of the difficulties in assessing global environmental issues stems from the fact that many of them appear
across vast regions of the globe in a highly unpredictable manner. A number of the problems confronting us seem to be
caused by factors, for which the causes are, in space and time, far away from the regions where the problems manifest
themselves. We have come to realize that such problems are strongly influenced by not only physical and chemical
mechanisms, but, in a broader sense, by cultural factors as well.

It is now evident that these multi-faceted problems cannot be solved by conventional approaches. In fact, the
measures taken hitherto were based on the idea of controlling nature, an approach that has yielded few solutions, and
even resulted in the environmental problems being exacerbated by generating a vicious cycle.

Our first and most fundamental task is to define what is meant by global environmental issues and to re-examine
the conventional ways of thinking that were developed during the 20th century.

First, we examine how humans interact with nature, a highly intricate and complex matter that requires intensive
examination. However, tackling this complex interaction is our primary mission. Second, working from this
perspective, we need to consider how we can maintain the global environment so that it has “Futurability”, and what
kinds of lifestyles we need to adopt.

To achieve these goals, a new academic approach is called for. RIHN is undertaking a new project as described in
the message from the Director-General. We will inform the public how everyone can benefit from our research, while
building academic “knowledge” to further contribute to resolving global environmental issues.

The Inter-University Research Institute Corporation National Institutes for the Humanities (NIHU) was
established on April 1st, 2004, based on the National University Corporation Law. RIHN became part of NIHU along
with the following institutes, the National Museum of Ethnology, International Research Center for Japanese Studies,
National Museum of Japanese History, National Institute of Japanese Literature, all of which are involved in examining
the different viewpoints surrounding cultural problems. As part of this group, RIHN is committed to solving global
environmental issues, which it sees as being deeply rooted in human culture.

Roles and Function of RIHN

M Research Project System

RIHN has carried out cross-disciplinary and integrated studies using a project-based format, without dividing
research activities into traditional disciplinary areas. This project-based research has been organized by the establish-
ing 5 research axes that represent integrated perspectives of global environmental problems; each research project
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follows the direction of the relevant research axis. Each project is advanced and developed in a step-wise manner: the
potential project leader first conducts an Incubation Study (IS). If the outcome of the IS is positive, the leader will then
develop a Feasibility Study (FS), which takes about one year. Then, the FS will be upgraded to a full-scale 5-year study
(including 1 year of pre-research), subject to results of the assessment by the Evaluation Committee for Research
Projects, and approval by the Advisory Committee. For each of the research projects, most of the evaluation criteria are
based on the degree of integration, fluidity, internationality and leadership.

[Integration]

In recent years, many studies were aimed at devising countermeasures that could effectively address global
environmental problems, but we have now reached a point where new directions are needed. We are faced with such
questions as, what kinds of lifestyles will be viable in the future, and what land area and distribution of tropical forest
should be retained? To answer these simple, but socially demanding questions, we have developed a new integrated
approach, bringing together different disciplines from the natural sciences, social sciences, humanity studies, engineer-
ing, land and food sciences, medical sciences, and others. At RIHN, truly cross-disciplinary integrated research is
conducted through a “project-based format” that does not differentiate between existing academic fields and research
activities.

[Fluidity]

It is very important to maintain a high degree of fluidity within the research system in order to emphasize a cross-
disciplinary, integrated approach towards environmental issues. RIHN is a research institute that demonstrates the
highest possible level of fluidity in its operations, which is ideal for the “project-based format” it has adopted

[Internationality]

Adoption of a cross-disciplinary and integrated approach towards global environmental issues naturally requires
an international vision. RIHN will develop tight links with both national and international research organizations,
promote overseas-based research projects, and participate in the planning and operation of international research
projects. RIHN will also appoint many non-Japanese as research staff,

[Leadership]

Strong leadership enables us to carry out integrated research in such a fluid organization. With collaborative
networks of researchers and institutions, RIHN will provide the leaders to head up multi-disciplinary research projects
as full-time staff members.

RIHN’s Role as an Inter-University Research Institute Corporation

RIHN, as an inter-university research institute corporation, has the following three distinctive features.

1. RIHN as a co-operative think-tank

Since April 2006, we have implemented 14 ongoing, funded research projects. They have been supported by more
than 1,000 researchers comprising RIHN staff and external collaborators. In line with our basic concept, “global
environmental issues as human culture”, the research projects cover diverse academic disciplines and fields including
the natural sciences, social sciences and humanities. Moreover, we have invited experts and researchers from
universities and institutional corporations as well as from governmental agencies and commercial sectors.
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2. RIHN as interface between field sites and research correspondents

More than 30 field sites are being investigated as part of the research projects. These sites extend across a wide
geographical area including Japan and much of Eurasia. We are constantly engaged in collaborative research activities
with research correspondents and local staff. Each field site has been set up in the country in which the field investiga-
tion is being conducted under the authority of the relevant academic institutions, through an MOA (Memorandum Of
Agreement) and MOU (Memorandum Of Understanding) agreed between RIHN and the local institutions. The
agreements have enabled us to enhance the academic competency of young researchers in the country, and are promot-
ing academic exchange programs between RIHN and the local institutions.

3. RIHN uses high-tech equipment to investigate the nature of global environmental problems

RIHN has already installed brand new, state-of-the-art analytical apparatuses in the mass spectrometer (mineral
and metal) and stable isotope (tracer) laboratories and in the labs where DNA analyses (genetic phylogeny and ancient
genotype) are carried out. We intend to develop new analytical tools and to promote scientific research activities
between RIHN staff and external collaborators.
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Organization
-1 Auditors — National Museum of Japanese History
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Partner Organizations for Fluid Association
(Fiscal Year 2006)
@ Center for Ecological Research, Kyoto University (2001-)
@ Hydrospheric-Atmospheric Research Center, Nagoya University (20601-)
@ Arid Land Research Center, Tottori University (2001-)
@ Institute of Industrial Sciences, University of Tokyo (2002-)
@ National Museum of Ethnology, NIHU (2002-)
@ Graduate School of Science, Tohoku University (2002-)
@ Institute of Low Temperature Science, Hokkaido University (2003-)
@ Tropical Biosphere Research Center, University of Ryukyus (2003-)
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Boards and Committees

Boards and Committees (in alphabetical order)

Advisory Committee

Deliberates on important matters relative to personnel, planning, administration and operation of the institute.

FUJII, Yoshiyuki

FURUSAWA, Iwao
IWASAKA, Yasunobu
SHIRAHATA, Yozaburo

TACHIMOTO, Narifumi
UEDA, Hiroshi
WASHIDA, Kiyokazu
YAMAMURA, Norio
AKIMICHI, Tomoya
FUKUSHIMA, Yoshihiro
HAYASAKA, Tadahiro
NAKAWO, Masayoshi
SAITO, Kiyoaki

SATO, Yo-Ichiro

Evaluation Committee

Director-General, National Institute of Polar Research, Research Organization of
Information and Systems

President, Tottori University of Environmental Studies

Research Professor, Kanazawa University Frontier Science Organization

Senior Research Coordinator, Research Department, International Research Center
for Japanese Studies, NIHU

Dean, College of International Studies, Chubu University

Director, Hydrospheric Atomospheric Research Center, Nagoya University
President, Osaka University

Professor, Center for Ecological Research, Kyoto University (—06.9.30)

Professor, Research Institute for Humanity and Nature, NIHU

Professor, Research Institute for Humanity and Nature, NIHU

Professor, Research Institute for Humanity and Nature, NIHU

Professor, Research Institute for Humanity and Nature, NTHU

Director, Research Promotion Center, Research Institute for Humanity and Nature,
NIHU

Professor, Research Institute for Humanity and Nature, NIHU

Undertakes eveluations of the feasibility studies and selects research projects to be forwarded to full-scale research;

interim and post-evaluation of the research subjects under full-scale research.

EHLERS, Echkart
FURUSAWA, Iwao
HEINTZENBERG, Jost
IKAWA-SMITH, Fumiko
IWASA, Yo
IWASAKA, Yasunobu
KIKKAWA, Jiro
LEGENDRE, Louis
MURAKAMI, Yo-ichiro
NIWA, Masako
OHMURA, Atsumu
OHTSUKA, Ryutaro
SASAKI, Toshihiro
SAWA, Takamitsu
SUN, Honglie

TANAKA, Koji
TANAKA, Masayuki

Emeritus Professor, University of Bonn, Germany

President, Tottori University of Environmental Studies

Director, Institute for Tropospheric Research, Germany

Former Associate Vice Principal, McGill University, Canada

Professor, Graduate School of Sciences, Kyushu University

Professor, Kanazawa University Frontier Science Organization

Professor Emeritus, The University of Queensland, Australia

CNRS Research Professor Director, Villefranche Oceanography Laboratory, France
Professor, International Christian University

Professor Emeritus, Nara Women’s University

Professor, Swiss Federal Institute of Technology, Switzerland

President, National Institute for Environmental Studies

Executive Director, The Asahi Shimbun Social Welfare Organization

Director, Institute of Economic Research, Kyoto University

Professor, Institute of Geographical Science and Natural Resources Research, Chinese
Academy of Science, P. R. China

Director, Center for Integrated Area Studies, Kyoto University

Vice-President, Tohoku Institute of Technology
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Executive Board
Discusses important matters of the institute.

AKIMICHI, Tomoya Program Director, Research Institute for Humanity and Nature, NIHU
FUKUSHIMA, Yoshihiro Program Director, Research Institute for Humanity and Nature, NIHU

FURUYA, Isamu Director, Administration Office, Research Institute for Humanity and Nature, NIHU
HAYASAKA, Tadahiro Program Director, Research Institute for Humanity and Nature, NJHU

HIDAKA, Toshitaka Director-General, Research Institute for Humanity and Nature, NITHU

NAKAWO, Masayoshi Program Director, Research Institute for Humanity and Nature, NIHU

SAITO, Kiyoaki Director, Research Promotion Center, Research Institute for Humanity and Nature,

NIHU
SATO, Yo-Ichiro Program Director, Research Institute for Humanity and Nature, NIHU

RIHN organizes other committees, if necessary, for smooth operation.
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Financial Information

BSegmental Financial Information (Fiscal Year 2006)

Operating Expenses Operating Expenses

Category {\mount Category .'Amount

(Yen in thousands) (Yen in thousands)

Operaﬁng Expenses - 2,236,859 Subsidy for Operation,i 2,171,024 ‘
Inter-University/Joi;it Research 1,120,735 - ContraCtt'Re‘.search,"etc;,;: 84,681
Edudatiohal/ReSearch Aids ,‘ ..51,905 Contracti(“).p‘eratidns,“jetc, 7 7
Outsourced Studies 71,384 Donations 22,300
Outsourced Operations .7 .| Miscellaneous 251,400
Personnel 992,827
General Management .- 149,636
Financial Expensés ' 83,153
Miscellaneous 1 34
Total Expenses 2,469,683 Total Earnings 2,529,923
Operational Balance 60,240

B External Sources of Funding (Fiscal Year 2006)

Category {%mount

(Yen in thousands)
Fund for Promotion of Academic and Industrial Collaboration* 84,682
Grants-in-Aids for Scientific Research 120,010
Donations for Reseérch 33,200

* Fund for promotion of Academic and Industrial Collaboration is the sum of Contract Research and joint research

expenses.
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Staff Members

Director-General HIDAKA, Toshitaka

Professor Emeritus NAKANISHI, Masami WADA, Eitaro

—RESEARCH DEPARTMENT—

OProgram Directors AKIMICHI, Tomoya FUKUSHIMA, Yoshihiro HAYASAKA, Tadahiro
NAKAWO, Masayoshi SATO, Yo-Ichiro

OProfessors AKIMICHI, Tomoya FUKUSHIMA, Yoshihiro HAYASAKA, Tadahiro
KAWABATA, Zen’ichiro  KINOSHITA, Tetsuya NAKANO, Takanori
NAKAWO, Masayoshi OSADA, Toshiki SATO, Yo-Ichiro
TAKASO, Tokushiro WATANABE, Tsugihiro YUMOTO, Takakazu

{OAssociate Professors ICHIKAWA, Masahiro KANAE, Shinjiro KUBOTA, Jumpei
NONAKA, Kenichi OKUMIYA, Kiyohito SHIRAIWA, Takayuki
TANIGUCHI, Makoto UCHIYAMA, Junzo UMETSU, Chieko
YACHI, Shigeo YOSHIOKA, Takahito ZHENG, Yuejun

Assistant Professors ENDO, Takahiro KATO, Yuzo KAWAMOTO, Kazuaki
SAEKI, Tazu YATAGAI, Akiyo

OVisiting Professors INOUE, Takashi (Executive Producer, NHK Special TV Program Center)

OVisiting Associate Professors

{lnvited Research Fellows

OProject Senior Researchers

OProject Researchers

MOII, Kazuhiko (Professor, Nagasaki University)
SHIRAISHI, Noriyuki (Professor, Niigata University)
SUGIMOTO, Takashige (Professor, Tokai University)

YAMAMURA, Norio (Professor, Kyoto University) (0s.10.1-)
HONDA, Yoshiaki (Associate Professor, Chiba University)
SATO, Tadashi (Associate Professor, Tohoku University)

BAUSCH, llona (06.7.13-)

BURNETT, William Craig (06.4.15-06.7.14)

CHEN, Jianyao (06.6.16-06.9.30)
CHEN, Jing (06.12.20-07.3.19)

HARRISON, Rhett Daniel (-06.8.31)
HIDE, Robin Lamond (06.11.27-07.2.26)
KHANTASHKEEVA, Tamara V. (06.5.1-06.12.31)

KRECEK, Josef (06.10.2-)

MISHINA, Natalya (06.4.17-06.9.30)
PARPOLA, Asko (06.7.1-06.12.31)

SHINDE, Vasant Shivram (-06.6.30)
SIRINGAN, Fernando P. (06.10.15-)
TEZCAN, Levent (06.8.4-06.11.8)
VELLINGIRI, Geethalakshmi (06.5.01-06.7.31)

WU, Yong (06.5.24-06.8.23)

YILMAZ, Kemal Tuluhan (06.7.7-06.10.6)

FUKUNAGA, Kenji
KATAGIRI, Shuichiro
KUME, Takashi
MATSUI, Kazuaki
MORI, Wakaha
ONISHI, Takeo
TANNO, Ken-ichi
HASHIMURA, Osamu
HYODO, Fujio
KASHIO, Tamaki
MATSUKAWA, Taichi
NAGATANI, Chiyoko

HANDOH, Itsuki (06.7.1-) HATADA, Aya
KATSUYAMA, Masanori KIMOTO, Yukitoshi
LEKPRICHAKUL, Thamana (06.8.1-)

MIYAZAKI, Chihiro MIYOSHI, Takao
MURATA, Fumie (-06.12.31) ONISHI, Akio

SATO, Yoshinobu TAKAHASHI, Atsuhiro
UMEZAWA, Yu (06.5.22-) YAMASHITA, Satoshi
HAYASHI, Naoki HONIJO, Mie (06.5.1-)
IGETA, Akitake INOUE, Mitsuyuki
KAWAMOTO, Haruko (07.3.1-) KURATA, Takashi
MIYAWAKI, Chie (-06.5.15) MURAKAMI, Yumiko
NAKAGAWA, Masato NOMURA, Naofumi
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OGAWA, Akiko
SAITO, Haruo
TAKEUCHI, Yayoi
UEKI, Masaya (-06.12.31)
OProject Research Assistants  ANDO, Atsushi ARIMURA, Makoto
HOSOI, Mayumi IBUKI, Naomi
JAGO-ON, Karen Ann Blanet KAWAGUCHI, Tamaki
KUROKAWA, Naoko (06.10.1-) LINDSTROM, Kati
MIYAJIMA, Toshiaki NAKATSUKASA, Michiko

OISHI, Taro

SASAKI, Naoko
TANAKA, Katsunori
WATANABE, Mitsuko

ONISHI, Hideyuki

SEQ, Akihiro

TANAKA, Takuya
YAMAGUCH]I, Kensuke
BORRE, Caroline (06.10.18-)
ISHITOBI, Tomotoshi
KAWAMURA, Mika
MATSUMURA, Ayako
OKITA, Hiroko

OResearchers (Part-time)

OResearch Fellow (RR)

OResearch Fellows (JSPS)

OVisiting Researchers
OClerks

OTechnicians

SASAKI, Noriko
TAKEZAWA, Fumika
YASUDA, Keiko
MORIYA, Kazuki
HOSHIKAWA, Keisuke
CHENG, Zhi
NAGANO, Takanori
TSUJINO, Riyou
MARCHANT, Adam
AKEDO, Masako
ICHIDA, Koichiro
KOBORI, Masako
NAGAOKA, Kumiko
TAIRA, Hiroyo
KAWAGUCHI, Hiromi
UENO, Aki

—RESEARCH PROMOTION CENTER—

ODirector
OProfessors
OAssociate Professors
OAssistant Professor

SAITO, Kiyoaki
NAKANO, Takanori
MOMOKI, Akiko
KOHMATSU, Yukihiro

SHIMIZU, Hiromi
TAKINO, Kayoko

TAKAHASHI, Keiko

YAMAZAKI, Kahori (06.6.1-)

ZABALLOS VELARDE, Carlos Renzo (06.6.1-)

NISHIMOTO, Futoshi

FUJIHARA, Yoichi

NAKAGAWA, Michiko (-06.9.30)
YOSHIDA, Takehito (-66.9.30)

MORISHITA, Akiko
FUKETA, Yoshimi
IWATA, Atsuko
KUDO, Aiko
SUGIYAMA, Chikako
YOSHIOKA, Tomomi
NISHI, Emi

SAITO, Kiyoaki
SEKINO, Tatsuki

TERASHIMA, Motoki

HOSONO, Takahiro
SATAKE, Shinsuke

SHIBAUCHI, Sachiko
HASE, Noriko

KITA, Yukiko
MURATA, Nao (06.6.1-)
SUZUKI, Rieko

OGURA, Asayo

YOSHIMURA, Mitsunori

OTechnicians IGI, Setsuko ISEKI, Naomasa (06.6.1-) KOBAYASHI, Toshinori
—ADMINISTRATION OFFICE—
Director FURUYA, Isamu
OGeneral Affairs Division Head INOUE, Akio
Deputy Head ISHII, Koji
General Affairs Section Head MURATA, Satoshi
Clerk OKITA, Masaki
Secretary MURATA, Chiyo
Personnel Section Head MIZUTANI, Yukihiro
Chief NAKANISHI, Shizuharu
Clerk SETA, Yoriko
Clerical Assistant IKEDA, Yasuyo IWASAKI, Rie
Planning & Assessment Section Head ISHII, Koji
Chief OOSUGI, Akira
Clerk SHIBUTANI, Ichiro (06.10.1-)
Information Section Head ISHII, Koji

Technical Assistants FUJITA, Masanobu
MATSUDA, Kaeko

MORI, Takashi

KANEMATSU, Takako

OAccounting Division Head
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Budgeting Section

Accounting Section

Facility & Management Section
OResearch Cooperation Division

Research Cooperation Section
International Affairs Section

Section for Supporting Research
Supporting Research Section

Deputy Head
Head

Chief

Clerk

Clerical Assistant
Head

Chief

Clerical Assistant
Janitor

Head

Head

Deputy Head
Head

Chief

Clerk

Head

Head

Head

Clerk

Clerical Assistant

NISHIGAKI, Muneharu
URASHIMA, Shinji
SHINTANI, Tomohiro (-06.9.30)
YANO, Tetsuya (06.10.1-)
KIMURA, Minako

SATO, Fumiaki

MATSUKI, Toshiyuki (-06.9.30)
AKALI, Chihiro -06.7.1)
ONISHI, Kazuma

SHINO, Ayumi

MATSUDA, Mitsunori
MAENO, Masayo
MATSUURA, Yukihiro
OHSHIMA, Minako
HORIKOSHI, Yasuko
SUMIKURA, Mariko
MAENO, Masayo
TANAKA, Yoshiro

IMAI, Masatoshi

ARAKI, Keiko

OHMOTO, Emi
YAMAZAKI, Yasuko (07.2.1-)

TAMEISHI, Miki (-06.6.30)

ISEMOTO, Takashi
MORI, Masayo
OMAE, Yoko (-07.1.31)
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Research Activities

Research Axes and Research Projects

Each project will be organized through the period of incubation study (IS) and tested in the feasibility study (FS)
of about one year. Then the result of the feasibility study will be evaluated and, if assessed as suitable, will proceed to
the full-scale study of about 5 years. In this process the evaluation of the project is given by the Evaluation Committee

and approval by the Advisory Committee.

