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Stage: FR
Project No.: C-04

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

Abbreviated Title: Amur-Okhotsk Project
Project Leader: SHIRAIWA, Takayuki
Research Axis: Circulation

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

Key Words: fish—breeding forest, land—use, land surface disturbance, material circulation, dissolved iron,
phytoplankton, Sea of Okhotsk, Amur river, Oyashio current, Asian dust

B Research Subject and Objectives

a) The objective of the project is to elucidate the role of the Amur River in primary productivity in
the Sea of Okhotsk and Oyashio region and then evaluate possible human impacts such as land surface
disturbances in the Amur River basin on the marine ecosystem of the ocean. In this study, we attempt to
answer 1) how dissolved iron is transported from the Amur River basin to the Sea of Okhotsk and Oyashio
region, 2) to what extent the supply of dissolved iron regulates the primary production in these open
waters, 3) how the land surface disturbances affect the material circulation in the Amur—Okhotsk system,
4) how human activity will impact the system in the future, and 5) how we can conserve this
transboundary system. By answering these five questions, we will be able to propose a new global
environmental concept, the “giant” fish-breeding forest (GFBF), in which there are physical and
humanistic interactions between upstream and downstream, and determine a way of conserving the system in
a cooperative effort among China, Russia, Mongolia and Japan

The Amur—-Okhotsk Project attempts to create a new global environmental concept, referred to as the
GFBF, by expanding the traditional Japanese idea of Uotsuki-Rin (fish-breeding forest). This idea
relates the upstream forest with the coastal ecosystem both physically and conceptually. The GFBF and

its impacted area encompass nearly 4 million kmz. This includes parts of Mongolia, China and Russia as
well as Russian and Japanese exclusive economic zones and international waters. The area has been the
source of extreme political tension since the middle of the 19th century and there has been little
transboundary cooperation. This situation has resulted in the Amur River becoming one of the most
seriously polluted waters in Russia

The GFBF hypothesis presents new perspectives for global environmental issues: an ecological linkage
between the continent and open sea, the relating of less—dependent stakeholders in the system, and
finding environmental common ground across complex international boundaries. Multidisciplinary
approaches are indispensable in studying and conserving the GFBF because stakeholders need to understand
how to achieve a sustainable marine ecosystem in the Sea of Okhotsk and Oyashio region without limiting
human activity on land

We believe the GFBF can be a test bed for global environmental problems in general. Connecting
less—dependent stakeholders could be a first step in coping with complicated environmental issues. We
attempt to visualize socio—economic relationships within the GFBF system to demonstrate how stakeholders
are related to each other unconsciously. Establishment of the concept will help bring together societies

that have been separated for many years by political tension

b) The physical structure of the GFBF was jointly studied by collaborators in the fields of
biogeochemistry, geography, hydrology, climatology, glaciology and oceanography. The economic flow,
land-use background, and conservation strategies of the system were studied by scientists in the fields
of forest management, agronomy, economic geography, international law and politics.

This project comprises 10 research groups headed by group leaders (GLs). The project leader and 10

group leaders constitute the board of the project. In addition to individual group meetings, at least
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one project meeting has been held each year to discuss cross—disciplinary issues. Daily communications
and discussion have been carried out through an Internet mailing list. The themes/tasks of each research
group are as follows. Group 1 (GL: Dr. Kay I Ohshima): physical oceanographic conditions of the Sea of
Okhotsk and the northern North Pacific; Group 2 (GL: Dr. Takeshi Nakatsuka): geochemical and biological
conditions of the Sea of Okhotsk and the northern North Pacific; Group 3 (GL: Dr. Seiya Nagao):
transport of biogeochemical materials from the Amur River to the Sea of Okhotsk; Group 4 (GL: Dr

Hideaki Shibata): biogeochemical transportation from the terrestrial ecosystem to the Amur River; Group
5 (GL: Dr. Hiroaki Kakizawa): background of anthropogenic impacts in the Amur River basin; Group 6 (GL:
Dr. Shigeko Haruyama): spatial and historical monitoring of land-use changes in the Amur River basin;
Group 7 (GL: Dr. Sumito Matoba): estimation of the atmospheric transportation of terrestrial material;
Group 8 (GL: Dr. Takeo Onishi): numerical modelling of basin-scale hydrology and iron transportation;
Group 9 (GLs: Drs. Hiroyuki Matsuda and Fumio Mitsudera): numerical modelling of primary production in
the Sea of Okhotsk and the northern North Pacific; Group 10 (GL: Mr. Yasunori Hanamatsu): conservation
strategy for the GFBF.

c) Three major achievements have been made in the Amur Okhotsk Project.