Full-Research (Completed Research)

Project No.
Project name
Research axis

Project No.
Project name
Research axis

Project No.
Project name
Research axis
IProject No.

Project name
Research axis

Project No.
Project name
Research axis

Full-Research
Project No.
Project name
Research axis

Project No.
Project name
Research axis

Project name
Research axis
Project No.

Project name
Research axis

|Project No.

1-1FR (Project leader: WATANABE, Tsugihiro)
Impacts of Climate Changes on Agricultural Production System in Arid Areas

p. 17

Environmental Change Impact Assessment

2-1FR (Project leader: HAYASAKA, Tadahiro)
Emissions of Greenhouse Gases and Aerosols, and Human Activities in Eastern Asia

p-35
Human Activity Impact Assessment
3-1FR (Project leader: YACHI, Shigeo) p. 38

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

Spatial Scale

4-1FR (Project leader: NAKAWO, Masayoshi) p.- 49
Historical Evolution of the Adaptability in an Oasis Region to Water Resource Changes
History and Time Scale

5-1FR (Project leader: KANAE, Shinjiro) p- 56

Global Water Cycle Variation and the Current World Water Resources Issues and Their Perspectives
Conceptual Framework for Global Environmental Issues

1-2FR (Project leader: FUKUSHIMA, Yoshihiro) p-59
Recent Rapid Change of Water Circulation in the Yellow River and Its Effects on the Environment
Environmental Change Impact Assessment

2-2FR (Project leader: ICHIKAWA, Masahiro) p. 65
Sustainability and Biodiversity Assessment on Forest Utilization Options

Human Activity Impact Assessment

2-3FR (Project leader: SHIRAIWA, Takayuki) p. 74

Human Activities in Northeastern Asia and Their Impact to the Biological Productivity in
North Pacific Ocean
Human Activity Impact Assessment

2-4FR (Project leader: TANIGUCH]I, Makoto)
Human Impacts on Urban Subsurface Environments

p. 82

Human Activity Impact Assessment
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Project No.
Project name

Research axis

Project No.
Project name
Research axis

Project No.
Project name
Research axis

Project No.
Project name

Research axis

Project No.
Project name

Research axis

Pre-Research
Project No.
Project name
Research axis

Project No.
Project name
Research axis

Project No.
Project name
Research axis

Project name
Research axis
Project No.

Project name
Research axis

IProject No.

2-5FR (Project leader: SATO, Yo-Ichiro) p- 91
Agriculture and Environment Interactions in Eurasia: Past, Present and Future

—The Ten-Thousand- Year History

Human Activity Impact Assessment

3-2FR (Project leader: TAKASO, Tokushiro) p. 100

Interactions between Natural Environment and Human Social Systems in Subtropical Islands
Spatial Scale

4-2FR (Project leader: AKIMICHI, Tomoya) p. 104
A Trans-Disciplinary Study on the Regional Eco-History in Tropical Monsoon Asia: 1945-2005
History and Time Scale

5-2FR (Project leader: YOSHIOKA, Takahito)
Interactions between the Environmental Quality of a Watershed and the Environmental
Consciousness: With Reference to Environmental Changes Caused by the Use of Land and

p. 125

Water Resources
Conceptual Framework for Global Environmental Issues

5-3FR (Project leader: YUMOTO, Takakazu) p. 132
A New Cultural and Historical Exploration into Human-Nature Relationships in the Japanese
Archipelago

Conceptual Framework for Global Environmental Issues

1-3PR (Project leader: UMETSU, Chieko)
Vulnerability and Resilience of Social-Ecological Systems

p. 142
Environmental Change Impact Assessment

3-3PR (Project leader: OSADA, Toshiki)
Environmental Change and the Indus Civilization

p. 152

Spatial Scale

4-4PR (Project leader: UCHIYAMA, Junzo)
Neolithisation and Modernisation: Landscape History on East Asian Inland Seas

p- 155
History and Time Scale

4-5PR (Project leader: KUBOTA, Jumpei) p- 164
Historical Interactions between Hybrid Society of Ethnic Groups and the Natural Environment
in a Semi-Arid Region, Central Eurasia

History and Time Scale

5-4PR (Project leader: KAWABATA, Zen’ichiro)
Effects of Environmental Change on Interactions between Pathogens and Humans

p. 168

Conceptual Framework for Global Environmental Issues



15

Feasibility Study
Project No.
Project name

Research axis

Project No.
Project name

Research axis
Project No.
Project name
Research axis
Project No.
Project name

Research axis

Project No.
Project name

Research axis

Project No.
Project name

Research axis
Project No.
Project name

Research axis

Project No.
Project name

Research axis

Research Activities

2-6FS (Project leader: NAKANO, Takanori) p.174
Clarification of Materials Circulatory Systems Changes in East Asia as a Result of the Use of
Geo-Spherical Resources

Human Activity Impact Assessment

2-7FS (Project leader: ZHENG, Yuejun) p. 180
Relationships between Human Activities and Atmospheric Changes, Possibilities of Harmonious
Society for Environmental Issues in the East Asia

Human Activity Impact Assessment

2-8FS (Project leader: MOJI, Kazuhiko)
Environmental Changes and Vector-Borne Diseases in Tropical Asia and Oceania
Human Activity Impact Assessment

2-9FS (Project leader: SATO, Tadashi)
Evaluation for on-farm Conservation of Traditional Faming Systems and Lifestyle

p. 187
Human Activity Impact Assessment
2-10FS (Project leader: HONDA, Yoshiaki)

Better Understanding of Plant Distribution and Carbon Circulation Change by Human
Activities in Asia

p.192

Human Activity Impact Assessment

3-4FS (Project leader: OKUMIYA, Kiyohito) p. 196
High-Altitude Environments—Association of Ageing, Diseases and Livelihood with Culture
and Nature

Spatial Scale

3-5FS (Project leader: YAMAMURA, Norio) p- 206
Collapse and Restoration of Ecosystem Networks with Human Activity

Spatial Scale

4-6FS (Project leader: SHIRAISHI, Noriyuki) p. 208

Historical Interaction between Nomadic States’ Activities and Environmental Transformation
in the High-Latitude Asian Steppe Region
History and Time Scale
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Incubation Studies

L.

Histories of Economic Activities and Environmental Protection Policies and Their Impacts on the Ecosystem in
the Caspian Sea

KITAZAWA, Daisuke (Institute of Industrial Science, The University of Tokyo)

Complex Urban Environmental Analysis and Study of Future Impact upon the Earth’s Potential Based on
Multidimensional Historical Time Axis

MURAMATSU, Shin (The University of Tokyo)

A Study of Human Subsistence Ecosystems among Arab Societies: To Combat Livelihood Degradation
NAWATA, Hiroshi (Arid Land Research Center, Tottori University)

How is it Thought about Rapid Increase and Decrease of Cormorant Populations?

TAKAHASHI, Shinji (National Institute for Environmental Studies)

Collapse and Restoration of Ecosystem Networks with Human Activity

YAMAMURA, Norio (Kyoto University)

Environmental Problems and Human Security for Children as Our Future: Asia-Pacific Children and the
Environment (ACE) Project

YAMAUCH]I, Taro (Hokkaido University)
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Full-Research

Research axis: Environmental Change Impact Assessment

Project number: 1-1FR

Project name: Impacts of Climate Changes on Agricultural Production System in Arid Areas

Project leader: WATANABE, Tsugihiro (RIHN)

Core members: see Table 1 attached at the end

URL: http://www.chikyu.ac.jp/iccap/

Key words: global warming, climate change, agricultural production system, land and water
managemane, Turkey

B Research Objectives and Topics
1. Objectives and results
a. Original objectives and their attainment
The original research objectives include the following four points:

(1) To examine and diagnose the structure of land and water management in agricultural production systems in arid

areas, especially to evaluate quantitatively the relationship between cropping systems and hydrological cycle and
water balance in farmland and its environs.

(2) To develop the methodology or model for integrated assessment on impacts of climate change and adaptations for
it on agricultural production systems, mainly on the aspect of the land and water management.

(3) To assist the development and improvement of the Regional Climate Model (RCM) for more accurate prediction
with higher resolution of future changes in regional climate.

(4) To assess the vulnerability of agricultural production systems from natural change and to suggest possible and
effective measures for enhancing sustainability of agriculture, through integrated impact and adaptive assessment
of climate changes.

The research goals attained in the above original research plan are outlined below with the reasons for those por-
tions not addressed:

(1) Quantitative evaluation of relationship among land, water and other elements in the fields and river basin: By de-
veloping the models on water movement, the water dynamics in the field and basin were evaluated quantitatively,
while the factors that decide land use and soil condition were not analyzed due to limited basin survey and lack of
basic basin information and data.

(2a) Generation of future regional climate scenarios: The generated scenarios are the best available at this moment for
assessing the impacts on agriculture production systems. Two General Circulation Models (GCMs) were used as
planned, but only one RCM was used for downscaling their outputs.

(2b) Analysis of mechanism, degree and extent of impacts and adaptation of climate change on agricultural produc-
tion systems: The mechanism, degree and extent of impacts were made clear to the expected extent. On the other
hand, adaptation was not projected in relation with basic policy of agriculture and environmental conservation.

(3) Review of'the relation of agriculture with regional environment and resources: Analysis of the basic relation among
agriculture, natural condition including climate, and socio-economic condition including history in the case study
area were not studied satisfactorily due to insufficient availability of research organization and resources.

(4) Preparation of adequate information for improvement of the agricultural production and future measures for cli-
mate change: The present and future possible problem on land and water management were identified and meth-
odology for quantitative analysis of climate change impacts was developed with primary outputs, while the actual
requests or feedbacks from personnel or organizations tackling these problem and making decision for them did
not materialize.
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b. Specific research findings

This project was implemented in Turkey in cooperation with TUBITAK (Turkish Scientific and Technological
Research Council) selecting the Seyhan River Basin located in the Mediterranean Region of Turkey having a catch-
ment area 0of 25,000 m?. Since the study area was changed from Israel to Turkey in the final stage of the Feasible Study,
this project had to be initiated without any past research experiences or foundations, and consequently it took time and
cost to organize the research team in Turkey and to acquire basic information. Against these constraints, the efforts of
collaborative researchers and their organizations developed a process to realize the project objectives through trial and
error, and finally produced the expected results.

The major findings and outcomes are outlined as follows.
(1) On future changes in climate and hydrology

(a) As the method to generate future regional climate for assessing the climate change impacts, the pseudo-warming
experiment method was developed that utilized the re-analyzed climate archive and the GCM:s.

(b) According to the output of the RCM that operates with nesting with GCM:s for Turkey in the 2070 years, air tem-
perature will increase by 2 to 3.5 degree C in all seasons, and precipitation amount will be decreased by about
20% except during the summer season.

(c) In the Seyhan River Basin, precipitation is projected to be decreased as in the whole of Turkey.

(2) Water resource availability

(d) In the 2070s, less precipitation will reduce the inflow to the huge reservoirs that provide a stable water supply to
the downstream water demand.

(e) Future rise in the elevation of sea water will trigger drainage problems in the lower delta region of the basin. Sea
water intrusion into groundwater basins will not be so serious with low permeability of the geological profile of
the delta.

(3) On wheat production

() The developed crop model predicts future increase of wheat yields with higher temperature and increased CO-
in the 2070s.

(g) The projected decrease of precipitation will not affect the yield of wheat significantly. On the other hand, the
amount and intensity of rain in the beginﬁing of the rainy season may affect the production of wheat.

(h) There could be higher temperature damage on wheat production. Admission of Turkey to the European Union
may affect the future changes of production and price of wheat that was estimated by an economic regression
model.

(4) Agriculture and water use in the irrigated region of the delta

(j) If the current cropping pattern continues, water for irrigation requirements in the 2070s under the projected cli-
mate could be met.

(k) If the irrigated area is expanded in the upper basin and the area for vegetable and fruits are increased in the delta,
the irrigation period will start in earlier season and some water shortages may occur.

() Much increase in groundwater use to compensate water shortage will result in lower groundwater table and
seawater intrusion into the aquifer in the delta area.

(m) Much seepage losses from irrigation canals occur presently due to decrepit structures and unconsciousness on
water saving, and its significance in the 2070s will increase the water shortage condition. However, managing
seepage losses may reduce shortages considerably.

(5) Findings on agriculture and environment through climate change impacts assessment

(o) Since wheat is a staple food crop and suitable for natural resources and environment in Turkey, its future changes
in yield and quality are to be studied and monitored.

(p) Effects of higher temperature with higher CO; concentration on crop production, even of major crop like wheat,
are not clear presently and basic research on this issue is one of the urgent research topics related to global
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warming,

(q) In the Seyhan River Basin, water resources are developed to a considerable extent with huge reservoirs con-
structed in the mid-stream and are utilized effectively for domestic use, irrigation and power generation.

(r) The large scale irrigation scheme in the lower basin has not modified basin hydrological cycle much and has not
led to serious environmental issues.

(s) Restructuring of irrigation management organizations and improvement of their functions are needed for more
efficient water use and water conservation measures as well as for management cost.

(t) When the irrigation facilities are rehabilitated, future possible changes in cropping pattern should be taken into
account, including expansion of fruit production.

(u) To prepare the counter measures for changes in natural condition and resources including climate change due to
global warming, it is important to collect and compile useful information continuously, and participation of all
stake holders in the field of agriculture, water resources, and metrology, including farmers.

(v) To establish sustainable land and water use even with global warming, it is imperative to identify better adap-
tation or management with future projection by the state-of-the art technology like the latest climate models.
Adaptive management is to be one of the alternatives for sustainability.

c. Research findings outside of original expectations

(1) A new downscaling method of the GCM outputs called “pseudo-warming technique” was developed. In this
method, reanalysis data is used as the boundary condition for the RCM and climate change bias of the GCM is
added to reanalysis data for downscaling. The output has much better agreement with observed data compared to
the ones of conventional downscaling so that end user can use it without further elaborate corrections.

(2) For precise hydrological analysis, grid daily precipitation is indispensable. This project contributed to the estab-
lishment of a new project for generating grid daily precipitation record for the middle-east region, by means of data
collection and human resources.

(3) It was found out that climate change would affect growth and mating season of small ruminants. Consequently
agro-ecological relation between the farmland and cattle (fodder production, pasturage, cattle-dung use as organic
manure, etc) was projected to change considerably. But unfortunately, we could not carry out elaborate research to
quantify this issue within project period.

d. Important issues that remain to be addressed and plans to deal with them in the future

(1) Land use and water use have large influence on regional climate system. Therefore, before evaluating the impacts
of climate change there is a need to assess the response of the regional climate to change in land and water use,
too.

(2) A systematic model for projecting possible adaptations of farmers or the region towards climate change should be
developed.

(3) Geologist, hydrologist and soil scientist should work inter-disciplinary to quantify the impact of climate change on
environmental quality dynamics of the basin and agricultural region.

(4) Consciousness, value and behavior of farmers towards land and water management have large influence to their
capacity for adaptation. This human aspect should receive more research attention.

2. Relevance of research findings to RIHN’s philosophy
a. How deeply have these findings delved into a chosen form of “human-nature interaction” that you believe
constitutes a global environmental problem?

The main focus of this project was to study how humans have utilized and managed regional resources and en-
vironment including climate, and how deeply human society depends on these conditions. This means implication of
agriculture as the interface between natural system and human society. Though agriculture has been long-lasting and
local activity, in these decades, it has become controlled by the global market with rapid world-wide expansion of pro-
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duction and trade of food. In this process, agriculture has been loosing its specific features matching local conditions,
and water and material cycle has shifted from their original natural situation. These changes are inducing world-wide
issues to a large extent in terms of spatial scale and number of people and human elements, and consisting of the global
environmental problems. Especially in arid areas, where water and other natural resource are limited, agriculture and
its land and water use intensely controls life and production, and there is a need to identify the problem structure and
to prepare better solutions for them.

Climate change due to global warming will affect natural condition for agriculture like land and water resources
and consequently impacts agricultural production. With these impacts, humans may act to adapt to the changes or to
mitigate the damages caused by climate change. These human reactions may result in other changes in the environ-
mental problems mentioned above. Therefore, for better solution of the problems, it is essential to understand and
project the impacts of climate change on agricultural production, and to let local knowledge and system react to the
changes. In other words, it is important to recognize the local events in local points of view in a region and to prepare
and select the best ways to treat the anticipated problems.

In this project, a method to diagnose the problems on land and water use and identify the crucial points was devel-
oped. In Turkey, where the case study area is located, the project provided the opportunity to establish new research
organizations and cross-disciplinary approach to the problem, and promoted to enhance the consciousness on impor-
tance of impact assessment of global warming on basin hydrology and agriculture.

b. How well has the process of achieving “better human life in the future” been revealed?

In this project, “better human life in the future” is defined as the life or society with the system and its performance
to realize, maintain and improve the life and production with a certain quality and level, taking historical and regional
aspects into account. According to this definition or context, in agricultural production, especially in land and water
management that was mainly studied in this project, the foundation of the regional system was identified that could
sustain agricultural land and water management under the local conditions and constraints essential to the “better
human life in the future”.

In this viewpoint, the project succeeded in identifying the elements that should be included into the condition
of agriculture, land and water for “better human life in the future”. On the other hand, studies on water and material
dynamics and mechanism of problem occurrence in agriculture were not completed including the dynamics of soil salt,
fertilizers and agrochemicals. Thus, in the future, studies on these dynamic and the way to establish sustainable land
and water management for sound and safe life based on these process studies are necessary.

In addition, regarding impacts of global warming of main aspect of the project, the next research subject is to be
prediction of impacts on agriculture, land and water management, evaluation of the extent of these impacts, and pre-
pare the way to control the impacts to an acceptable level.

c. To what degree have requirements concerning integratedness, internationality, and leadership been ful-

filled?

(1) Through generation of social scenario and exchange of qualitative and quantitative outputs, fair integration was
obtained among climatology, hydrology, vegetation ecology, irrigation science, crop science, livestock science and
agricultural economics. However the project lacked participation of history, geography, sociology and pathology.

(2) As the project was initiated as a bilateral academic collaboration, we paid a lot of effort to establish interchange
of knowledge and experiences. However, apart from Japan-Turkey relation, substantial partnership or collabora-
tion with on-going international research projects was not obtained. Our research outcomes are lately attracting
attention at many international conferences and we will continue to submit our research outcomes to journals and
international societies.

(3) The members of secretariat office at RIHN worked very diligently and maintained good leadership over collabora-
tors of Japan. However, there was a delay in establishment of research team in Turkey and this had an adverse ef-
fect in the progress of the project. Mission, responsibility and the way of collaboration should have been described
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more explicitly from the beginning.

d. What has this research project done to accumulate knowledge that will help improve global environmental

problems?

(1) We have established a methodology to assess impact of climate change on agricultural production system at a
regional (basin) scale, combining climatic and social scenarios. We have found that integration of social scenario
(obtained through dialogue of experts) with quantitative physical models for generation of quantitative projections
is the only way to assess possible changes more than 50 years in the future.

(2) A-pseudo-warming technique developed in the course of this project would contribute significantly to raising the
accuracy of projection of regional climate changes.

(3) This project contributed to establishment of a new project for generating grid daily precipitation record for the
middle-eastern region, by means of data collection and human resources.

e. What has been achieved through cooperation with other research projects?

(1) We shared basic methodology for assessment of agricultural system with project P1-2FR (RR2002 on Yellow
River). Irrigation Management Performance Assessment Model (IMPAM) was developed through analysis of the
Lower Seyhan Irrigation Project and it is now being applied to irrigation districts in Yellow River Basin.

(2) We shared basic idea of resilience of agro-ecological and social system with project P1-3FR and contributed to
establishing its objective at its early stage.

(3) Traceability concept of project P2-6FS could bring large technical breakthrough in analyzing environment quality
dynamics in the agricultural production system. We have started employing some of their techniques.

3. Communication of research findings

a. Communication to general society

(1) The project leader and collaborative researchers of the project have introduced the outcomes on local environment
land and water management in the books published for the general public. Books based on the project findings are
in preparation in Japan and Turkey.

(2) The project leader and collaborative researchers of the project have given lectures and talks in symposium or other
events for ordinary people, NPO, university and high school students, and engineers.

(3) In the case study area in Turkey, the research outcomes are reported to the farmers and governmental organiza-
tions related to agriculture and water management and to be reflected to identifying the future tasks and measures
(planned to be held in February, 2007).

(4) In Japan, project findings supported the TV Program on water in agriculture in the world of NHK in 2005, and in
Turkey, the documentary program “Global Warming” is going to be broadcasted by TRT (Turkish Radio Televi-
sion) in three series, which are to be “Climate” “Water” and “Land” under the scientific consultancy of some Turk-
ish collaborators of the project with project findings.

(5) Some project outcomes were presented at international conferences and initiatives related to environmental issue
including IHDP and ESSP.

(6) The project leader provided the Cabinet Office and the Science Council of Japan with the outcomes and sugges-
tions of the project as the references of their master plans and tasks.

b. Communication to academic circles

The project has disseminated the results to the academic society in the following ways.

(1) Many scientific papers were published and presented in the international and national journals and conferences
and more are ready to be submitted. At the end of February 2007, 33 books and book chapters, 91 peer reviewed
papers, 71 non reviewed or conference papers, and 68 other articles were published.

(2) Books on impacts of climate change for researchers, engineers and students are under planning in Japan and
Turkey.
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(3) In April 2006, the project and RIHN co-organized the International Symposium in Adana in the case study area on
land and water management and discussed the methodology and research results of the project in the international
context.

(4) Based on the outputs and experiences of this project, the project leader supported to establish the Working Group
on Global Climate Change and Irrigation of ICID (International Commission of Irrigation and Drainage) in 2006,
and is disseminating the project outcomes to the international organizations and institutions including FAO, IWMI,
ICARDA, and IPCC.

HProject leader and collaborators: see the table attached at the end.

EMajor output of the project (April 2006 to March 2007)

|Books and book chapters

Kitoh, A. (2006) Asian Monsoons in Future. B. Wang (Ed), The 4sian Monsoon, Springer, UK, 631—649.

Kitoh, A. (2007) Climate change. Asian-Pacific Coasts and Their Management: Status of the Environment (Coastal
System and Continental Margins), Springer, UK (in press).

Palanisami, K., C. R. Ranganathan, and C. Umetsu (2007) Groundwater Over-Exploitation and Efficiency in Crop
Production: Application of Data Envelopment Analysis. Economics of Agriculture and Natural Resources, Nova
Science Publishers, New York (submitted).

Tsuyjii, H. (2006) A Criticism of the Single Farm Payment Policy of the Heisei Agricultural Changes. The Research
Beauro of the Diet. (Ed), The Opinions of Scholars and Experts on the Single Farm Payment Policy of the Heisei
Agricultural Policy Reform, 47-52 (in Japanese).

Watanabe, T. (2006) Questions on problems caused by the global warming. T. Hidaka and RIHN (Ed), Our future earth
narrated to children, Kodansha, Tokyo, 22—40 (in Japanese).

Yatagai, A. (2007) Changes in climate and precipitation over the Black River basin. Nakawo et al. (Ed) 4 50-year his-
tory of a remote region of China, 41-51 (in Japanese).

| Papers

Alpert, P., D. Niyogi, R. A. Pielke, Sr, J. L. Eastman, Y. K. Xue, and S. Raman (2006) Evidence for Carbon Diox-
ide and Moisture Interactions from the Leaf Cell up to Global scales: Implications to Human-Caused Climate
Change. Global Planetary Change, 54(1-2): 202-208.

Alpert, P., C. Price, S. Krichak, B. Ziv, H. Saaroni, I. Osetinsky, J. Barkan, and P. Kishcha (2006) Mediterranean cli-
mate and some tropical teleconnections. Nuovo Cimento, 29(1): 89-97.

Alpert, P., and H. Savijirvi (2006) On the numerical asymmeltry in calculating Coriolis terms through the splitting
method in a mesoscale model. International Journal of Environment and Pollution (submitted).

Asami, A. (2007) The Conservation of Government Pasture Land and the Economic Efficiency of Pasture Law in Tur-
key, The Natural Resource Economics Review (in press).

Aydin, M., T. Yano, F. Evrendilek, and V. Uygur (2007) Implications of climate change for evaporation from bare soils
in a Mediterranean environment, Environmental Monitoring and Assessment (in press).

Bachev, H., and M. Kagatsume (2006) Assessment of Farm Support Policies and Impacts of CAP Implementation on
Farm Structures and ustainability in Bulgaria. The Natural Resource Economics Review, 11: 173-193,

Ben-Asher, J., P. S. Nobel, E. Yossov, and Y. Mizrahi (2006) Net CO2 uptake rates for Hylocereus undatus and Sele-
nicereus megalanthus under field conditions: Drought influence and a novel method for analyzing temperature
dependence. Photosynthetica, 44: 181-186.

Ben-Asher, J., I. Tsuyuki, B. Ben-Ami, and M. Sagih (2006) Irrigation of Grapevines with Saline Water: 1 Leaf Area
Index, Stomatal conductance, Transpiration and Photosynthesis. Agricultural Water Management, 83: 13-21.
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Ben-Asher, J., J. Van Dam, R. A. Feddes, and R. K. Jhorar (2006) Irrigation of Grapevines with Saline Water: II Math-
ematical simulation of vine growth and yield. Agricultural Water Management, 83: 22-29.

Blumberg, D., G. G. Ronen, J. Ben-Asher, V. Freilikher, L. D. Vulfson, and A. L. Kotlyar (2006) Utilizing a P-band
scatterometer to assess soil water saturation percent of a bare sandy soil. Journal of Hydrology, 318: 374-378.

Chianu, J. N., H. Tsujii, and J. Awange (2006) Environmental Impact of Agricultural Production in the Savannas of
Northern Nigeria. Journal of Food, Agriculture & Environment, 4(2): 255-260.

Chianu, J. N., H. Tsujii, and J. Mbanasor (2007) Determinants of Decision to Adopt Improved Maize Variety by Small-
holder Farmers in the Savannas of Northern Nigeria. Journal of Food, Agriculture & Environment, 5(2).

Chianu, J. N., H. Tsujii, and V. M. Manyong (2007) Crop-livestock Interaction in the Savannas of Northern Nigeria:
Nature and Determinats of Farmer Decision to Use Manure for Soil Fertility Maintenance. Journal of Food,
Agriculture & Environment, 5(2).

Demirkesen, A. C., F. Evrendilek, and S. Berberoglu (2007) Quantifying coastal inundation vulnerability of Turkey to
sea-level rise (submitted).

Demirkesen, A. C., F. Evrendilek, S. Berberoglu, and S. Kilic (2007) Coastal flood risk analysis using Landsat-7
ETM+ Imagery and SRTM DEM: A case study of lzmir, Turkey. Environmental Monitoring and Assessment,
131(1-3): 293-300.

Ertekin, C. and F. Evrendilek (2007) Spatio-temporal modeling of global solar radiation dynamics as a function of
sunshine duration for Turkey (submitted).

Evrendilek, F., J. Ben-Asher, and M. Aydin (2007) Continuous measurement of diurnal photosynthesis, transpiration,
water use efficiency and light use efficiency of wheat leaves under Mediterranean field conditions, Turkey.
Journal of Environmental Biology (in press).

Evrendilek, F. and S. Berberoglu (2007) Quantifying spatial patterns of bioclimatic zones and controls in Turkey.
Theoretical and Applied Climatology, doi:10.1007/s00704-006-0294-9.

Evrendilek, F., S. Berberoglu, S. Taskinsu-Meydan, and E. Yilmaz (2006) Quantifying carbon budgets of conifer Medi-
terranean forest ecosystems, Turkey. Environmental Monitoring and Assessment, 119: 527-543.

Fyjihara, Y., and T. Kojiri (2007) Uncertainties in Global Warming Impacts on Water Resources. Annual Journal of
Hydraulic Engineering, 51: 427432 (in Japanese).

Fujita, M., T. Sasaki, and F. Kimura (2006) A Dramatic Daytime Decrease in Water Vapor over Coastal Thailand.
SOLA, 2: 49-52.

Geethalakshmi, V., A. Yatagai, K. Palanisamy, and C. Umetsu (2006) Impact of ENSO and the Indian Ocean Dipole on
the Northeast Monsoon Rainfall of Tamil Nadu state in India. Hydrological Processes (in review).

Genis, A., D. Blumberg, and J. Ben-Asher (2006) Optimizing Applications of Image Analysis to Determine Physical
Characteristics of Fine Roots. Environment Control in Biology, 44: 11-20.

. Hepaksoy, S., J. Ben-Asher, Y. de Malach, I. David, M. Sagih, and B. Bravdo (2006) Grapevines lrrigation with Saline
Water: Effect of Rootstocks on Quality and Yield of Cabernet Sauvignon. Journal of Plant Nutrition, 29(5):
783-795.

Hirata, M. (2007) Seasonal Movement System of Pastoral Camps in the central Mongolia-Could sedentarization pos-
sibly happen on pastoral subsistence? Journal of Arid Land Studies, 17(2) (in Japanese, in press).

Hoken, H., T. Senda, Y. Matsuda, H. Tsujii, and C. Liquin (2006) Statistical Matching for Longitudinal Data of Rural
households in China: Construction of MHTS Data Set and Estimation of Attrition Bias. Working Paper Series of
China Center for Economic Research, E2006013.

Hoshikawa, K., T. Nagano, T. Kume, and T. Watanabe (2006) Development of a model for assessing the performance
of irrigation management systems and evaluation of impact of climate changes on the Lower Seyhan Irrigation
Project. Proceedings of International Symposium on Water and Land Management for Sustainable Irrigated
Agriculture (CD-ROM).
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Hoshikawa, K., T. Nagano, T. Kume, R. Kanber, and T. Watanabe (2006) Evaluation of climate change impacts on
the Lower Seyhan Irrigation Project, Turkey. Proceedings of the 3rd conference of Asia Pacific Association of
Hydrology and Water Resources (APHW) (CD-ROM).

Tizumi, T., Y. Hayashi, and F. Kimura (2007) Influence on rice production in Japan from cool and hot summers after
global warming. Journal of Agricultural Meteorology, 63(1): 11-23.

lizumi, T., M. E. Hori, M. Yokozawa, H. Nakagawa, Y. Hayashi, and F. Kimura (2006) Impact of global warming on
rice production in Japan based on five coupled Atmosphere-Ocean GCMs. SOL4, 2: 156-159.

lizumi, T., F. Kimura, and Y. Hayashi (2007) Impact of climate-model bias on changes in rice yield caused by global
warming. Climatic Change (in review).

lizumi, T., M. Yokozawa, Y. Hayashi, and F. Kimura (2006) Global warming impact on rice insurance payouts in Japan.
Agricultural and Forest Meteorology (in review).

Kagatsume, M. (2006) Australia-China Free Trade Agreement and Its Economic Impacts. The Natural Resource Eco-
nomics Review, 11: 67-86.

Kagatsume, M. (2006) Food Strategy and Trade Negotiation Stance of Australia. Agriculture and Economy, 72(5):
72-80.

Kagatsume, M. (2007) Biofuel Production in Australia and Its Implications: Towards Resource Recycled Farming
through Renewable Petro-Substitute Fuels. The Natural Resource Economics Review, 12 (in press).

Kawase, H., Y. Takeuchi, and F. Kimura (2006) Precipitable water vapor round orographically induced convergence
line. SOLA, 2: 25-28.

Kilig, S., F. Evrendilek, S. Berberoglu, and A. C. Demirkesen (2006) Environmental monitoring of land-use and land-
cover changes in a Mediterranean region of Turkey. Environmental Monitoring and Assessment, 114: 157-168.

Kobata, T., T. Nagano, and K. Ida (2006) Critical factors for grain filling in low grain-ripening rice cultivars. 4gronomy
Journal, 98: 536-544. '

Kume, T., E. AKCA, T. Nagano, S. Donma, M. Serdem, S. Kapur and T. Watanabe (2006) The problem of Soil Salin-
ity in the Fourth Stage Area in LSIP: An Analysis of Spatial Variability of Soil Salinity. Proceedings of Inter-
national Symposium on Water and Land Management for Sustainable Irrigated Agriculture (CD-ROM).

Nagano, T., K. Hoshikawa, S. Donma, T. Kume, and T. Watanabe (2006) Macroscopic handling of a large irrigation
district by the Irrigation Management Performance Assessment Model. Proceedings of the 3rd conference of
Asia Pacific Association of Hydrology and Water Resources (APHW) (CD-ROM).

Nagano, T., S. Donma, K. Hoshikawa, T. Kume, C. Umetsu, E. Akga, S. Onder, S. Berberoglu, B. Ozekici, T. Watanabe,
S. Kapur, and R. Kanber (2006) An integrated approach for assessment of an irrigation system in Lower Seyhan
Plain, Turkey. Proceedings of International Symposium on Water and Land Management for Sustainable
Irrigated Agriculture (CD-ROM).

Nohara, D., A. Kitoh, M. Hosaka, and T. Oki (2006) Impact of climate change on river discharge projected by multi-
model ensemble. Journal of Hydrometeorology, 7: 1076—1089.

Odemis, B. and F. Evrendilek (2007) Multivariate analysis of watershed health and sustainability in Turkey. Inter-
national Journal of Sustainable Development and World Ecology (in press).

Odemis, B., and F. Evrendilek (2007) Assessing water quality and quantity of national watersheds in Turkey. Environ-
mental Monitoring and Assessment (in press).

Odemis, B., and F. Evrendilek (2007) Monitoring water quality and quantity of national watersheds in Turkey. Envi-
ronmental Monitoring and Assessment, doi:10,1007,s10661-006-9574-1.

Ohsumi, A., A. Hamasaki, H. Nakagawa, H. Yoshida, T. Shiraiwa, and T. Horie (2007) A model explaining genotypic
and ontogenetic variation of leaf photosynthetic rate in rice (Oryza sativa L.) based on leaf nitrogen content and
stomatal conductance. Annals of Botany, 99(2): 265-273.

Sato, T. and F. Kimura (2006) How does Tibetan Plateau affect transition of Indian monsoon rainfall? Monthly Weather
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Review, 135: 2006-2015.

Sato, T., F. Kimura, and A. Kitoh (2006) Projection of global warming onto regional precipitation over Mongolia using
a regional climate model. Journal of Hydrology, 333: 144—154.