1. Iron—bound material and ecological linkages from the Amur River basin to the Oyashio region via the
Sea of Okhotsk were finally quantified by 1) observations of the spatiotemporal distribution of
dissolved iron in various parts of the Amur River basin, 2) monthly monitoring of dissolved iron
concentrations and discharges at Khabarovsk and Bogorodskoe, 3) observations of the temporal
distributions of dissolved iron in the lower reach, mouth, and estuarial area of the Amur River, 4)
measurements of dissolved iron in the Sea of Okhotsk and Oyashio region, and 5) measurements of the
atmospheric iron input to the Oyashio region. It was found that approximately 40% of the dissolved iron
necessary to support phytoplankton production in the Oyashio region was transported through the GFBF
system. The remaining 60% was microbially recycled iron originally provided by intermediate water and

atmospheric input

2. It was found that there are two current threats to the GFBF system: global warming and human impacts
on land surfaces. The former is most clearly indicated by the decreasing trend of sea ice production in
the Sea of Okhotsk in recent decades and its impact on the ocean and material circulation in the
northern North Pacific. The latter is illustrated by the decreasing trend of iron discharge from the
Amur River basin to the Sea of Okhotsk due mainly to the reclamation of wetland to form paddy fields and

dry land

3. The Amur Okhotsk Consortium was established in 2009 as a multinational academic network to discuss
the conservation and sustainable use of the GFBF. Japanese, Chinese and Russian members will hold a
joint meeting every two years and exchange ideas, information and data routinely via the Internet

between meetings

M Progress and Results in 2009
Major achievements of the Amur Okhotsk Project (2005-2009) are described by answering the five essential

questions of the project.

1) How is dissolved iron transported from the Amur River basin to the Sea of Okhotsk and
Oyashio region?

Average annual fluxes of total and dissolved iron were estimated in various parts of the GFBF and
they confirmed the continuity of iron transportation from the land surfaces of the Amur River basin to
the surface water of the Oyashio region (Fig. 1). The natural wetlands with gentle slope located at
middle and lower part of Amur basin was major source of dissolved iron from terrestrial zone to Amur
river.

In the upstream forested basin, dissolved iron in soil was mainly transported with dissolved organic

s100f014 yoreasay NS by |
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carbon (DOC) rather than as Fe(II) and Fe(III). The riparian zone near the stream channel is an
important source of iron owing to its wet and anaerobic condition increasing the DOC concentration and

dissolving iron in soil and groundwater
In the natural wetlands, the dissolved Fe concentration is around 1 mg Fe L_1 in the surface water

and much higher (sometimes more than 10 mg Fe Lfl) in soil interstitial waters, having a seasonal
variation with maxima in summer. The dissolved Fe concentration observed for a number of rivers and

agricultural drainage waters of the Sanjiang plain when not frozen has an average of approximately 1 mg

Fe L_1 and varies considerably according to the condition of the watershed. Dissolved Fe is dominantly
present as complexed forms in soil water, river water and agricultural drainage water, in which humic

substances play an important role in the transportation of iron as a complex ligand.

As a result, 1.1 £ 0.7 x 1011 g/yr of dissolved iron is transported to the estuarial area from the
Amur River annually. Approximately 95% of the dissolved iron coagulates at Amur-Liman (the estuarial
area) and Sakhalin Bay. There are two pathways of iron transportation from the estuarial area to the
Oyashio region: 1) surface transportation of total iron and 2) transportation with the North Pacific
Intermediate Water (NPIW). The former supports primary production in the Sea of Okhotsk while the latter
supports primary production in the Oyashio region. It is estimated that approximately 1.2-1.5 x 108 g/yr
of total iron is provided by the atmosphere and NPIW in the Oyashio region.

2) To what extent does the supply of dissolved iron regulate primary production in the open
waters?

It was found that of the iron used by the spring bloom in the Oyashio region, 40% is provided
through the GFBF system and 60% is recycled through microbial processes. We are not yet certain about
the relative importance of atmospherically derived iron to primary production in the Oyashio region
because of its temporal sporadicity, spatial unevenness and insoluble nature. In spite of
this uncertainty, it is reasonably concluded that the iron controls phytoplankton growth in the Oyashio
region because phytoplankton growth ceases under iron limitation at all high nitrate concentrations.