Sermenli, T., F. Evrendilek, K. Mavi (2007) Effects of strip intercropping and organic farming systems on quantity and
quality of maize yield in a Mediterranean region of Turkey. Journal of Sustainable Agriculture (in press).
Shamoun-Barares, J., E. van. Loon, Y. Leshem, D. Alon, P. Alpert, and Y. Yom-Tov (2006) Is there a connection
between weather at departure sites, onset of migration and timing of soaring bird autumn migration in Israel?

Global Ecology and Biogeography, 15(6): 541-552.

Tanaka, K., Y. Fujihara, T. Watanabe, T. Kojiri, and S. Ikebuchi (2006) Projection of the impact of climate change on
the surface energy and water balance in the Seyhan River Basin Turkey. Annual Journal of Hydraulic Engineer-
ing, 50: 31-36.

Taniguchi, M., T. Ishitobi, and J. Shimada (2006) Dynamics of submarine groundwater discharge and freshwater-
seawater interface. Journal of Geophyscal Research, 111, C01008, doi:10.1029/2005JC002924.

Taniguchi, M., T. Ishitobi, J. Shimada, and N. Takamoto (2006) Evaluation of spatial distribution of submarine ground-
water discharge. Geophysical Research Letters, 33, doi:10.1029/2005GL025288.

Umetsu, C., T. Lekprichakul, and U. Chakravorty (2006) Efficiency and Technical Change in the Philippine Rice Sec-
tor during the Post Green Revolution Era. Studies in Regional Science, 36(1): 161-178.

Umetsu, C., K. Palanisami, Z. Coskun, S. Donma, T. Nagano, Y. Fujihara, and K. Tanaka (2007) Water Scarcity and
Alternative Cropping Patterns in Lower Seyhan Irrigation Project: A Simulation Analysis. Journal of Rural Eco-
nomics: Special Issue 2007 (submitted).

Umetsu, C., S. Donma, T. Nagano, and Z. Coskun (2006) The Efficiency of WUA Management in the Lower Seyhan
Irrigation Project. Journal of Rural Economics: Special Issue 2005, 440-444.

Watanabe, T. (2006) Water Management of Paddy Fields as the Habitats of Migratory Birds, Proceedings of the 3rd
International Conference on Hydrology and Water Resources in Asia Pacific Region (CD-ROM).

Watanabe, T., and K. Hoshikawa (2006) Agriclutural water use in larger irrigation schemes in the YellowRiver Basin.
Arid Land Sudies 16(2): 97-101.

Watanabe, T., K. Hoshikawa, T. Kume, and T. Nagano (2006) Assessment of Climate Change Impacts on Irrigation
Management Using a Performance Assessment Model. Proceedings of International Congress for Irrigation and
Drainage (CD-ROM).

Xie, P., A. Yatagai, M. Chen, T. Hayasaka, Y. Fukushima, C. Liu, and Y. Song (2007) A Gauge-Based Analysis of Daily
Precipitation over East Asia. Journal of Hydrometeorology, 8: 607-627.

Yatagai, A. (2007) Interannual Variation of Summertime Precipitation over the Qilian Mountains in Northwest China.
Bulletin of Glaciological Research, 24: 1-11.

Yatagai, A., F. Kimura, A. Kitoh, and T. Watanabe (2006) Analyses of precipitation for assessing global warming im-
pacts on hydrological regime in Adana, Turkey. Proceeding of the International Symposium on Water and Land
Management for Sustainable Irrigated Agriculture (CD-ROM).

Yatagai, A., N. Yamazaki, and T. Kurino (2007) The products and validation of GAME reanalysis and JRA-25 Part 1:
Surface Fluxes. Hydrological Processes (in press).

Yatagai, A. and P. Xie (2006) Utilization of a rain-gauge-based daily precipitation dataset over Asia for validation of
precipitation derived from TRMM/PR and JRA-25. SPIE, 6404-53, doi:10.1117/12.723829.

Yatagai, A., P. Xie and P. Alpert (2007) Development of a daily grid precipitation data set: Toward evaluation of global
warming effects on water resources in the East Mediterranean. Advance in Geophysics (submitted).
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Reports, reviews and other articles

Arima, T., K. Fujinawa, and T. Watanabe (2006) Impacts of sea-level rise on subsurface environment in lower Seyhan
River basin. Proceeding of Spring Symposium of Japanese Association of Groundwater Hydrology (in Japanese)
14-19.

Ben-Asher, J., M. Silberbush, and J. Ephrath (2006) Uptake Rates of NO3 and K by Lettuce on Soilless culture: a
Mathematical Model and Experimental Results. International Symposium on Soilless Culture and Hydroponics
ISHS Acta Horticulturae, 697: 311-315.

Evrendilek, F., J. Ben-Asher, and M. Aydin (2006) Continuous measurement of diurnal photosynthesis, transpiration,
water use efficiency and light use efficiency of wheat leaves under Mediterranean field conditions, Turkey (sub-
mitted).

Evrendilek, F., S. Berberoglu, L. Celik, J. Ben-Asher, M. Aydin, M. Koc, S. Taskinsu-Meydan, C. Barutcular, S. Kilic,
and K. Dogan (2006) Quantifying carbon and nitrogen dynamics of ecosystems of Seyhan watershed in chang-
ing global climate and land uses. Final Report of the Project TOVAG (AFVRGG)-JPN-04 for Agriculture, For-
estry & Veterinary Research Grant Group (AFVRGG).

Fujihara, Y., K. Tanaka, T. Watanabe, and T. Kojiri (2006) Potential Impacts of Climate Change on the Hydrology and
Water Resources of the Seyhan River Basin. Proceedings of the International Symposium on Water and Land
Management for Sustainable Irrigated Agriculture (CD-ROM).

Fujihara, Y., K. Tanaka, T. Watanabe, and T. Kojiri (2006) Impacts of Global Warming on the Water Resources of the
Seyhan River Basin, Turkey. Applied Hydrology, 19: 107-116 (in Japanese).

Fujinawa, K. (2006) Projection and Evaluation Techniques for Groundwater (Theory), Journal of the Japanese Society

Jor Impact Assessment, 3—10 (in Japanese).

Hoshikawa, K., T. Kume, T. Nagano and T. Watanabe (2006) Estimation of Water Balance of Hetao Irrigation District
by Model Application, Proceedings of CREST-SWIM The International Symposium on Land and Water Manage-
ment in Arid Region.

Tizumi, T. (2007) Impact of global warming on production change of paddy rice and its economic assessment. Ph.D.
dissertation, Graduate School of Life and Environmental Sciences, University of Tsukuba, Tsukuba, 1-98.
Kagatsume, M. (2006) Food/Agricultural Situations and Environment: Trade Policy in Australia. Report of the Asia-
Pacific Area Food & Agricultural Situation Survey. Japan Association for International Collaboration of Agri-

culture and Forestry (JAICAF), 3-38.

Kagatsume, M. (2006) Rape Blossom Project as the Rural Resource Recycling and Regional Revitalization.

Kameyama, H., E. H. Cakmak, and Y. Lu (2006) Economic Evaluation of the Impact of EU Membership on Agricul-
ture of Turkey. Technical Bulletin of Faculty of Agriculture, Kagawa University, 59.

Kato, K. (2006) Effect of climate changes on the vegetation in a semi-arid area—Cukurova Plain, Turkey—. Tottori
University (in Japanese).

Kishibe,Y. (2007) Impacts of climate changes on the vegetation distribution in Seyhan River basin, Turkey. Tottori
University (in Japanese).

Kitoh, A. (2006) Climate projections by climate models. Energy and Resources, 27: 108—112 (in Japanese).

Maru, T. (2006) The Effect of Irrigation on the Adoption of Crop-Livestock Multiple-Farming and the Livestock Keep-
ing. The conference of The Association for Regional Agricultural and Forestry Economics, Japan.

Nagano, T. (2006) My vision though research visits abroad and the life in mountainous village in Japan. Journal of
JSIDRE, 74(10): 62-64.

Nagano, T. (2006) Patients, the hospital and death in Niger. Sabakushi Note, 4: 3—4.

Odemis, B., and F. Evrendilek (2006) Assessing water quality and quantity of national watersheds in Turkey (submit-
ted).

Sano, J., S. Tamai, M. Ando, and K. Kato (2006) Effects of Climate Change on the Species Composition and Vegeta-
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tion Productivity in Arid Areas: Species Composition and Distributional Patterns of Predominant Tree Species in
the Eastern Mediterranean Region of Turkey. Abstracts of the Second Scientific Congress of East Asian Federa-
tion of Ecological Societies, 499.

Shamir, S., N. Zeitouni, and M. Shechter (2006) Economic Valuation of Habitats: Application to the Mediterranean
Grove in Carmel National-Park. (working paper).

Tanaka, K., Y. Fujihara, T. Watanabe, T. Kojiri, and S. Ikebuchi (2006) The Impact of Climate Change on the Surface
Water Balance in Semi-arid Region. Proceedings of the 3rd conference of Asia Pacific Association of Hydrology
and Water Resources (APHW) (CD-ROM).

Tsujii, H. (2006) Agricultural Policy and Bargaining Strategy of Asean Countries. Special Issue: WTO and Agricultural
Strategies for East Asia, Agriculture and Economy, 72(1): 26-27 (in Japanese).

Tsujii, H. (2007) The Roles and Contributions of the Researchers in the Field of Regional Agricultural and Forestry
Economics: From the View Point of Social Contribution. The Presidential Address at the Annual Congress of As-
sociation for Regional Agricultural and Forestry Economics, Journal of Rural Problems, 42(4) (in Japanese).

Watanabe T. (2006) Water Management of Paddy Fields for Conserving Wildlife Habitats, Proceedings of 5th Inter-
national Conference on Management of Paddy and Water Environment for Sustainable Rice Production (1l).

Watanabe T., K. Hoshikawa and T. Kume (2006) Water Use and Water Balance of Large Irrigation Schemes in the Yel-
low River Basin, Proceedings of CREST-SWIM The International Symposium on Land and Water Management
in Arid Region.

Watanabe, T., K. Hoshikawa, T. Kume, and T. Nagano (2006) Development of a model for assessing irrigation man-
agement performance and climate change impacts on irrigation scheme. Proceedings of 3rd Asian Regional
Conference of ICID (accepted).

Watanabe, T., T. Nagano, and R. Kanber (2006) Innovated cross-disciplinary approach to impact assessment of climate
change on agricultural production system in arid areas. Proceedings of the International Symposium on Water
and Land Management for Sustainable Irrigated Agriculture (CD-ROM).

Yatagai, A., P. Xie, and A. Kitoh (2006) Validation by a new gauge-based daily grid precipitation dataset of daily
precipitation climatology over monsoon Asia simulated by MRI/JMA 20-km-mesh AGCM. Proceedings for the
12th conference of mountain meteorology, American Meteorological Society.

Magazines, newspaper and other media reports

June 3, 2006 Watanabe T. ‘Against the Global Warming with “Mitameshi” and “Projection” °. Mainichi Shin-
bun.

December 19, 2006 Yatagai, A. “Focus on Precipitation Data” Mainichi Shinbun.

December 25, 2006  Tsujii, H. “Creating Liveliness of the Aged: Pursuing Phantasmal Yuwaku Turnip” Hidden Veg-
etables, Hokkoku Shinbun.

|Symposium and workshop presentations

April 11, 2006 Tsujii, H. Hiroshima prefecture symposium “Evaluating the Future of Food and Agriculture”
Hiroshima.

November 25,2006 Yatagai, A. Climate Colloquium “On the APHRODITE project” Japan University.

December 3,2006  Tsujii, H. Panel discussion “Oasis of Urban Area: What to Do about Suburban Agriculture?”
Osaka.

December 3,2006  Watanabe, T. “Rprojection of Future Climate and Impact of Climate Changes on Agriculture
CASA (Citizens’ Alliance for Saving the Atmosphere and the Earth) Symposium on “Global
Warming and Issues on Agriculture and Food” (Business Innovation Center Osaka, Osaka City,
Osaka Prefecture).
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December 19, 2006

January 17, 2007

January 26, 2007

February 3, 2007

February 8, 2007

March 30, 2007

Oral presentations

Watanabe, T. “Irrigation Management and Basin Environment in the Yellow River Basin”. Spe-
cial Lecture of the Department of Regional Environment, College of Agriculture, Kyoto Univer-
sity (Kyoto University, Kyoto City, Kyoto Prefecture).

Nagano, T. “Can we predict effects of global warming at regional scale?”” Research Frontier
seminar, Faculty of Agriculture, Tottori University.

Watanabe, T. “Water Use of Agriculture and Environmental Problem in the World”. Hanshin
Senior College of Hyogo Prefecture (Center for Medium-sized and Small Companies of
Amagasaki (Amagasaki City, Hyogo Prefecture).

Watanabe, T. “Impacts of Global Warming on Turkish Agriculture—Introduction t0 RIHN Re-
search Project”. 84th Topcapi Saloon of The Japan-Turkey Culture Society (Kyodai Kaikan,
Kyoto City, Kyoto Prefecture).

Watanabe, T. “Perspetives of Knowledge on Water and Land for Global Environment*, 4th Re-
search Meeting of Research Group of Land and Water Culture, JSIDRE (Toranomon Pastoral,
Minato-ku, Tokyo).

Yatagai, A. “Evaluation of climate variation on water resources of the arid areas—development
of a daily grid precipitation dataset”. Japan Meteorological Agency.

March 18, 2006

April 4-8, 2006

April 4-8, 2006

April 4-8, 2006

April 4-8, 2006

April 4-8, 2006

April 8, 2006

April 23-24, 2006

“Water Use Reform and Environment Resource Conservation in Australia” Kagatsume, M.
Regional Conference of Association of Australian Studies, Ohtemon University.

“Potential Impacts of Climate Change on the Hydrology and Water Resources of the Seyhan
River Basin” Fujihara, Y., K. Tanaka, T. Watanabe, and T. Kojiri. The International Symposium
on Water and Land Management for Sustainable Irrigated Agriculture, Cukurova University,
Adana, Turkey.

“Integrated approach for assessment of an irrigation system in Lower Seyhan Plain, Turkey”
Nagano, T., Donma, S., Hoshikawa, K. Kume, T., Umetsu, C., Akga, E., Onder, S, Berberoglu,
S., Ozekici, B., Watanabe, T., Kapur, S. and Kanber, R. International Symposium on Water and
Land Management for Sustainable Irrigated Agriculture, Cukurova University, Adana, Turkey.
“The Examination of Water Pricing System at the Some Groundwater Irrigation Cooperatives
under Amik Plain in Turkey” Onder, S. and D. Onder. International Symposium on Water and
Land Management for Sustainable Irrigated Agriculture, Adana, Turkey.

“Water Scarcity and Alternative Cropping Patterns in Lower Seyhan Irrigation Project: A Sim-
ulation Analysis” Umetsu, C., K. Palanisami, Z. Cokun, S. Donma, T. Nagano, Y. Fujihara,
and K. Tanaka. The International Symposium on WATER AND LAND MANAGEMENT FOR
SUSTAINABLE IRRIGATED AGRICULTURE, Cukurova University, Adana-Turkey.
“Global warming impacts on hydrological regime in Adana, Turky” Yatagai, A. The Internation-
al Symposium on Water and Land Management for Sustainable Irrigated Agriculture, Cukurova
University, Adana, Turkey.

“Development of a model for assessirig the performance of irrigation management systems and
evaluation of impact of climate changes on the Lower Seyhan Irrigation Project” Hoshikawa,
K., Nagano, T., Kume, T., Watanabe, T. International Symposium on Water and Land Manage-
ment for Sustainable Irrigated Agriculture, Cukurova University, Adana, Turkey.

“Economic Growth, Constraints of Natural Resources and Its Beyond-Focus on Fresh Water
Resources, Food Production and Natural Environment” Tsujii, H. The 22nd Asian Parliamen-
tarians Meetings on Population and Development Programme, Population in the Globalizing
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May 3-7, 2006

July 3-7, 2006

July 3-7, 2006

August 8, 2006

August 8, 2006

August 8-10, 2006

August 9, 2006

August 10, 2006

August 10, 2006

Research Projects

Society—Focusing Asia and the Pacific, New Delhi, India.

“Water Saving Opportunities for Sustainment of Irrigated Agriculture: Field Irrigation in Tur-
key” Kanber, R. International Water Saving in Mediterranean Agriculture (WASAMED) The-
matic Network, Workshop on Harmonization and Integration of Water Saving Options, Malta.
“Economic Impacts of Climate Change on Israeli Agriculture” David, H., M. Shechter, and P.
Berliner David. The Third World Congress of Environmental & Resource Economists, Kyoto,
Japan.

“Economic Analysis of Climate Change Impacts on Agricultural Profitability and Land-Use:
The Case of Israel” Kan, 1., M. Rapaport-Rom, and M. Shechter. The Third World Congress of
Environmental & Resource Economists, Kyoto, Japan.,

“Long-term Changes of Shallow Groundwater Level and Salinity in the Lower Seyhan Plain,
Turkey” Donma,S. Nagano, T., Hoshikawa, K, KUME, T. and WATANABE, T. Annual meeting
of The Japanese Society of Irrigation, Drainage and Reclamation Engineering, Utsunomiya,
Japan.

“Issues and Future Perspectives of Interdisciplinary Study” Kume, T. Annual meeting of The
Japanese Society of Irrigation, Drainage and Reclamation Engineering, Utsunomiya, Japan.
“Impacts of climate change on the water resources of the Seyhan River Basin and adaptation”
Fujihara, Y., K. Tanaka, T. Kojiri, T. Watanabe. The Japanese Society of Irrigation, Drainage and
Reclamation Engineering Annual Meeting, Utsunomiya University, Ustunomiya.

“For those who are interested in Global Environment Study” Nagano, T. Annual meeting of The
Japanese Society of Irrigation, Drainage and Reclamation Engineering, Utsunomiya, Japan.
“Regional Salinity Assessment Based on Relationship Between Land Use and Salinity” Kume
T., Nagano T., Hoshikawa K., Ak¢a E., Donnma S., Kapur S., Berbeloglu S., Watanabe T. An-
nual meeting of The Japanese Society of Irrigation, Drainage and Reclamation Engineering,
Utsunomiya, Japan.

“Impact assessment of global warming on Lower Seyhan Irrigation Project, Turkey” Hoshikawa,
K., Nagano, T., Kume, T., Watanabe, T. The Japanese Society of Irrigation, Drainage and Recla-
mation Engineering Annual Meeting, Utsunomiya University, Utsunomiya Tochigi Prefecture.

August 28-September 1,2006 “Validation by a New Gauge-based Daily Grid Precipitation Dataset of Daily Precipi-

August 31, 2006

September 26, 2006

Qctober 67, 2006

October 17, 2006

October 17-20, 2006

tation Climatology over Monsoon Asia Simulated by MRI/JMA 20-km-mesh AGCM” Yatagai,
A., P. Xie and A. Kitoh. 12th Conference on Mountain Meteorology, AMS (American Meteoro-
logical Society), Santa Fe, NM.
“Development of distributed water balance model with irrigation management information”
Hoshikawa, K., Nagano, T., Watanabe, T. The Japan Society of Hydrology and Water Resources
Annual Meeting 2006, Okayama University, Okayama, Okayama Prefecture.
“Estimation of Water Balance of Hetao Irrigation District by Model Application” Hoshikawa,
K., Kume, T., Nagano, T., Watanabe, T. The International Symposium on Land and Water Man-
agement in Arid Regions, Inner-Mongolia Agricultural University, Hohhot, Inner-Mongolia
Province, China.
“Evaluation of Lower Seyhan Irrigation Project” Ozekici, B., Donma, S., Onder, S. and Nagano,
T. International Conference on Renewable Energies and Water Technologies, Almeria, Spain.
“Evaluation of climate change impacts on the Lower Seyhan Irrigation Project, Turkey”
Hoshikawa, K., Nagano, T., Kume, T., Watanabe, T. The 3rd conference of Asia Pacific Asso-
ciation of Hydrology and Water Resources (APHW), Bangkok, Thailand.

“Development of the dail grid precipitation dataset: Towards evaluation of the global warming
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effects on water resources over the East Mediterranean”. Yatagai, A., P. Xie and P. Alpert. EGU
(European Geophysical Union) 8th Plinius conference, Dead Sea, Israel.

October 18, 2006 “Macroscopic Handling of a large irrigation district by the Irrigation Management Performance
Assessment Model” Nagano, T., Hoshikawa, K., Donma, S., Kume, T. and Watanabe, T. Third
APHW Conference on “Wise Water Resources Management Towards Sustainable Growth and
Poverty Reduction” Bangkok.

October 25-27, 2006 “Pseudo global warming experiments in Japan using regional climate model and rice yield
changes” lizumi, T., Y. Hayashi, and F. Kimura. 2006 Meteorological Society of Japan Fall
Meeting, Nagoya, Japan.

October 25-27, 2006 “Impact of global warming on precipitation in Turkey: Downscaling of MRI-CGCM2 using
regional climate model” Kimura, F., and A. Kitoh. 2006 Meteorological Society of Japan Fall
Meeting, Nagoya, Japan.

October 25-27, 2006 “Impact of global warming on snow water eqivalent in Turkey” Kimura, F. and A Kitoh. 2006
Meteorological Society of Japan Fall Meeting, Nagoya, Japan.

November 7-11, 2006 “Conflicts on the Sustainable Management of Coastal and Marine Areas Around Iskenderun
Bay” Izcankurtaran, Y., K.T. Yilmaz. VI. National Congress on Coastal and Marin Areas of
Turkey, Mugla University, Mugla.

November 7-11, 2006 “Evaluation of the Draft of Biodiversity and Nature Conservation Law” Yal¢mn, K., K.T.
Yilmaz. VI. National Congress on Coastal and Marin Areas of Turkey, Mugla University,
Mugla.

November 9-12,2006 “Irrigation and drainage canal properties as important indices for assessing adaptive capacity
of large irrigation districts towards climate change and social change” Nagano, T., Hoshikawa,
K., Donma, S., Kume, T. and Watanabe, T. An Earth System Science Partnership Global Envi-
ronmental Change Open Science Conference, Beijing, China.

November 14,2006 “Utilization of a rain-gauge-based daily precipitation dataset over Asia for validation of precipi-
tation derived from TRMM/PR and JRA-25” Yatagai, A., P. Xie. SPIE (Society of Photo-Optical
Instrumentation Engineering), Goa, India.

November 16-17, 2006 “Impacts of Global Warming on the Water Resources of the Seyhan River Basin, Turkey”
Fujihara, Y., K. Tanaka, T. Watanabe, T. Kojiri. Symposium on Hydrology and Water Environ-
ment, Shimane University, Matsue.

November 26-December 5, 2006 “Agriculture and Rural Future in Asia: Roundup comment” Tsujii, H. JASS’06:
JSPS Asian Science Seminar on Development Strategy for Sustainable Food System, Organized
by Nihon University College of Bioresource Science (NUBS) and Japan Society for the Promo-
tion of Science, Fujisawa, Japan.

December 5,2006  Watanabe T. and others “Assessment of Climate Change Impacts on Irrigated Agriculture Using
IMAPAM?*, Annual Meeting of Joint Research of Arid Land Research Center of Tottori Univer-
sity (Arid Land Research Center of Tottori University, Tottori Prefecture, Japan).

February 7-10, 2007 “Climate Change and Alternative Cropping Patterns in Lower Seyhan Irrigation Project: A
Simulation Analysis” Umetsu, C., K. Palanisami, Z. Coskun, S. Donma, T. Nagano, Y. Fujihara,
and K. Tanaka. The 3rd International Groundwater Confrence (IGC2007), Water, Environment
and Agriculture: Present Problems and Future Challenges, Tamilnadu Agricultural University,
Coimbatore, India.

February 14,2007  “Assessing adaptive capacity of large irrigation districts towards climate change and social
change with Irrigation Management Performance Assessment Model” Nagano, T., K. Hoshikawa,
S. Donma, T. Kume, S. Onder, B. Ozekici, R. Kanber, T. Watanabe. International Conference,
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Water Saving in Mediterranean Agriculture & Future Research Needs, Valenzano, Italy.

February 19-24, 2007 “Data inventory and monitoring in the coastal dunes of Kazanli/Tiirkiye, A case study for

conservation planning” Yilmaz, K. T., S. Berberoglu, H. Cakan, H. Alphan, Y. izcankurtaran.
International Conference on Environment: Survival and Sustainability, Near East University,
Nicosia, Northern Cyprus.

March 6-8, 2007 “Uncertainties in Global Warming Impacts on Water Resources” Fujihara, Y., T. Kojiri. Annual

Meeting of Hydraulic Engineering, Hosei University, Koganei.

March 22-24, 2007 “Assessing the Impact of Climate Change on the Water Resources of the Seyhan River Basin,

Turkey” Fujihara, Y., K. Tanaka, T. Watanabe, and T. Kojiri. International Congress on River
Basin Management, Gloria Golf Resort Hotel, Antalya, Turkey.

March 28, 2007 “Climate Change and Alternative Cropping Patterns in Lower Seyhan Irrigation Project: A Sim-

ulation Analysis with MRI-GCM and CCSR-GCM” Umetsu, C., K. Palanisami, Z. Coskun, S.
Donma, T. Nagano, Y. Fujihara, and K. Tanaka. The TEA (Theoretical Economics and Agricul-
ture) Spring Meeting, Okinawa International University.

March 29-30, 2007 “Climate Change and Alternative Cropping Patterns in Lower Seyhan Irrigation Project: A Sim-

ulation Analysis” Umetsu, C., K. Palanisami, Z. Coskun, S. Donma, T. Nagano, Y. Fujihara, and
K. Tanaka. The Agricultural Economics Society of Japan Annual Meeting, Okinawa Interna-
tional University.

August 10, 2007 “Water Management of Paddy Fields for Conserving Wildlife Habitats” Watanabe, T. 5th In-

ternational Conference on Management of Paddy and Water Environment for Sustainable Rice
Production (II), Utsunomiya, Japan.

September 14,2007 “Assessment of Climate Change Impacts on Irrigation Management Using a Performance

Assessment Model” Watanabe, T. 3rd Asian Regional Conference of ICID, Kuala Lumpur,
Malaysia.

|Main research meetings

Main activities of the project can be summarized as below. ’

1) International Workshop

a.

International Symposium on Water and Land Management for Sustainable Irrigated Agriculture, April 4-8, 2006.
Cukurova University, Adana, Turkey

Participants about 250 (Japanese: 10, Turkish: 200, other countries: 40)

Impact of Climate Change on Agricultural Production System in Arid Areas (ICCAP) “Kyoto Workshop” Novem-
ber 2, 2006. RIHN, Kyoto

Participants: 37 (Japanese: 30, Turkish: 7)

Research paper presentation: 14.

RIHN Ist International Symposium—Satellite Symposium “Sali-grapy” RIHN, November 11-12, 2006. Kyoto
Participants: 50

Research paper presentation: 10

Impact of Climate Change on Agricultural Production System in Arid Areas (ICCAP) “Kyoto Symposium”, Janu-
ary 30-31, 2007. RIHN, Kyoto

Participants: 40 (Japanese: 30, Turkish: 9, other countries: 1)

Research paper presentation: 23.

Impact of Climate Change on Agricultural Production System in Arid Areas (ICCAP) “Adana Symposium” Febru-
ary 12-13, 2007. Cukurova University, Adana, Turkey

Participants: 55 (Japanese: 12, Turkish: 40, other countries: 3)
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Research paper presentation: 27
2).Project Research Meeting
Six times; May, June, July, September, November, 2006, and March 2007
3) Sub-Group Research Meeting

Many (properly)

Table 1 Project Member: Project Leader and Collaborators

[Japan]

Project Leader
WATANABE, Tsugihiro**
Adviser
MATSUBARA, Masatake
Project Member

ABE, Ayako

ADACHI, Fumihiko
ANDO, Makoto

AODA, Tadao

ASAMI, Atsuyuki
ASANUMA, Jun
FUJIHARA, Yoichi
FUJINAWA, Katsuyuki*
FURUKAWA, Masanao
HARAGUCHI, Tomokazu
HIRATA, Masahiro
HOSHIKAWA, Keisuke
HOSHIYAMA, Sachiko
I1ZUMLI, Toshichika
KAGATSUME, Masaru
KAMEYAMA, Hiroshi
KATO, Keisuke
KIMURA, Fujio*
KITOH, Akio
KOBATA, Tohru*
KOIJIRI, Toshiharu*
KORIYAMA, Masumi
KUME, Takashi
KUSADOKORO, Motoi
MARU, Takeshi
NAGANO, Takanori*
NAKAGAWA, Hiroshi
NAKANO, Yoshisuke
ODANI, Hiromichi
SANDA, Akinori
SANO, Junji

SUMI, Akimasa

Research Institute for Humanity and Nature
Osaka University of Foreign Studies

Center for Climate System Research, University of Tokyo

Faculty of Life and Environmental Science, Shimane University

Field Science Education and Research Center, Kyoto University

Faculty of Agriculture, Niigata University

Graduate School of Agriculture, Kyoto University

Terrestrial Environment Research Center, University of Tsukuba

Research Institute for Humanity and Nature

Faculty of Engineering, Shinshu University

Graduate School of Science and Technology, Shinshu University

Faculty of Agriculture, Saga University

School of Agriculture, Obihiro University of Agriculture and Veterinary Medicine
Research Institute for Humanity and Nature

Kinjo-Gakuin University

Graduate School of Life and Environmental Sciences, University of Tsukuba
Graduate School of Agriculture, Kyoto University

Faculty of Agriculture, Kagawa University

Graduate School of Agricultural Studies, Tottori University

Graduate School of Life and Environmental Sciences, University of Tsukuba
Meteorological Research Institute, Japan Meteorological Agency

Faculty of Life and Environmental Science, Shimane University

Disaster Prevention Research Institute, Kyoto University

Faculty of Agriculture, Saga University

Research Institute for Humanity and Nature

Graduate School of Agriculture, Kyoto University

Graduate School of Agriculture, Kyoto University

Research Institute for Humanity and Nature

Faculty of Bioresources and Environmental Sciences, Ishikawa Prefectural University

Faculty of Agriculture, Kyushu University

School of Environmental Science, University of Shiga Prefecture
Graduate School of Agriculture, Kyoto University

Faculty of Agriculture, Tottori University

Center for Climate System Research, University of Tokyo
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TAKEUCH]I, Shinichi
TAMALI, Shigenobu*
TANAKA, Kenji
TANIGUCHI, Makoto
TSUIJIL, Hiroshi*
UMETSU, Chieko*
YANO, Tomohisa*
YATAGALI, Akiyo*

[Turkey]

Project Coordinator
KANBER, Riza **
Adviser
KILINCER, Neset
Project Member
AKCA, Erhan
AKTOKLU, Ekrem
AKYATAN, Adil
ALPHAN, Hakan
ALTAN, Tiirker *
ARTAR, Mustafa
ATIK, Meryem
ATMACA, Mustafa
ATTILA, Ozlem
AYDI, Mehmet *

BARUTCULAR, Celalettin

BERBEROGLU, Sitha
BUYUKASIK, Yelda
CELIK, Ismail
CELIKTAS, Nafiz
CINCINOGLU, Aylin
COSKUN, Ziya
DARCAN, Nazan
DOGAN, Kemal
DONMA, Sevgi
DOYGUN, Hakan
EKMEKCI, Mehmet *
ERKAN, Onur
EVRENDILEK, Fatih *
GENCEL, Burgin
GUL, Aykut

GULLU, Giilen
GULTEKIN, Ufuk
GUNEY, Inanc
GUNEY, Okan

Research Projects

Faculty of Engineering, Kyushu Kyouritsu University

Arid Land Research Center, Tottori University

Disaster Prevention Research Institute, Kyoto University

Research Institute for Humanity and Nature _

Faculty of Bioresources and Environmental Sciences, Ishikawa Prefectural University
Research Institute for Humanity and Nature

Professor Emeritus, Tottori University

Research Institute for Humanity and Nature

Faculty of Agriculture, Cukurova University
The Scientific and Technological Research Council of Turkey

Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Mustafa Kemal University
DSI. VI. Regional Directorate

Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Akdeniz University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Engineering, Hacettepe University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University

DSI. VI. Regional Directorate

Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University

DSI. VI. Regional Directorate

Faculty of Agriculture, Cukurova University
Faculty of Engineering, Hacettepe University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University
Faculty of Engineering, Hacettepe University
Faculty of Agriculture, Cukurova University
Yumurtalik Vocational School, Cukurova University
Faculty of Agriculture, Cukurova University
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GUZELMANSUR, Aysel

IRVEM, Ahmet
ISIK, Hilal

1ZCAN, Yiiksel
KAPLAN, Kayhan
KAPUR, Burgak
KAPUR, Selim
KILIC, Seref

KOC, Miijde
OGUZ, Cennet
ONDER, Sermet
OZEKICI, Billent *
PELEN, Nurettin
SAYDAM, Cemal *
TAPKI, ibrahim
TASDAN, Kemalettin
TEZCAN, Levent
TOPALOGLU, Fatih
UNLU, Mustafa
YASAR, Baran
YILMAZ, Dilek
YILMAZ, Tuluhan

[Other Countries]
Project Member
ALPERT, Pinhas
BEN-ASHER, Jiftah

SHECHTER, Mordechai

Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Selcuk University

Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University

DSI. General Directorate

Faculty of Engineering, Hacettepe University
Faculty of Agriculture, Mustafa Kemal University
Faculty of Agriculture, Cukurova University
Faculty of Engineering, Hacettepe University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University
Faculty of Agriculture, Cukurova University

DSI. VI. Regional Directorate

Faculty of Agriculture, Cukurova University

Department of Geophysics and Planetary Science, Tel-Aviv University, Israel
The Wyler Dept. of Dryland Agriculture, Ben-Gurion Univ. of Negev, Israel
Natural Resources & Environmental Research Center, Univ. of Haifa, Israel

SIMONOVIC, Slobodan P.  Dept. of Civil and Environmental Engineering, Univ. of Western Ontario, Canada

(in alphabetical order of family name)

(**: Project leader and coordinator, *: Core-members)



35

Research Projects

Research axis: Human Activity Impact Assessment

Project number: 2-1FR

Project name: Emissions of Greenhouse Gases and Aerosols, and Human Activities in
Eastern Asia

Project leader: HAYASAKA, Tadahiro (RIHN)

Core members: IWAMI, Toru (Univ. of Tokyo)

KAWAMOTO, Kazuaki (RIHN)

SAEKI, Tazu (RIHN)

NAKAZAWA, Takakiyo (Tohoku Univ.)

NAKAJIMA, Teruyuki (Univ. of Tokyo)

HAYASHIDA, Sachiko (Nara Women'’s Univ.)

SHI, Guangyu (Institute of Atmospheric Physics, CAS, China)

Key words: macro-economy, fossil fuel, land use, greenhouse gas, aerosol, East Asia

1. Background and Objectives

Most of human activities have been based essentially on the individual climate, culture, and social economic
system, but recently they are being changed drastically by the influences of the globalization and developing market of
econorny and global-scale climate change. The human activities affected by the various global phenomena give rise to
various environmental issues and emissions of greenhouse gases and aerosols, which again bring about many problems
in large area or over the world. In this research project, the atmospheric constituent is studied, taking account of global
warming issues. Therefore, it is not a mere local air pollution study, but the study on the relationship between human
activities and climate change through emissions of greenhouse gases and aerosols.

The recent growth of economy in East Asian region is being watched with keen interest. The relationship be-
tween 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 satellite data, and ground-
based observation around Japan and China.

The objectives of the present research project are to investigate
1) the relationship between changes in economy, industry, social system under the globalization and changes in an-

thropogenic emissions of greenhouse gases and aerosols, and
2) influences of these greenhouse gases and aerosols emitted in Asian region on the global-scale atmospheric environ-
ment and climate change.

2. Strategy
While most of studies similar to this research project are mainly carried out by atmospheric scientists, viewpoints
from human activities are emphasized in this study.
1) Socioeconomic analyses on the anthropogenic emissions are carried out. Changes in land use, consumption, qual-
ity, and transport process of energy for the past 20 years in Asia are analyzed.
2) Regional emissions of greenhouse gases and aerosols due to human activities are estimated through the analysis of
observed data with atmospheric transport model.
3) The effects of greenhouse gases and aerosols emitted by human activities in Asia are evaluated synthetically.
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3. Relation with the Research Program

In the past few decades, socioeconomic situations in Eastern Asia have been changing largely. It is consistent
with the purpose of research axis 2 to study the relationship between those changes and emissions of greenhouse gases
and aerosols, which are major anthropogenic factors in recent climate changes.