It is yet uncertain to what extent the supply of dissolved iron regulates primary production in the
open waters. This is due mainly to a lack of sufficient observational data on both annual changes in the
dissolved iron flux and the biomass in the Oyashio region. To determine the role of the dissolved iron
we used a three—dimensional
coupled ecosystem physical model that includes the effect of iron on the Sea of Okhotsk. We hypothesized
that four processes supply iron to sea water: atmospheric loading, input from the Amur River,
dissolution from sediments and regeneration by zooplankton and bacteria. We simulated one year, from 1
January 2001 to 31 December 2001. As a result, the model taking iron into account agreed well with the
observation. However, we are not yet able to simulate the time series of the iron impact, since the
model cannot simulate the NPIW, which we believe is the most important current in the transportation of

riverine iron from the Amur River.

3) How do land surface disturbances affect material circulation in the Amur-Okhotsk system?

The impact of land-use change on iron discharge was studied in experimental plots of upland fields
and paddy fields on the Sanjiang plain, which were converted from natural wetlands several decades ago
(Fig. 2). Soil in the upland fields was found to remain in an oxidized condition throughout the year,
implying the absence of iron discharge. In paddy fields, surface water and soil water had dissolved Fe
concentrations somewhat lower than those of natural wetlands, but importantly, the controlled water
discharge due to agricultural management is considered to largely lower the iron discharge.

Paddy fields on the Sanjiang plain are irrigated with ground water in most cases. The strikingly
high concentration of dissolved iron (largely in the form of Fe2+) might indicate an additional iron
source. However, elevated contents of amorphous iron oxides in the upper soil layer in paddy fields were
found to adequately account for the calculated total amount of iron supplied by the irrigation of ground

water since the rice paddy conversion on the Sanjiang plain, suggesting an almost complete retention of
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iron added by the ground water. Considering the irrigation and the controlled water discharge described
above, it is concluded that iron discharge may be much less for paddy fields than for natural wetlands.

Monitoring data indicate that the concentration of dissolved iron in the Naoli River, which runs
across the Sanjiang plain, has been consistently decreasing in recent decades. The observation of a peat
layer, except in hilly areas, suggests a predominance of wetlands on the Sanjiang plain in the pristine
age. However, a survey of the ground water table demonstrated that the current ground water levels were
greatly lowered in most regions owing to reclamation by water drainage. It is likely that the land
previously dominated by wetlands has been becoming steadily drier on the Sanjiang plain, which has
reduced the Fe discharge as mentioned above

Land-use and historical changes in the Amur River basin were visualized by various temporal and
spatial mappings. We compiled land-use maps for both the 1930s and 2000 for the whole Amur River basin
Changes in the most recent 19 years were analyzed using Pathfinder AVHRR Land datasets and satellite

remote—-sensing techniques. The results show significant changes on the Sanjiang plain in which

approximately 10, 000 km2 of wetland was reclaimed as paddy fields from 1980 to 2000. Aerial changes of
Russian forest were not significant but the quality of the forest is considered to be deteriorating
mainly owing to frequent forest fires and poor management

Such land-use changes were caused by various factors. According to analyses of the underlying causes
of the degradation of forest resources in Khabarovsk Krai and systems are identified as the major causes
of forest degradation. The rapid increase in timber exports to China and poor forest policy are
considered to accelerate forest degradation. On the Sanjiang plain, there was rapid development of paddy
fields in accordance with governmental policy. Farm management has improved, but a lack of water has
become a serious issue and the excessive pumping of ground water has caused the rapid lowering of the

ground water table on the Sanjiang plain.

4) How will human activity impact the system in the future?

We attempted to develop a numerical hydro—geochemical model with special emphasis on iron dynamics
for the Amur River basin. The accuracy of the calculated discharge and dissolved iron concentration are
sufficient at a time resolution of one month during the period from 1980 to 1990. Using the model, the
effect of land cover change on dissolved iron productivity was evaluated. The results of numerical
experiments suggest that 50% conversion of remaining wetlands to agricultural lands might decrease the

dissolved iron flux by more than 10% (Fig. 3)

5) How can we conserve this transboundary system?