4. Outcomes in 2006

Economic development by industrialization in the East Asian countries has increased the energy consumption,
the emissions of greenhouse gases, and aerosols. The amount of SO, emission has not increased by the expectation.
The emission density of CO; is almost a level-off according to the rise of the energy efficiency or it decreases. This
desirable tendency has been promoted by the direct investment, the technology transfer through the development aid,
and the rise in environmental consideration in the “Late-started” countries. However, the amount of the CO; emission
will keep increasing any more when the economic growth rate is too large even if the energy efficiency is improved.
The increase in CO; emission depends on a competition between the economic growth rate and the decrease rate in the
emission density if the east Asian nations, especially China continue the economic growth through industrialization in
the future. Nevertheless, it is remarkable enough that the decreasing tendency of the emission density has continued
except part of nations under the present situation. The importance of the technology transfer will grow more and more
in the future.

The amounts of energy consumption and emissions of material (SO2, NOx, CO, BC, OC, NMVOC, NH;, CHs,
N0, COz) were estimated in Asian region for 1980-2003. The energy consumption in an Asian region increased
double during about 20 years (1980-2000), and the emissions of aerosols and gases in the atmosphere increased by 1.2
(BC)-2.3 (NOx) times accordingly. Especially, the increasing tendency in China is.remarkable, and the increase of the
NOx emission for 20 years.was triples. It is thought that the increase in the emissions.to the atmosphere has brought
a big influence on an atmospheric environment in the Asian region.

It was suggested from the model analysis of long-term CO; observation over Japan that the CO, concentration in
the atmospheric layer of 2-4 km above the planetary boundary layer over Japan is much influenced by the emission
from China. This result is not consistent with the energy consumption data reported by Chinese government for the
period after middle of 1990°s. Moreover, the observations of CO, and CH, were carried out at 7 locations in China, and
it was shown that the annual average of CO; concentration was several ppm higher than that in Japan, and the seasonal
amplitude was also larger than Japan. The seasonal variation of CO; was estimated to be influenced by the Cy plant
from the analysis of carbon isotope of CO,. It is thought that this result is related to the land use change according to
the man activity.

The observations of aerosols were carried out at Fukuejima, Amami-Ohshima, and Okinawa. The results have
shown black carbon (BC) abundant composition and strong light absorption property. Especially, the aerosols ob-
served at Fukuejima consist of much organic compounds. It seems that the aerosols of the biomass bumning origin are
transported from the continent, and are related also to coal and the biomass fuel in China. Aerosol concentration had
increased over China for the period around 1960-1990, but leveled off since then. On the other hand, the total cloud
amount decreases while the cloud droplet size of low clouds became smaller by the indirect effect of aerosol. The
temperature increased after 1960 though the surface shortwave irradiance is in a long-term decreasing tendency. The
change in the amount of evaporation, which is important for the surface energy budget, might be important because
precipitation has been decreasing in northern part of China.

5. Publication list in 2006

ARAOQ, K., M. NISHIKAWA, S. HATAKEYAMA, A. TAKAMI, S. MATSUYAMA, T. HAYASAKA

2006 Atmospheric Turbid Conditions due to Fine Particles in Recent Years at Nagasaki, Japan. J. Environmental
Studies, Nagasaki University, 9, 23-30.
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HAYASAKA, T., K. AOK], A. SHIMIZU, N. SUGIMOTO, I. MATSUI, S. SATAKE, AND Y. MURAII

2006 Vertical distribution and optical properties of aerosols observed over Japan in spring 2005, Proceedings of the
23rd International Laser radar Conference, 24-28 July, 2006, Nara, Japan, 639-642.

HAYASAKA, T., K. KAWAMOTO, J.-Q. XU AND G.-Y. SHI

2006 Long-term trend of surface shortwave radiation over China. /RS2004: Current Problems in Atmospheric Radia-
tion (Edited by H. Fischer and B.-J. Sohn), A. Deepak Publishing, 395-398.

KAWAMOTO, K., T. HAYASAKA AND [. UNO

2006 Correspondence of the low cloud microphysics to the aerosol amount over China. JRS2004: Current Problems
in Atmospheric Radiation (Edited by H. Fischer and B.-J. Sohn), A. Deepak Publishing, 443—445.

KAWAMOTO, K., T. HAYASAKA, 1. UNO, AND T. OHARA '

2006 A correlative study on the relationship between modeled anthropogenic aerosol concentration and satellite-
observed cloud properties over East Asia. J. Geophys. Res. 111, D19201, doi:10.1029/2005JD006919.

KUJI, M., S. HAYASHIDA, M. SHIOBARA, M. YABUKI, K. HARA, H. KOBAYASHI, T. HAYASAKA, S.

SATAKE

2006 Characteristics of sulfate haze over East Asia retrieved with satellite and ground-based remote sensing data.
Proceedings of SPIE 6408, 64080R.

MATSUOKA, M., T. HAYASAKA, Y. FUKUSHIMA, AND Y. HONDA

2007 Land Cover in East Asia Classified using Terra MODIS and DMSP OLS Products”. International Journal of
Remote Sensing, 28, 221-248, doi:10.1080/01431160600675911.

SUZUKI, R., J. XU, and K. MOTOYA

2006 Global Analyses of satellite-derived vegetation index related to climatological wetness and warmth, Interna-
tional Journal of Climatology, 26, 425-438.
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i Full Research
Research axis: Spatial Scale

Project number: 3-1FR

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

Project leader: YACHI, Shigeo (RIHN)

URL: http://www.chikyu.ac.jp/rihn/pro/e2004_3-1.html

Key words: watershed management, hierarchy, governance, interdisciplinary partnership
(teamwork), environmental diagnosis, adaptive management, communication,
hierarchical watershed management, Lake Biwa-Yodo River watershed, agri-
cultural turbid water problem, global environmentology (new synthesis of global
environmental studies)

MProject Members and the Collaborative Researchers
(1) Material Cycling WG
(OTAYASU, Ichiro (Center for Ecological Research (CER), Kyoto University, Associate Professor, Chief of the mate-
rial cycling WG)
(ONAKANO, Takanori (RIHN, Professor, diagnosis indicators)
IGETA, Akitake (RIHN, Researcher, diagnosis indicators)
UEDA, Takaaki (former CER member, sampling)
OKAJIMA, Toshiya (Faculty of Culture and Education, Saga University, Associate Professor, water quality analy-
sis)
SHIMIZU, Isamu (CER, Professor, diagnosis indicators)
SUGIMOTO, Takashige (Institute of Oceanic Research and Development, Tokai University, Professor, RIHN visit-
ing Professor, Yodo River adviser)
NAKAMURA, Masahisa (Research Centre for Sustainability and Environment, Shiga University, Professor, non-
point source adviser)
NAKAMOTO, Nobutada (Faculty of Textile Science and Technology, Shinshu University, Professor, water quality
adviser)
NARITA, Tetsuya (former CER member, ecosystem research)
HYODO, Fujio (RIHN, Researcher, diagnosis indicators)
HOSONO, Takahiro (RIHN, JSPS Research Fellow, diagnosis indicators)
MATSUI, Kiyoshi (Nara University of Education, Professor, diagnosis indicators)
YAMADA, Yoshihiro (Faculty of Agriculture, Kagawa University, Associate Professor, agricultural drainage diag-
nosis)
WADA, Eitaro (Frontier Research Center for Global Change, Program Director, watershed diagnosis indicator)

(2) Ecosystem WG
(OYACHLI, Shigeo (RIHN, Associate Professor, chief of the ecosystem WQG)
ISHII, Reiichiro (Frontier Research Center for Global Change, Researcher, ecosystem modeling and field research)
IWATA, Tomoya (Yamanashi University, Assistant Professor, watershed ecosystem adviser)
USHIMARU, Atsushi (Faculty of Human Development, Kobe University, Associate Professor, ecological research
adviser)
OKUDA, Noboru (CER, Associate Professor, ecosystem adviser)
KATO, Motomi (Center for Marine Environmental Studies, Ehime University, COE Researcher, ecosystem
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modeling)

KANAO, Shigefumi (Faculty of Environmental Science, University of Shiga Prefecture, Student, ecological
research)

KAWABATA, Zenichiro (RIHN, Professor, ecosystem research adviser)

KOHMATSU, Yukihiro (RIHN, Assistant Professor, ecological research)

TAYASU, Ichiro (CER, Associate Professor, facilitator of the material cycling WG and ecosystem WG)

NAKAJIMA, Hisao (College of Science and Engineering, Ritsumeikan University, Professor, ecosystem model-
ing)

NAGATA, Toshi (CER, Professor, adviser on aquatic ecosystem)

FUIJITA, Noboru (CER, Assistant Professor, human activity and biodiversity relationship)'

MARUYAMA, Atsushi (Faculty of Science and Technology, Ryukoku University, Assistant Professor, ecological
research)

MITSUHASHI, Hiromune (Museum of Nature and Human Activities, Hyogo, Research Fellow, adviser on GIS-
based regional ecosystem conservation methodology)

YAMAMURA, Norio (CER, Professor, ecosystem modeling & database)

(3) Social & Cultural System WG
OWAKITA, Ken-ichi (Faculty of Sociology, Ryukoku University, Professor, chief of the social and cultural system
WG)
(OTANAKA, Takuya (RIHN, Researcher, social research)
IMADA, Miho (National Institute for Environmental Studies, Assistant, social research)
OHNO, Tomohiko (Graduate School of Global Environmental Studies, Kyoto University, Part time Assistant, social
research)
KAKIZAWA, Hiroaki (Faculty of Agriculture, Hokkaido University, Professor, adviser on watershed management
issue)
KASHIO, Tamaki (RIHN, Researcher, agricultural policy)
KATO, Junzo (Faculty of Human Sciences, Osaka International University, Lecturer, adviser on social
psychology)
SAKAGAMI, Masaji (Faculty of Social and Information Sciences, Nihon Fukushi University, Lecturer, environ-
mental economics)
TAMURA, Norie (AMITA Institute for Sustainable Economies, Analyst, social research)
NONAMI, Hiroshi (School of Sociology, Kwansei Gakuin University, Associate Professor, social psychology
research)
HIROSE, Yukio (Graduate School of Environmental Studies, Nagoya University, Professor, adviser on social
psychology)
MITSUMATA, Gaku (School of Economics, University of Hyogo, Lecturer, social research)
KHANTASHKEEVA, Tamara (Institute of Geography, Russian Academy of Sciences, Moscow, Invited research
fellow, agro-tourism survey)

(4) Watershed Information & Modeling WG
©YACH], Shigeo (RIHN, Associate Professor, chief of the watershed information & modeling WG)
(OHARA, Yuuichi (Faculty of Bioenvironmental Science, Kyoto Gakuen University, Professor, watershed information
and technical adviser)
ITOH, Kenzo (Iwate Prefectural University, Faculty of Software and Information Science, Professor, GIS modeling
adviser)
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NAITO, Masaaki (Kyoto Institute for Eco-sound Social Systems, general adviser)
Prima Oky Dicky Ardiansyah (Iwate Prefectural University, Faculty of Software and Information Science, Lecturer,
GIS modeling)
(©: Project leader, O: Core member)

HObjectives, Results
a. Original objectives and their attainment

This project aims to develop a methodology for environmental diagnosis and consensus formation for the purpose
of watershed management based on governance, founded on the understanding that the difference in problem con-
sciousness among the various stakeholders that arises from the watershed “hierarchy” is a serious issue for watershed
management.

We assumed three hierarchies: (1) macroscale—Lake Biwa watershed (Shiga Prefecture); (2) mesoscale—Inae
area, Hikone City, Shiga Pref.; and (3) microscale—communities in the Inae area, as examples of the agricultural
turbid water problem in the Lake Biwa watershed based on the system of “hierarchical watershed management.” The
four objectives were designed to be achieved through interdisciplinary partnership and local execution in each hierar-
chy: (1) clarification of the entire problem; (2) development of environmental diagnostic indexes for each hierarchy
and research on a method to support adaptive management; (3) establishment of a methodology for the promotion of
inter-hierarchical communication; and (4) for the Yodo River watershed, which constitutes the downriver reaches of
Lake Biwa, the identification of important problems related to the water environmental problem, based on the research
activities related to the Lake Biwa watershed. Based on these case studies, we intended to provide appropriate propos-
als for the watershed management of the Lake Biwa-Yodo River watershed and to contribute to the establishment of
global environmentology.

The first objective was achieved by coordinating social science, science and engineering, during which process
important findings were obtained related to the execution of cross-disciplinary research. The second objective was
satisfactorily fulfilled. For the third objective, we held the workshops at researcher level and developed the GIS-based
scenario method prototype. Only this much was achieved because it took longer than expected to clarify the entire
problem and achieve the objectives for each hierarchy. The fourth objective was satisfactorily achieved.

Important results were also obtained in terms of the contribution to the ultimate goal of establishing global envi-
ronmentology by RIHN.

b. Specific research findings

1. Clarification of an integrated picture of the agricultural turbid water problem in the Lake Biwa watershed

(1) A series of land improvement projects was carried out under Japanese postwar agricultural policies in the area
facing the eastern part of Lake Biwa, which included field development, the mechanization of rice cultivation, the
prevalence of chemical fertilizers, irrigation with water drawn through a pipeline from Lake Biwa, and the com-
plete separation of irrigation water from drainage water. Consequently the problem of agricultural water turbidity
has become a major issue as a result of the deteriorating quality of water management caused by various changes
including a shift in water-controlling entity from communities to individuals, water-use increase in the irrigation
systems, an increase in the number of farmers assuming non-farming jobs as their main source of income, the aging
of farmers, and the lack of farming successors.

(2) Coordinated social science-science research focused its attention on hierarchy and revealed that the agricultural
turbid water problem is a “complicated problem” consisting of various different environmental problems. These
factors combine to form an “autoregressive” environmental problem that develops in farming communities where
farmers themselves damage the water environment in irrigation channels. This occurs in lakeside areas as a “vic-
timizer/victimized” problem where there is a clear separation as regards fisheries damage between the victimizers,
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namely farmers, and the victimized, namely fishery operators; and in the entire lake as a “global environmental
problem” where a risk of the rapid eutrophication of the lake arises as a result of intricate relationship between
those who cause the problem and those who suffer from it. These differences in how the problem develops de-
pending on the hierarchy are a detrimental factor with respect to inter-hierarchical communication about watershed
management.

2. Development of an environmental diagnostic technique that matches each hierarchy and research on methods

to support adaptive management
(1) Establishment of stable isotope diagnostic technique, relationship between inflow rivers and Lake Biwa and assess-
ment of impact of agricultural turbid water
1) The stable isotopic ratio of sulfur (S) and strontium (Sr) was investigated for 41 rivers flowing into Lake Biwa,
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and it was revealed that small rivers in the eastern lakeside area, where agricultural activities are very prosper-
ous, are the main cause of recent water quality (isotopic ratio) changes in Lake Biwa.

2) Afield experiment evaluated the environmental load of agricultural turbid water and revealed that “forced drain-
age,” which is a typical rough water management technique, causes an outflow of 117 kg of paddy field soil,
0.605 kg of nitrogen and 0.146 kg of phosphorus from every 0.3 ha of paddy field. When this result is applied
to the entire paddy field area in the catchment area of the North basin of Lake Biwa, 11.4% of nitrogen and
27.1% of phosphorus in terms each nutrient contained in the total household wastewater, flow out in a single
forced drainage event. When we consider that the south basin of the lake is likely to suffer rapid eutrophication
(regime shift) and that phosphorus is the rate-limiting substance for the lake, agricultural turbid water potentially
has a large impact on the progress of eutrophication. It is also found that soil silt from paddy fields deposited
in smaller rivers causes a reduction in the dissolved oxygen concentration at the river bottom, the generation of
methane gas, and other factors that lead to water pollution.

These typical results indicate that agricultural activities related to smaller rivers flowing into the eastern part of
the lake have a potentially large impact on the water quality and eutrophication of Lake Biwa, and that fine-tuned water
management and water channel cleaning by local residents through a bottom-up approach is both effective and neces-
sary for the environmental preservation of Lake Biwa.

(2) Method to support local residents’ voluntary environmental preservation activities

1) 35 residents’ unions including villages in the research area were interviewed about water environment manage-
ment and water use, and detailed data about the investigation area and its surroundings and data related to the
Lake Biwa watershed were integrated into a GIS database. Based on the results, workshops were held in three
villages where the residents themselves discussed the local water environment and its future prospects using
maps, and a method was developed to support residents in the preparation of local environmental targets.

2) With an eye to supporting the adaptive management of agricultural turbid water, practical workshops were held
in six villages in the research area. The goal was to confirm how the provision of information related to the
current status of the water environment or measures for water environmental preservation compiled from the
research results in the research area would affect the farmers’ awareness of environmental considerations or their
actions. The outcome of the workshops was the finding that: (1) the provision of scientific information (rational
persuasion) reinforced a “general attitude” that “we have to protect our environment”; (2) the provision of the
kind of information that arouses affection for the past environment (emotional persuasion) promotes “actual
activities (behavioral intention); and that (3) the provision of both kinds of information encourages the general
attitude and behavioral intention.

3) An principal components analysis using the Agricultural Census showed that the current conditions for restruc-
turing the agricultural management of the 29 villages and of their agricultural leaders can be categorized into
three types: (1) leader-dependent large-scale management; (2) autonomous farmland-maintaining management;
and (3) external-dependent management, and that the level of the future possibility of developing farming varies
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from community to community.

These typical results indicate the need to develop a communication method on the assumption of the individuality
of the community and the importance of the conditions that allow such a method to work effectively.
3. Establishment of methodology to promote inter-hierarchical communication

We proposed GIS workshops intended the stakeholders of every hierarchy to look for solutions to inter-hierarchi-
cal conflicts using the GIS database based on their own problem consciousness, and researchers verified the validity
of the workshops. The GIS and the turbid water outflow simulation were combined to show the future scenario of the
agricultural area and the state of Lake Biwa in a mutually interrelated manner, and a software prototype was developed
to promote communication among hierarchies on the scenario level.
4. Identification of important problems related to the water environment problem in the Yodo River watershed

The development of a complicated network of waterworks and sewage works, land reclamation along the Osaka
Bay coast, and the creation of artificial beaches have been promoted in the Yodo River watershed covered by urbanized
areas because of a rise in the demand for water caused by industrial development and the increased population and the
resultant rise in drainage and wastewater: This process has resulted in a vicious circle, namely an increasing distance
between people and the water environment (invisibility), a growing dependence on technical measures (sewage treat-
ment) and the resultant difficulty in reducing loads at the drainage source level. As a starting point to break this circle
and promote a reduction in the load discharge level, the overall water intake and drainage conditions downstream of
the Yodo River were consolidated and visualized as an intake and drainage load database on the network map to make
it possible to estimate the water and material circulation conditions.