The key problem in conservation is how to establish a multilateral cooperative framework for the
GFBF system. There have already been some bilateral frameworks, including the formal joint—monitoring
program between China and Russia after the Songhua River accident involving a petrochemical company in
the Chinese province of Jiling in 2005, and the cooperative program on the research, conservation and
sustainable use of the ecosystems in the Sea of Okhotsk signed by Russia and Japan in 2009. However,
there has been no multilateral governmental framework concerning the GFBF system. At this stage, joint—
monitoring, data exchange and mutual
communication at an academic level are necessary as a starting point for the protection of the GFBF
system. For this purpose, we established the Amur Okhotsk Consortium as a multinational academic network
to discuss the conservation and sustainable use of
the GFBF (Fig. 4). The network can be thought of as comprising “epistemic communities” ; Peter Haas
proposed that such networks of knowledge—based experts could help states identify their interests, frame
issues for collective debate, propose specific policies, and identify salient points for negotiations.
Our attempt is motivated by the history of the environmental protection of the Baltic Sea from marine
pollution for over 30 years.

On the other hand, we have analysed existing international and domestic laws and policies that seem
to be applicable for the conservation of the GFBF system. A future conservation framework would

incorporate them as useful components. The results

s100f014 yoreasay NS by |
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show that while environmental factors in GFBF have already been partially regulated by international and
national laws and policies, these management regimes have been established and implemented
independently, and they sometimes overlap or conflict; therefore, they are not appropriate for the
conservation of the whole GFBF system. We conclude that it is important to coordinate and strengthen
existing laws and policies in an integrated manner to manage this system consistently and effectively
(Fig. 5).

OCo-Researchers

Project leader
© SHIRAIWA, Takayuki ( Research Institute for Humanity and Nature, Associate Professor, Organization of
the project )
Group 1: Physical oceanographic conditions
O OHSHIMA, Kay I. ( Institute of Low Temperature Science, Hokkaido Univ., Professor, Physical
oceanographic analysis on the north pacific intermediate water )
WAKATSUCHI, Masaaki ( Institute of Low Temperature Science, Hokkaido Univ., Professor
emeritus, Physical oceanographic analysis on the north pacific intermediate water
)
FUKAMACHI, Yasushi ( Institute of Low Temperature Science, Hokkaido Univ., Assistant
Professor, Physical oceanographic analysis on the north pacific intermediate water
)
YASUDA, Ichiro ( Graduate School of Frontier Science, Univ. of Tokyo, Professor, Tidal mixing of
water in the bussol strait )
Group 2: Geochemical and biological conditions.
O NAKATSUKA, Takeshi ( Graduate School of Environmental Studies, Nagoya University, Professor, Transport
of materials by dense shelf water and north pacific intermediate water )
O KUMA, Kenshi ( Graduate School of Fisheries Science, Hokkaido Uni.,Professor, Analysis of iron
of open waters )
NISHIOKA, Jun ( Institute of Low Temperature Science, Hokkaido Univ., Associate
Professor, Transport of iron in the sea of Okhotsk and Oyashio region )
SUZUKI, Koji ( Graduate School of Environmental Earth Sciences, Hokkaido Univ., Associate
Professor, phytoplankton dynamics in the Sea of Okhotsk and Oyashio region )
SEKI, Satoshi ( Graduate School of Environmental Earth Sciences, Hokkaido Univ.,Research
Fellowship, analysis on bottom sediment in the Sea of Okhotsk )
SOURIN, Rumi ( Faculty of Science, Shizuoka Univ., Assistant Professor, microbial process in the
open waters )
TUDA, Atsushi ( GraduateSchool of Frontier Science, Univ. of Tokyo, Associate
Professor, zooplankton dynamics in the Sea of Okhotsk and Oyashio region )
MATSUNAGA, Katsuhiko( Yokkaichi Univ., Professor, fuluvic acids and iron complex in the sea water )
YOSHIMURA, Takeshi ( Environmental Science Research Laboratory, Central research Institute of
Electric Power Industry, Chief Researcher, Transport of iron in the Sea of Okhotsk
and Oyashio region )
SUGIE, Kouji ( Central Research Institute Of Electric Power Industry, Researcher, iron analysis
in the sea water )
Group 3: Transport of biogeochemical materials.
(O NAGAO, Seiya ( GraduateSchool of Environmental Earth Sciences, HokkaidoUniv, Associate
Professor, biogeochemical analyses on Amur— river water )
KODAMA, Hiroki ( Analytical Research Center for Experimental Sciences, Saga University, Associate
Professor, analysis on organic matter in the river water )
TERASHIMA, Motoki ( Japan Atomic Energy Agency, Researcher, experimental study on dynamics of organic
matter and iron )
Group 4: Biochemical transport from terrestrial ecosystem.
(O SHIBATA, Hideaki ( FieldScienceCenter for Northern Biosphere, HokkaidoUniv., Associate
Professor, biogeochemical characteristics of river waters from different land
surfaces )
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O YOH Muneoki ( Environmental Conservation, Tokyo Univ. of Agriculture & Technology, Associate
Professor, biogeochemical characteristics of river waters from different land
surfaces )

KAWAHIGASHI, Masayuki( Nihon University College of Bioresource Sciences, Instructor, analyses on

analysis on Chinese agricultural sociology )

SAKASHITA, Akihiko ( Field Science Center For Northern Biosphere, Hokakido
Univ., Professor, background analysis on Chinese agricultural sociology )

YAMANE, Masanobu ( Kanagawa Prefectural Nature Conservation Center, Special Researcher, background
analysis on timber trades among Russia, China and Japan )

organic—iron complex in the Amur river basin ) ,u

Group 5: Background of the anthropogenic impacts. E

O KAKIZAWA, Hiroaki ( Graduate School of Agriculture, Hokkaido Univ.,Professor, background analysis on :z
Russian forest management )

IWASHITA, Akihiro ( Slavic Research Center, Hokkaido Univ.,Professor,politics between russia and =

)

china ) @

PAKU, Kou ( Graduate School of Agriculture, Hokkaido Univ.,Associate Professor, background %

=

e~

=

Q.

@

Q

[72]

Group 6: Spatial and historial monitoring of land—use changes.
(O HARUYAMA, Shigeko ( Graduate School/Faculty of Bioresources, Mie University, Professor, landform
classification in the Amur river basin )

(O KONDO, Akihiko ( Chiba Univ. EnvironmentalRemoteSensingCenter, Professor, remote sensing on land
cover changes in the Amur river basin )
MUROOKA, Mizue ( Hokkaido Abashiri Fisheries Experimental Station, Researcher, remote sensing on
land use changes in the Amur river basin )
YAMAGATA Kotaro ( Joetsu University of Education, Associate Professor, geomorphological analysis on
flood plain landforms in the Amur river basin )
HIMIYAMA, Yukio ( Hokkaido Univ. of Education, Professor, land-use changes and its background
analysis )
Group 7: Estimate of atmospheric transports of terrestrial materials.
(O UEMATSU, Mitsuo ( Ocean Research Institute, Univ. of Tokyo, Professor, deposition of various
materials from atmosphere )
(O MATOBA, Sumito ( Institute of Low Temperature Science, Hokkaido Univ.,Assistant
Professor, historical changes of iron deposition by means of ice core analysis )
NARITA, Hideki ( Institute of Low Temperature Science, Hokkaido Univ., Former Project leader

(retired), real-time monitoring of atmospheric deposition of various materials )
NAKAWO, Masayoshi ( national Institutes for the humanities, the board of directors, ice core analysis
)
MINAMI, Hideki ( School of Biological Science and Engineering, Tokai Univ., Associate
Professor, chemical analysis on aerosol and ocean sediments )
YASUNARI, Teppei J. ( Nasa Goddard Space Flight Center (Gest/Umbc), Researcher, Atmospheric Science
)

SASAKI, Hirotaka ( GraduateSchool of Environmental Earth Sciences
HokkaidoUniv, Graduate, reconstruction of iron flux from atmosphere by means of ice

core analysis )
Group 8: Natural variability of the hydro—metrological and hydro—chemical conditions.
(O ONISHI, Takeo ( River Basin Research Centre, Gifu Univ.,Assistant Professor, numerical modelling
of hydrological as well as geochemical transports in the amur river basin )
TACHIBANA, Yoshihiro( Graduate School/Faculty of Bioresources, Mie University, Professor, natural
variability analyses )

KUBOTA, Jumpei ( Research Institute for Humanity and Nature, Associate Professor, hydrological
analyses )
TAKAHARA Hikaru ( Kyoto Prefectural Univ., Professor, reconstruction of paleoenvironment in the

amur river basin by pollen analysis )