¢. Research findings outside of original expectations

As regards the mesoscale, a research project was conducted that involved the participation of residents in the
Akanoi area, Moriyama city, Shiga prefecture, on a water system for comparison with that of the Inae area, Hikone city.
As regards the macroscale, a water quality survey of a water system in Kagawa prefecture was conducted to provide a
comparison with the Lake Biwa watershed (Shiga prefecture).

Coordinated research using stable isotopes and environmental indexes was conducted jointly with the CREST
Project of Kyoto University. The CREST Project has also started research on foreign water systems, for example in
Mongolia, in addition to that on domestic systems including the Lake Biwa-Yodo River watershed.

In the Inae area, a more practical research activity was launched by volunteer project members in the form of
action research designed to continue after completion of the project.

d. Important issues that remain to be addressed and plans to deal with them in the future

As regards environmental diagnosis, since local residents, administrators and researchers have their own environ-
mental diagnostic techniques and indexes, the task involved combining these approaches to realize a monitoring sys-
tem that connects the results of diagnoses for each hierarchy of the watershed and to contribute to better governance.
For adaptive management, the main task is to determine how the local community should apply the technique, which
involves holding workshops in the local area, and what initiative the local community should take to achieve this. For
the promotion of inter-hierarchical communication, the main problem is to achieve a more specific materialization
of the techniques so far developed, including GIS or the scenario approach proposed by the Project. Solving these
problems requires the development of techniques related to the establishment of a type of study that is based on social
science-science coordination and coordination with local communities over an extended time scale during the actual
implementation process. To achieve this, we must coordinate with research institutes that can study themes closely
related to the local community and a system that realizes communication among NPOs, residents and administration.
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HRelevance of Research Findings to RIHN’s Philosophy
a. How deeply have these findings delved into a chosen form of “human-nature interaction” that you believe
constitutes a global environmental problem?

Focusing on the agricultural turbid water problem of Lake Biwa, this Project completely clarified the present
problem through comprehensive investigational research and the historical development of the problem based on a re-
view mainly of past research. The Project revealed that the turbid water problem has occurred as a composite problem
combining spatially different environmental problems and that heterogeneity of spatial development is a major cause
of communication difficulty that hinders the governance of watershed management.

The period of high economic growth, which is closely related to the theme of the Project, was a short but critical
phase that dramatically changed the interaction between people and the natural environment in Japan. In particular, for
the Lake Biwa-Yodo River watershed, a typical Japanese watershed, the stabilization of water capacity fluctuations and
the rising demand for water use downstream of the Yodo River watershed turned Lake Biwa into a multi-purpose dam,
and in exchange for its status change, widespread development was undertaken upstream of the Lake Biwa watershed.
These changes caused a major shift in the human-nature interactive system. The agricultural turbid water problem
affecting Lake Biwa is only one of the problems that appeared as a result of the changes to the water supply/drainage
system in the Lake Biwa-Yodo River watershed in the rice-growing areas.

Thus, even a small portion of the human-nature interactive circle on the watershed scale takes on complicated
forms in terms of history and space. Considering this, it is reasonable to say that the Project successfully indicated
in a specific way the need to grasp the entire picture of a problem, particularly the global environmental problem on
a global scale, in terms of various scales and various stakeholders. It is also revealed that we can provide integrated
diagnostic examples together with Japanese examples of changes in human-nature interactive systems.

To solve the problem, we need to know how the human-nature interactive system will change in the future. Then,
we have to know the degree of resilience of human society and natural and ecological systems, as a total system. The
outcome of the Project indicates that with respect to rural areas agriculture and local society are at a major turning
point and that a regime shift could be occurring in the ecosystem of Lake Biwa. Intuitively speaking, the resilience of
both systems is decreasing.

b. How well has the process of achieving “better human life in the future” been revealed?

This Project proposed an integrated diagnostic method for clarifying the status of human-nature interaction, which
became a starting point for achieving “better human life in the future”. Then, a “hierarchical watershed management”
mechanism was proposed to overcome the inter-hierarchical differences in terms of problem consciousness, promote
adaptive management in each hierarchy and carry out environmental diagnosis and monitoring that connects those
different hierarchies. The Project was thus engaged in the practical trial and development of techniques to promote
communication.

Sustainability, when defined for the purpose of the Project and taken as a requirement for future potential, is the
coexistence of Lake Biwa as an ecosystem with rural communities, which are the local society, and Shiga prefecture
over the long term both socially and economically. To realize such sustainability it is insufficient to treat the turbid
water problem simply as an environmental problem. In addition, the various stakeholders in the watershed must
redefine the problem in the context of a problem for local society, understand it as such, build a vision that aims at
improving the resilience of both local society and the watershed under the appropriate governance, and write a specific
scenario for the fulfillment of the objectives.

To preserve the environment of Lake Biwa, this Project specifically demonstrated the importance of fine-tuned
environmental activities with local residents taking the initiative in a bottom-up approach now that it is known that
smaller rivers, which cannot be handled by the administration, have a big impact. The Project was also engaged in the
development of a method to support (empower) local citizens’ voluntary environmental preservation activities based
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on the prerequisite of coordination with local individualities and problems unique to the specific local community. In
other words, we were engaged in practical research that includes the development of a mechanism to realize gover-
nance. To complete such tasks as the development of a future vision or writing a specific scenario, it is essential to
enlist the participation of academic fields closer to policy proposals, such as local economy, finance, or integrated local
databases and simulation technology, which could not be covered by the Project.

¢. To what degree have requirements concerning integratedness, internationality, and leadership been ful-
filled?

As regards integratedness, we were able to clarify the entire problem by combining the upstream issues of the
agricultural turbid water problem (socioeconomic system, historical background and human activities) with the down-
stream issues (effects of the problem) through cooperation between social science and science. The results of local
investigation involved researchers in social science and those in science and engineering cooperating with each other
and preparing workshops or local reporting events.

For internationality, since the main field is the Lake Biwa-Yodo River watershed of Japan, we simply held an
international workshop and a symposium at the Research Institute for Humanity and Nature, and made presentations
on the research results at an international academic conference. When carrying out this Project, we considered that
the important factors related to its practical execution in a community-centered manner was the establishment of a
relationship of trust with local residents and a relationship with prefectural research institutes and the Shiga prefectural
government. We therefore spent a lot of time and energy on establishing a relationship with the local people. We
intend to disclose the results of our research to internationally circulated journals in the future.

As regards leadership, core members from the Research Institute for Humanity and Nature and its cooperating
research institute, the Center for Ecological Research, Kyoto University, took strong leadership roles, supervised the
four groups and promoted social science-science coordination.

d. What has this research project done to accumulate knowledge that will help improve global environmental
problems?

There are two important issues that must be dealt with if we are to solve global environmental problems: (1) a
watershed area that may include a big city is an important problem in terms of scale. Dealing with it not only solves re-
gional environmental problems but also constitutes a test bed for specific solutions to global environmental problems;
and (2) in that respect, models for research on global environmental problems, including a typical IPCC approach, is
incapable of fully handling the problem if it covers such a scale as a watershed. This makes it essential to appropri-
ately coordinate various entities with various patterns of involvement in the environment that are deeply rooted to the
areas.

Although this Project has the methodology for watershed management as its main theme, we believe the Project
provided a prototype methodology based on social science-science coordination and is connected to the way we con-
sider and solve the global environmental problem.

To be specific, we revealed that the differences in problem consciousness among various stakeholders occurring
from “hierarchy” could be a major hindrance to governance and clarified its mechanism based on an investigation of
the spatial development of the impact of the agricultural turbid water problem and the past research on the historical
development of the problem. We also proposed a system of “hierarchical watershed management” to promote gover-
nance by overcoming the restrictions derived from hierarchical characteristics. Based on the environmental diagnostic
method for each hierarchy, we then suggested the importance of adaptive management, monitoring to connect hierar-
chies, and inter-hierarchical communication through the development of the practical application of a method using
workshops.
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e. What has been achieved through cooperation with other research projects?

At an early stage, we conducted a study meeting on the use of agricultural water in the area facing the eastern part
of Lake Biwa, Shiga prefecture, jointly with irrigation agriculture-related projects (P1-1FR, P3-1FR, P4-1FR) (May,
2003). For the research methodology, we extended cooperation on a questionnaire survey (P5-2FR) and an environ-
mental diagnosis project (P2-6FS).

We also cooperated, mainly in terms of database development, with a project undertaken by the Research Promo-
tion Center named “How to archive and reuse the results of interdisciplinary studies” and concerned with how to pass
on the obtained results and attempts made in individual projects to future projects.

We regularly held discussions and presented proposals beyond the boundary of project about how to apply the
outcome of each project to the establishment of global environmentology, which is the target of the Research Institute
for Humanity and Nature, and considered the required mechanisms.

The researchers of the Project made a significant contribution to the development and maintenance of the ex-
perimental facilities of the Research Institute and the research jointly conducted with the National Institute for the
Humanities.

B Communication of Research Findings
a. Communication to general society

In Shiga prefecture, we made our Project known to related organizations and held research meetings. In the Inae
area, in particular, we announced the research results to the local people from time to time. In the final year, we held
the “Inac Waterfront Environmentology Salon” to provide a report on the research results to the people and deepen the
mutual relationship.

Other activities included holding a Research Institute for Humanities and Nature civic seminar and presenting
lectures at 10 universities and private environmental NPOs.

For publication, we prepared a final year result report on the Project and we plan to deliver copies to the relevant
organizations in Shiga prefecture and to university libraries throughout the country. Next year, we are planning to pub-
lish a book on the results of the Project on a commercial basis through Kyoto University Press as part of the Institute’s

library.

b. Communication to academic circles

We gave oral presentations, held symposiums, and presented academic papers at: the Japanese Society of Limnol-
ogy; the Ecological Society of Japan; the Tohoku Sociology Society; the Society of Environmental Science, Japan; the
Japan Geoscience Union; and at other academic societies. For the Ecological Society of Japan, we held a symposium
jointly with the Center for Ecological Research of Kyoto University, one of our cooperating institutes, and introduced
the Institute’s projects at free gatherings.

In terms of overseas exposure, we gave presentations at the International Association for Ecology (INTECOL)
and the Asia Oceania Geoscience Society (AOGS).

Within the framework of “the Research on Symbiosis-with-Nature Type Watershed Area and Urban Restora-
tion” of the Council for Science and Technology Policy, we announced the results of the Project in a workshop jointly
held with the National Institute for Land and Infrastructure Management of the Ministry of Land, Infrastructure and
Transport in October 2003 at the Research Institute and a joint symposium with three related projects of the Society of
Environmental Sciences in September 2006.

The books that have been produced are “Earth Ecology,” by Eitaro Wada published by Iwanami Shoten, and the
“Material Dynamic Process of Ecosystem and its Time-space Scale” by Eitaro Wada, pp. 254267, in the “Science
of Land Ecosystem—Global Environment and Ecosystem”, edited by Takeda and Urabe, published by Kyoritsu
Shuppan.
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HMProgress of the Project (from April 2006 to March 2007)
We conducted our project products and communications of research findings and attained the objectives as
above.

EPublications (from April 2006 to March 2007)

'Books

[In Japanese]

Nakano, T. (2006) Application of S; and Py, stable isotopes for soil environmental studies. Experimental Chemistry
Series 20-2 Environmental Science, Maruzen: 372-378. '

Wada, E. (2006) Material cycling process and spatial & temporal scales of ecosystems. Land Ecosystem Science under
Global Change, Kyoritsu Syuppan: 254-267.

[In English]

Kohyama, T., Urabe, J., Hikosaka, K., Shibata, H., Yoshioka, T., Konohira, E., Murase, J., and Wada, E. (2006) Ter-
restrial ecosystems in monsoon Asia: scaling up from shoot module to watershed. Terrestrial Ecosystems in a
Changing World, Springer: 285-296.

| Articles

[In Japanese]

Kato, J., Nonami, H., Yachi, S., Wakita, K. and Tanaka, T. (2006) Action research for empowering environment-
cautious agriculuture. Proceedings of the 47th Annual meeting of the Japanese Social Psychology: 776-771.

Shimada, D., Ohno, T., and Mitsumata, G. (2006) Positioning and perspective of social capital issues on commons
research. Finance and Public policy (Zaisei to Koukyo-seisaku) 28: 51-56.

Nonami, H., and Kato, J. (2006) Maintenance of local canals as collective environmentally cautious behavior. Pro-
ceedings of the 47th Annual meeting of the Japanese Social Psychology: 46—41.

Nonami, H., and Kato, J. (2006) Environmentally cautious behavior to Lake Biwa of local residents in the seashore.
Proceedings of the 70th Annual meeting of the Japanese Pshychological Association: 1396,

Mitsumata, G., Shimada, D., Ohno, T. (2006) Commons-governance-social capital approach to the problems on re-
source management. The review of the Kobe University of Commerce 57: 19-62.

Yachi, S., Tanaka, T., Nakano, T., Tayasu, 1., Wakita, K., Hara, Y. & Wada, E. (2006) RIHN’s approach on the Lake
Biwa-Yodo River watershed management Studies [in Japanese]. Annual meeting of the Society of Environmental
Science abstracts: 160-161.

Yamada, Y., Igeta, A., Nakajima, S., Mito, Y., Ogasawara, T., Wada, S., Ohno, T., Ueda, A., Hyodo, F., lamada, M.,
Yachi, S., Tayasu, I., Hukuharam S., Tanaka, T., Wada, E. (2006) The runoff of suspended substance, nitrogen
and phosphorus by the enforced draining in the padding season—the experiment in the paddy field—. Japanese
Journal of Limnology 67: 105-112.

Yamada, Y., Igeta, A., Mito, Y., Ogasawara, T., Nakajima, S., Yachi, S. and Wada, E. (2006) Oxidation-reduction en-
vironment of the river sediments in the Lake Biwa watershed. 715 Annual meeting of the Japanese society of
Limnology abstract. 234.

[In English]

Hyodo, F., Tayasu, I. and Wada, E. (2006) Estimation of the longevity of C in terrestrial detrital food web using radio-
carbon (14C): how old are diets in termites? Functional Ecology 20: 385-393.

Miyasaka, H., Dzyuba Y. V., Kato, G. M., Ito, S., Kohzu, A., Anoshko, P. N., Khanayev, I. V., Shubenkov, S. G.,
Melnik, N. G., Timoshkin, O. A., and Wada, E. (2006) Feeding ecology of two planktonic sculpins, Comephorus
baicalensis and Comephorus dybowskii (Comephoridae). Lake Baikal. Ichthyological Research 53: 419-422.

Timoshkin, O. A., Grygier, M. J., Nishino, M., Wada, E., and et al. (2006) Biodiversity of Lake Biwa: New discoveries
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and future potential. Journal Berliner Palaobiologische Abhandlungen 9: 61.

|Reports, reviews and other articles

{In Japanese]

Lake Biwa-Yodo River project ed. (2006) Comment workshop Report. Lake Biwa-Yodo River project Office.

Lake Biwa-Yodo River project ed. (2007) Hierarchical watershed management for creation of a watershed as a public
space: Report of the Lake Biwa-Yodo River 2nd International workshop. Lake Biwa-Yodo River project Office.

Ishii, R., Yachi, S., Nagata, T., Miki, T. and Yamamura, N. ed. (2007) Is Lake Biwa sustainable?: Human Impact Semi-
nar Lake Biwa series Report. Lake Biwa-Yodo River project Office.

Lake Biwa-Yodo River project ed. (2007) Final Report: Multidisciplinary research for understanding interactions
between humans and nature in the Lake Biwa-Yodo River watershed. Lake Biwa-Yodo River project Office.

Magazines, newspaper and other media reports
July 29, 2006 Nakano, T. “Environmental Health of Japan [in Japanese]”. Mainichi-Shinbun Newspaper

August 5,2006  Yachi, S. “On watershed management methodology—An example of Lake Biwa agricultural tur-
bid water problem [in Japanese]”. Mainichi-Shinbun Newspaper
October 28, 2006 Nakano, T. “Expanding complex air pollution in East Asia [in Japanese]”. Mainichi-Shinbun
Newspaper
February 17,2007 Tanaka, T. “Public space for river environment communication from the watershed scale [in
Japanese]”. Mainichi-Shinbun Newspaper
Yachi, S. (2006) “Why paying attention to hierarchy is important for watershed management? [in Japanese]”. Human-
ity & Nature Newsletter 3, 4-5.
Yachi, S. (2007) “A first step towards a new synthesis of watershed management studies [in Japanese]”. Humanity &
Nature Newsletter 7, 6-1.
Yachi, S. (2006) “Multi-disciplinary research for understanding interactions between humans and nature in the Lake
Biwa—Yodo River watershed [in Japanese]” CER News 94, 11-12.
Tayasu, 1. (2006) “An introduction to Isotope ecology [in Japanese]” CER News 91, 15-16.

| Audio-Visual Materials

[In Japanese]

Lake Biwa-Yodo River project Social & Cultural WG ed (2006) “Inae waterfront (DVD)”. Lake Biwa-Yodo River
project Office (Japanese).

Symposium and workshop presentations

May 17, 2006 ‘Comment Workshop’ (RIHN, Kyoto)

June 24, 2006 ‘GIS Scenario Workshop’ (RIHN, Kyoto)

September 23-24, 2006 ‘International Workshop 2006 “Hierarchical watershed management for creation of a water-

shed as a public space—a research integration challenge on the Lake Biwa agricultural drainage
problem—" (RIHN, Kyoto)
September 24, 2006 Workshop on Yodo River-Osaka Bay environmental regeneration’ (RIHN, Kyoto)

Oral Presentations

September 5,2006  “RIHN’s approach on the Lake Biwa-Yodo River watershed management Studies [in Japa-
nese]”. Yachi, S., Tanaka, T., Nakano, T., Tayasu, 1., Wakita, K., Hara, Y. & Wada, E. Annual
meeting of the Society of Environmental Science, Sophia University, Tokyo, Japan.
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November 8, 2006

| Social Activity

August 5-6, 2006

September 9, 2006

“A hierarchy-based approach to the problem of agricultural water turbidity in the lake Biwa
watershed”. Yachi, S. (RIHN). RIHN Ist International symposium—water and better life in the
future—, KICH, Kyoto, Japan.