Group 9: Modeling of biomass production.
(O MATSUDA, Hiroyuki ( Graduate School of Environment and Information Sciences, Yokohama National
Univ. , Professor, theoretical consideration on management of “giant”
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fish-breeding forest )
O KISHI, Michio ( GraduateSchool of Fisheries Science, Hokkaido Univ., Professor, numerical
modelling of phytoplankton production in the Sea of Okhotsk and Oyashio region )
(O MITSUDERA, Fumio ( Institute of Low Temperature Science, Hokkaido Univ., Professor, numerical
modelling of north pacific intermediate water )

ARAI, Nobuo ( Slavic Research Center, Hokkaido Univ.,Professor, assessment of sea product in
the Sea of Okhotsk )
SAITO, Seiichi ( Graduate School of Fisheries Science, Hokkaido Univ., Professor, satellite

observation on primary production )
SUGIMOTO, Takashige ( School of Marine Science and Technology, Tokai Univ.,Professor, assessment of
terrestrial impact on estuary ecosystem )
Group 10: conservation strategy for the GFBF.
O HANAMATSU, Yasunori ( Researhch Institute of human and nature, Researcher, International law )
HORIGUCHI, Takeo ( Hokkaido University Public Policy School, Associate Professor, International law
)
ENDOU, Takahiro ( Research Institute for Humanity and Nature, Assistant Professor, regional and
international water managements )
International Researchers
SERGIRNKO, Valentine. ( RussianAcademy of Sciences, Far Eastern Branch, Chairman, organization of
russian scientists )
SHCHEKA, Oleg ( International Cooperation and Tourism at Primorsky Territory
Government, Director, analyses on foreign trades among the far eastern countries,
cooperation and tourism department of Primorsky Territory Government )
VORONOV, Boris A. ( Institute of Water and Ecological Problems, FEBRAS, Director, conservation of
amur river )
MAKHINOV, Alexey N. ( Institute of Water and Ecological Problems, FEBRAS, Deputy Director, hydrological
analysis on Amur river )
KONDRATJEVA, Lubov M( Institute of Water and Ecological Problems, FEBRAS, Laboratory Chief, pollution
of amur river )
SHAMOV, Vladimir V. ( Institute of Water and Ecological Problems, FEBRAS, The scientific
Coodinator, ground water monitoring in the Amur river basin )
SHESTERKIN, Vladimir P. ( Institute of Water and Ecological Problems, FEBRAS, Senior
researcher, geochemical analysis on waters from Amur river )
KIM, Vladimir. ( Institute of Water and Ecological Problems, FEBRAS, Hydrologist, geochemical
analysis on waters from Amur river )
BAKLANOV, Peter Ya. ( Pacific Institute of Geography, FEBRAS, Director, economic geographical analysis
on Amur river basin )
GANZEI, Sergry S. ( Pacific Institute of Geography, FEBRAS,Deputy Director, land-use changes in the
Amur river basin and its transboudary problems )
EMORSHIN, VICTOR V. ( Pacific Institute of Geography, FEBRAS, GIS—Center.Head, Geographical Information
System )
MISHINA, Natalia. ( Pacific Institute of Geography, FEBRAS, Scientific Researcher, land-use changes
and the analysis on material flows in the far east )
ISHONIN, Mikhail. ( ROSHYDROMET, Director, aerosol monitoring in Kamchatka )
GAVRILOV, Alexandr V. ( ROSHYDROMET, Head of administration, hydro—geochemical monitoring in the Amur
river )
VOLKOV, Yuri N. ( Far Eastern Hydrometeorogical Research Institute, Director, oceanographic
observations in the Sea of Okhotsk )
YAROSLAV, D. Muravyev. ( Institute of Volcanology Seismology, Directore of the Institute, ice core
drilling in Kamchatka )
ZHANG, Bai ( Northeast Institute of Geography and Agricultural Ecology, CAS,Deputy Director,
Professor, land-use changes in Sanjiang plain )
YAN, Baixing ( Northeast Institute of Geography and Agricultural Ecology,
CAS, Professor, geochemical analyses of waters in sanjiang plain )
WANG, DEXUAN ( Northeast Institute of Geography and Agricultural Ecology,
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WANG, Zongming

CHEN, Xin

CHEN, Lijun

GUANGYU, Chi

CAI Tijiu

GUO gingxi

HU Haiqing

GU Jinfeng

SHI, Fuchen
XU, Xiaoniu

B Future Themes

Research Projects

CAS, Professor, geochemical analyses of waters in sanjiang plain )