Lake Biwa-Yodo River project Inae District Water Environment Meeting

Yachi, S., Tanaka, T., Ishii, R., Yamada, Y., Nakano, T., Wakita, K. and other members

Mizuho Bunka Center, Hikone, Shiga prefecture

Nakano, T. and Yachi, S. NPO Mizu-Kankyou Salon “Water quality map of River water in
Akanoi District”

NPO Biwako-Houjyo-no-sato office, Moriyama, Shiga Prefecture
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Full-Research

Research axis: History and Time Scale

Project number: 4-1FR

Project name: Historical Evolution of the Adaptability in an Oasis Region to Water Resource
Changes

Project leader: NAKAWO, Masayoshi

URL.: http://www.chikyu.ac.jp/oasis/

Key words: water resources, history, oasis, Heihe basin, arid region

M Project Members Excluding Members in Foreign Institutions

ONAKAWO, Masayoshi
(OENDO, Kunihiko
OKATO, Yuzo
OKUBOTA, Jumpei
OKONAGAYA, Yuki
(OSATO, Atsushi

(OSUGIYAMA, Masaaki
(OSOMA, Hidehiro
(OTAKEUCHI, Nozomu
QOFUIII, Yoshiyuki
OFUIITA, Koji

(OWATANABE, Tsugihiro

AISINGIORO, Ulhicun
AKIYAMA, Tomohiro
AZUMA, Kumiko
ARAKAWA, Shintaro
IGURO, Shinobu
ISHII, Yoshiro
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M Objectives and Results
1. Original objectives and their attainment

The Heihe River, which straddles the provinces of Qinghai and Gansu in western China, as well as of the Inner
Mongolia Autonomous Region, is a typical inland river that starts in the Qilian Mountains fed by glaciers, and flows
north across the Silk Road, where it is distributed into numerous oases from the foothills of the mountains, crosses
the desert region and continues to the plains, before finally flowing into and being absorbed by the terminal lakes.
Recently, the underground water levels around the downstream area centered on Ejina in particular have fallen dra-
matically. Wells that have always been in use before have suddenly run dry. Nearby vegetation is also on the verge
of crisis. Juyanze is also a shadow of its former self. These facts are major problems for the people who live in the
Ejina region in particular. In order to get a clue to solve those problems of water shortages, the Oasis Project aimed at
reconstructing the history of the interaction between people and nature for the last 2000 years in a Chinese arid region.
It was hoped that we may learn something important for creating our new manner of living that could assure future
capability.

It was found that the basin has experienced intermittent water shortages, and people’s adaptation for the water
problems in the last 2000 years. Global climate change caused changes in water resources in the mountains, the source
area of water, at sometime in the history. At the same time, however, people’s activities including how to distribute
water among the people contributed significantly the water shortages. These findings, however, were obtained mainly
for eras of Xixia-Yuan Dynasties, and Qing Dynasty. For the periods of Han and Tang Dynasties, relatively poor un-
derstanding was made, because of poor historical documents left, and natural proxies covering this long time period
were less abundant.

2. Specific research findings

The Heihe Basin is a region where farming was developed by numerous colonial soldiers sent there to confront
the Xiongnu during the Han Dynasty 2000 years ago. At that time, the area of the Juyanze Lake was as large as
1600 km?2. The lake area has started decreasing thereafter, and this is considered due to the development of irrigation
farmland. Also, this is the start of the formation of a lake called Sogo-noor Lake. Thereafter, the region’s population
fell temporarily, but increased during each of the following dynasties: Tang, and Xixia-Yuan. In the latter period, it
also became clear that the flow path of the Heihe River, which pours into a lake at the end, moved westwards from
Kara Khoto at that time, and present Gashon-noor Lake started to form, which, although dried up today, still existed
until several decades ago.

Three-dimensional views were created of photos from a satellite called “Corona” of the ruins of the agricultural
lands that extend around Kara Khoto, and their geographic extent was determined by combining the photos with on-
site investigations. As a result, the agricultural lands around Kara Khoto during the Xixia and Yuan Dynasties in the
period that Kara Khoto flourished, were determined to be of approximately twice large than the modern Ejina Oasis.

Further, the results of analyzing the ice cores extracted from the Qilian Mountains showed that the air temperature
from the end of the Yuan through the early Ming dynasties gradually fell. This era contrasts favorably with the modern
era of global warming. In other words, the volume of river flow per annum became less than the total annual precipita-
tion concomitant with the growth of the glaciers due to the cooling effect.

Which water canals were created during which periods can be understood by matching the names of the irrigation
routes at the Zhangye Oasis in Gansu Province. Many of the original water routes are still in use today. As a result, it
is clear that many large-scale water routes were constructed during the Yuan Dynasty, and were used to develop vast
tracts of agricultural land. This development of farmland definitely increased the volume of water drawn from the river
around the oases, and consequently the downstream region of Kara Khoto was visited with water shortages.

That from the end of the Yuan Dynasty through to the start of the Ming Dynasty, the once proud and prosperous
Kara Khoto become buried in the sand can be considered to be due to the multiplied effects of both so-called natural
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phenomena such as a reduction in glacial runoff due to the period of cooling and human activities such as drawing an
excess of water from the oasis region. There are also written reports left by bureaucrats who performed on-site inspec-
tions that during the Qing Dynasty as well, downstream areas frequently suffered water crises due to excessive water
drawing midstream. It is thought that a similar phenomenon also occurred during the Qing Dynasty.

At present, water shortages are evident. Recently, the underground water levels around the downstream area cen-
tered on Ejina in particular have fallen dramatically. Wells that have always been in use before have suddenly run dry.
Nearby vegetation is also on the verge of crisis. Juyanze is also a shadow of its former self. The cause, basically, is the
increase in the volume of water consumption for irrigation farming at the oases located midstream, such as Zhangye
and Jiuquan in upstream Gansu Province, since water 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-flow basins. The volume of the flow downstream has increased due to the limits on water that can be
taken, but oasis farmers, for whom the volume of water they can take has been reduced, have come to dig wells to use
the subterranean aquifers to augment their shortages in order to maintain their arable land. For forestation, a policy
of “Ecological Relocation”, in which herdsmen from the foothills of the mountains are moved to the area around the
oasis, has been adopted. The displaced herdsmen, however, have to develop fresh arable land to graze their animals.
Although only natural, their fresh farming regions need water. Hence, the oases need more water now than ever, and
shallow wells in the downstream area and even around midstream region of Zhangye have started to dry up. To supple-
ment this, an abundance of deep wells are now being dug.

The cultivation of deep underground aquifers takes an unconscionable amount of time. In that sense, old aquifers
are better thought of as natural resources that, once lost, are extremely difficult to regain, in the same way as oil. The
water has started to be used in abundance. This is considered the major problem at the moment.

The regions described above experienced repeatedly the phenomenon similar today of the increase in acute water
consumption due to a rapid artificial increase in the population and the concomitant agricultural development in addi-
tion to natural fluctuations. Furthermore, it is clear that the modern phenomenon of downstream water shortages also
occurred many times in the past. The only thing to say is that history has been repeating itself.

3. Research findings outside of original expectations

“Ecological Relocation” is the first to be mentioned. Most of people, excluding Chinese officials who promoted
this Chinese policy, were not aware of the policy; we were not either when the project started. Realizing the impor-
tance of the policy, as a result of our field studies, we have published a book entitled “Ecological Relocation—Chinese
Environmental Policy” was published in Japanese. It was translated into Chinese, and published in China, and is going
to be published in English shortly by a Swiss publisher.

On modern satellite pictures of the Hexi Corridor, we found lines of the entrance to the shafts of underground con-
duits. They appeared to be a proof for the presence of so called Qanat or Karez, which has been considered to distribute
with an eastern limit of Taklamakan Desert. Field investigations were made, and it was found that underground canals
were actually constructed, and the construction technique was quite similar to that of the Qanat. The existence of the
underground conduits indicates people’s development of water resources, extending farther and farther.

4. Important issues that remain to be addressed and plans to deal with them in the future

In the history over the arid and semiarid regions of central Eurasia, relations between agrarians and nomads have
played a very important role. This is attributed to the people’s way of living with settlements or mobility. The rela-
tions of the life manner with the natural environment are of importance. When and where they are not in accordance,
environmental problems appear to have created. This is considered a big issue, and it is considered difficult to make
clear within the flame work of the Oasis Project. A new project was, hence, launched, which entitled “Historical inter-
actions between hybrid society of ethnic groups and the natural environment in a semi-arid region, central Eurasia” as
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a new project of RIHN. The project is in the stage of “Pre-research Project”, and will be a full scale research project
from next fiscal year.

Analyses of huge amount of documents, collected from the First Historical Archives of China, have not been
completed. A research proposal was, hence, submitted to the Japan Society for the Promotion of Science for further
research.

BRelevance of Research Findings to RIHN’s Philosophy
1. How deeply have these findings delved into a chosen form of “human-nature interaction” that you believe
constitutes a global environmental problem?

People would realize a problem when it happens. When it happens, people would react to the problem, hoping
to solve it. People, however, are not wise enough to predict all the results of their reaction. Some results are led by
natural reaction, and the others by human’s subsequent reactions. In many cases, the reaction itself would produce new
problems, and people react to overcome those new problems. This has been repeated for long, and I would say that the
link of those relations would be called “human-nature interaction”.

People have tried to solve problems by extending their system, and at present, the range of the system on which
people’s livelihoods depends has expanded to a global scale. This can also be rephrased as meaning that the methods
used by people to solve their problems under the idea of expanding the scale of the system have reached their final
destination. The meaning of so-called “globalization” lies herein.

There are, however, limits to the global system. This is the era of globalization, in which the whole world is used
as part of the system. When a problem occurs, the system has no room into which to expand further to solve the prob-
lem, even if an attempt at further expansion is made. Expansion to the Moon and to Mars is still a far-off conversation.
That is to say, our system has expanded 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 the system can no longer be used.

2. How well has the process of achieving “better human life in the future” been revealed?

First of all, it is most crucial to understand that present situation is a result of the past changes. For considering
the future, it is the only way that we learn from the past, since we can only be dependent on empirical relations. In the
study area of “history”, less attention was paid to studies to delve into the “human-nature interaction”.

“History” should be studies to examine what has happened in the past, utilizing all the information that we can
get. However, a bunch of people who only knows how to read old documents have kept an exclusive possession. It
is of importance, therefore, to promote studies to examine past changes not only by historians but by expertise of all
academic disciplines. This is the way to achieve “better human life in the future”.

We have just examined the history only in a specific river basin of the Heihe River located in an arid area, central
Eurasia.

Similar studies, first of all, should be conducted at varieties of places all over the world, in order to understand
how the present situation has been created. Based on these results, we have to consider how we can shift to a new
paradigm required at present. This is what we left for further studies.

3. To what degree have requirements concerning integration, internationality, and leadership been fulfilled?
As expected, integration of results from multi-disciplinary areas resulted in new understandings, which would not
have been achieved by studies of a single discipline. Inter collaboration between data of dendro-chronological analy-
sis, ice core analysis, sediment core analysis, and documents records is one of the examples. When some found a lines
of the entrance to the shafts of underground conduits, another found old documents which mention the contribution of
historical person in detail. These are just two examples of fruitful results with multi-disciplinary approach. Foreign
researchers participating in the international symposium on the Humanity and Nature in Khara Khoto Region, held in
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Ejina in last September, appeared to have surprised how we have obtained many information, which were presented by
our project members at the symposium. The secret lies only in the multi-disciplinary approach.

We have organized another international symposium, in addition to the above one, in Lhasa, also in China. In
those symposia, many mass media came, and reported to general public, and they were good opportunities for us to
have Chinese people realize what we have achieved.

Also, NHK made a documentary film introducing our activities as one of their Silk Road series, and it was on air
in 2005. Publications not only in Japanese but Chinese and English contributed to disseminate our activities. This was
followed by a further chance for publish our research results in a series of publications (8 volumes are planed to publish
at present) which UNESCO plans to promote: History of Water and Civilization.

4. What has this research project done to accumulate knowledge that will help improve global environmental
problems?

As for data for further use, enormous amount of old documents of Qing Dynasty from the First Historical Ar-
chives of China should be mentioned. Not so many people are aware of those data, which have been just stored in
a huge storage of the institute. Our use of those documents would stimulate the other researchers for the use of the
documents in their future studies.

What we say as a conclusion of the project, as for the conceptual flame work, is what we can say based upon our
research results only. What we say may not be true or may not be applicable at another region, because what people do
depends on the culture of the people, which is different from place to place. We do have to promote further research at
different places, but with the same approach, hoping to understand fully what the global environmental problems are.

5. What has been achieved through cooperation with other research projects?

Roughly speaking, inter-project cooperation has not been good, because each project was planed, and started
independently. Certainly a kind of cooperation has been promoted when required, in such an occasion as that we had
a inter-project session in RIHN pre-Symposium held in 2005. Real cooperation, however, has to be accomplished by
discussing together from the initial planning of the project, and by managing the project in the stage of the progress.
A criticism for series of RIHN projects that they have no link to each other is considered correct, since no system is
established for managing all RIHN projects.

With this situation, a good cooperation is to be made only when a new issue to be examined is proposed as a result
of a project, and a project to tackle with the issue is implemented, succeeding the previous project.

B Communication of Research Findings
1. Communication to general society

The forum, symposia, and the other meetings organized by RIHN are excluded here.

A couple of occasions were provided to address our results to general public, which include lectures and open
discussions at Club meetings, at Training course of UNESCO, UNESCO meeting, symposia relating with Silk Road.

General books for non-researchers have been published: three from Kodansha Publishing Co. Ltd., two from
Showado Publishing Co. Ltd, one form NHK Publisher. Another book has been published, which describes the last 50
years history of the Heihe Basin, from the view point of local people.

DVDs were created: one introduced the project, and the other reported the progress of the project. They were
presented at several meetings, and copies were distributed to eight countries by request. A DVD, which reports the
final results, has been completed.



35

Research Projects

2. Communication to academic circles

Academic papers, publications, presentations of specific aspect attracted by only specialists of individual research
disciplines are excluded here, because the project aims at integrating research results from multi-disciplines, although
specific results for a single research area has been certainly obtained.

Even at meetings of a single field, several presentations were made, stressing that integrated approach with many
disciplines would produce such and such results for example, which has never been achieved by studies of a single
discipline. The meetings included of academic societies, university lectures, special seminars etc. In most cases, the
approach has been appreciated. In particular, in the organized two symposia held in China, a series of presentations
made by members of the project appears to have given a strong impact to the other participants. The proceedings of the
Khara Khoto symposium has been published, and distributed. DVDs introducing the project, and the progress report
of the project were highly appreciated, and many request came to distribute the copies of the DVDs. They were hence
distributed to those who placed a request, although we are not sure if they were shown at each country.

WProgress from April 1st, 2006 to March 31st, 2007

In situ observations has been mostly completed in last year, but such additional observations has been carried out
as the identification of past agricultural land, and follow up studies on Populus euphratica trees. Also, the presence of
underground water conduits like Qanat or Karez was suggested on satellite images, and a field observation was made.
As the result, water source of the water conduits was not groundwater but river water. The construction technique,
however, are very similar to those for Qanat or Karez. The underground water systems were introduced at least in
Ming era, and have been basically used till today.

Based on those data so far obtained from old documents and natural proxies, the change of the terminal lake(s) of
the Heihe River, in area has been analyzed. The result indicated that the lake area change is attributed to the develop-
ment of farmland rather than to climate changes.

An international symposium on “the Humanity and Nature in Khara Khoto Region” was organized at Ejina, the
terminal oasis of the Heihe River. About 60 papers were presented of which roughly half were by members of the
Oasis Project.

M Outcome from April 1st, 2006 to March 31st, 2007

The output of the project includes Project Report on an Oasis-region Vol. 6 (No. 2) and two volumes of Special
Issue of the Project Report, in addition to individual publications, which are not listed here. Several books have been
published to disseminate the research results to general public. A movie entitled “Where did the oasis water £0?” was
also produced, either with Japanese, Chinese or English narrations. They are available as DVDs. The proceedings of
the Khara Khoto symposium are now available.
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Full-Research
Research axis: Conceptual Framework for Giobal Environmental Issues

Project number: 5-1FR

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

Project leader: KANAE, Shinjiro (RIHN)

Core member: see item No. 3

Key words: water crisis, virtual water

1. Research Objectives and Topics

It is alleged that the 21st century is the “century of water.” Wars over water might happen like over oil that oc-
curred in the last century. The rapid increase in population and the coming global climate change could be cause of
water scarcity. This project attempts to develop global perspectives of such water resource issues by integrating field
observations, predicting natural water cycles and human’s water usage in the future, and by establishing guidelines for
sustainability development from the viewpoint of water resource issues.

The population increase, expected mainly in developing countries, increases water demand, resulting in more
intense use of water resources in the world. For Japan or European countries, water resources issues will also be
serious; for example, decreased water resources due to global climatic change, inappropriate water management and
deteriorated water quality. Therefore, water issues are currently considered to be one of the most critical problems in
the world.

Although much information about water issues is now available, it seems there is no academic conclusion of the
information. And it is also a problem that only a little information is dispatched by Asian countries including Japan;
most information is actually dispatched by the U.S. and European countries.

This project aims at clarifying the true nature of world water issues mentioned above and showing perspectives of
the current situation of global water cycles and resources, and making projections of future global water resources and
stress”. Also it aims “to pursue an integrated approach between social and natural sciences to deal with some specific
water issues considered as a part of world water crisis.

2. Relation with Research Program

The “Conceptual Framework for Global Environmental Issues” is a relatively new axis which was changed from
“Integration” in this institute. Since this project has been attempting to develop a new concept and new information
related to global water issues, this change is very relevant for us. Quantification of “virtual water”, one of the main
outcomes of this project, needs to be investigated more in deep from the viewpoint of its concept. It will be a next
subject in near future, and probably will be a good topic among the projects in the program.

3. Leader Name Concerned with the Project, Joint Researcher Name (Affiliation)
(Researchers were so many that joint researchers’ name ware excluded except core members)
©KANAE, Shinjiro (RIHN)
* ARAMAK]I, Toshiya (Research Center for Advanced Science and Technology, The Univ. of Tokyo): Demand analy-
sis and modelization of urban water
* ENDO, Takahiro (RIHN): A policy analysis of water resource management in California
* HIRAKAWA, Yukiko (Graduate School for International D