( Northeast Institute of Geography and Agricultural Ecology, CAS, Associate
Professor, gis—based analysis on land-use changes in Helongjiang province )

( Institute of Applied Ecology, Chinese Academy of Sciences, Deputy Director,
Professor, geochemical analysis of soils at Sanjiang plain )

( Institute of Applied Ecology, Chinese Academy of Sciences, Professor, geochemical
analysis of soils at Heilongjiang province )

( Institute of Applied Ecology, Chinese Academy of Sciences, Assistant

Professor, geochemical analysis on Sanjiang plain )

( Northeast Forest Univ., Professor, hydrogeochemical anlysis on waters from
Chinese forests )

( Northeast Forest Univ., Professor, hydrogeochemical anlysis on waters from
Chinese forests )

( Northeast Forest Univ.,Professor, reconstruction of forest fire in the northeast
of China )

( Northeast Forest Univ., Researcher, reconstruction of forest fire in the
northeast of China )

( Nankai Univ.,Professor, forest ecology in the northeast of China )

( Anhui Agricultural University, Professor, geochemical analysis on waters from

Chinese forest )
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Stage: FR

Project No.: C-05

Project Name: Human Impacts on Urban Subsurface Environments
Abbreviated Title: Urban Subsurface Environment

Project Leader: TANIGUCHI, Makoto

Research Axis: Circulation

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

Key Words: subsurface environment, groundwater, urbanizatiomn, heat island, contamination, subsurface
thermal anomaly, development stage of the city

B Research Subject and Objectives

1. Research Objectives

Securing water resources and preventing contamination of water caused by human activities in urban
areas are global environmental issues in the 21st century. Heat island phenomena caused by human
activities is also a big environmental problem in addition to global warming. These global environmental
issues which are caused by urbanization, should be addressed strongly and prevented as population and
density increases occur rapidly in urban areas.

Most global environmental studies have long been focused on the environmental issues above ground,
such as air pollution, global warming, seawater pollution, and decrease in biodiversity. Subsurface
environmental issues are also important for human life in the present and future, but have been largely
ignored because of the invisibility of the phenomena and difficulty of evaluations.

Subsurface environmental problems such as subsidence due to excessive pumping and groundwater
contamination, have occurred repeatedly in Asian major cities with a time lag depending on the
development stage of urbanization. Therefore, we may be able to assess future scenarios if we can
evaluate the relationships between subsurface environmental problems and the development stage of the

city.

2. Research Content

This project deals with; (1) Relationships between the development stages of the cities and subsurface
environmental problems which will be assessed by socio—economic analyses and reconstructions of urban
areas using historical records; (2) Serious problems in subsurface environments and changes in reliable
water resources which will be studied after evaluations of groundwater flow systems and changes in
groundwater storage using hydrogeochemical data and in-situ/satellite—GRACE gravity data; (3) Evaluation
of accumulation of materials (contaminants) in subsurface and their transport from land to ocean
including groundwater pathways using chemical analyses of subsurface water, sediments and tracers; and
(4) Subsurface thermal contamination due to the “heat island” effect in urban areas by reconstruction
of surface temperature history and urban meteorological analyses.

Tokyo, Osaka, Bangkok, and Jakarta are targeted as main study cities, and Taipei, Manila and Seoul are
selected as secondary study cities, depending on the four sub-themes. The project will focus on the
urban subsurface environments however, we will treat the problems on a basin scale, because subsurface
water, heat, and material transports are interconnected on this scale. We will assess the relationships

between subsurface environmental changes and human activities during the past 100 years.

B Progress and Results in 2009

Outline of results

(1) Field surveys on subsurface environment in targeted cities have been made, and monitoring of
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subsurface environments at 7 cities (Bangkok, Jakarta, Manila, Seoul, Taipei, Tokyo and Osaka) has been
going on.

(2) Assessments of natural and social data in each city, and a database based on GIS have been made.
Land cover/use maps based on GIS with 0.5 km mesh have been made at three development stages (1930 s,
1970° s, and 2000° s) of seven cities

(3) International Symposium, HydroChange2008, has been organized by RIHN, with TAHS and GWSP, and the
book “From Headwater to the Ocean” has been published by CRC press (679 pp)

(4) Studies on cross cutting theme such as religion—groundwater relationships have been made in Bangkok
and Jakarta. The relationships between groundwater discharge and elevation of the religious facilities
and soil have been investigated.

(5) Interim results of the project have been published by special issue of STOTEN (Science of the Total

Environment, Elsevier) including one overview and 15 original papers

OCo-Researchers

© TANIGUCHI Makoto ( Research Institute for Humanity and Nature, Professor, Project Leader )
(O ONODERA Shin-ichi ( Graduate School of Integrated Arts and Sciences, Hiroshima University, Associate
Professor, Analysis of material transports )

O KANEKO Shinji ( Graduate School for International Development and Cooperation, Hiroshima
University, Associate Professor, Socio—economic analysis )

O SHIMADA Jun ( Faculty of Science, Kumamoto University, Professor, Groundwater analysis, Isotope
analysis )

O FUKUDA Yoichi ( Graduate School of Science, Kyoto University, Professor, Analysis of satellite
gravity )

O YAMANO Makoto ( Earthquake Research Institute, The University of Tokyo, Associate

Professor, Measurements and analysis of ground— water temperature )
O YOSHIKOSHI Akihisa ( College of Letters, Ritsumeikan University, Professor, Reconstruction of city,
Urban geography analysis )

AICHI Masa—atsu ( Graduate School of Frontier Sciences, Tokyo University, Graduate student, Earth
System Science )

ADACHI Itsu ( Global Environment Department, Japan International Cooperation Agency, Assistant
director, Analysis of social & water environments in Asian cities )

BAI Yingjiu ( Tohoku Univ. of Community Service and Science, Associate Professor, Analysis of
urban climate )

EHARA Sachio ( Graduate School of Engineering, Kyusyu University, Professor, Analysis of
subsurface temperature )

ENDO Takahiro ( Research Institute for Humanity and Nature, Associate Professor, Political
science )

FUJII Tomoyasu ( Faculty of Education, Nara University of Education, Assistant Professor, Analysis

of material transports )

FUJIKURA Ryo ( Fuculty of Humanity and Environment, Hosei University, Professor, Analysis of
environmental system )

FUJIWARA Akimasa ( Graduate School for International Development and Cooperation, Hiroshima
University, Professor, Transport engineering )

GENCHI Yutaka ( Research Center for Life Cycle Assessment, National Institute of Advanced
Industrial Science and Technology, Chief Researcher, Analysis of urban climate and
LCA )

GOTO Syunsaku ( Institute for Geo—Resources and Environment, National Institute of Advanced

Industrial Science and Technology, Researcher, Measurements and analysis of
subsurface temperature )
GOTO Daisaku ( Graduate School for International Development and Cooperation, Hiroshima
University, Assistant Professor, Environmental economics, Institutional design )
HAGIWARA Atushi ( Graduate School of Life and Environmental Sciences, University of
Tsukuba, Graduate student, Hydrogeomorphology )
HASEGAWA Takashi ( Graduate School of Science, Kyoto University, Graduate student,Gravity Satellite
Analysis )

s100f014 yoreasay NS by |
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HAMAMOTO Hideki
HAYASHI Mitsuru

HAYASHI Takeshi

HOSONO Takahiro

ICHINOSE Toshiaki

IKAWA Reo

IMAI Tsuyoshi

JAGO-ON Karen

KAGABU Makoto

KAGAWA Yuichi

KATAOKA Kumi

KATO Masahiro

KATO Yoshiaki

KAWAMOTO Kazuaki

KITAOKA Ko-ichi

MAHARA Yasunori
MATSUMOTO Toru

MIYAKOSHI Akinobu
MOMOSHIMA Noriyuki

NAKANO Takanori

NAKAEGAWA Toshiyuki

NAKAMURA Toshio
NAKAYA Shinji
NISHIJIMA Jun
OKAWA Hirokazu
SAITO Mitsuyo
SAKURA Yasuo
SHIRAKI Yohei

SHIMIZU Yuta

SUZUKI Kazuya
TANAKA Katsuya

TANIKAWA Hiroki

( Center for Environmental Science in Saitama, Chief, Geothermic )

( Research Center for Inland Seas, Kobe Universit, Associate Professor, Analysis of
material transports )

( Graduate School of Engineering, University of Tokyo, Assistant Professor, Isotope
hydrology )

( Faculty of Engineering and Resource Science, Akita Universityl, Assistant
Professor, Analysis of environmental sediment )

( Center for Global Environmental Research, National Institute for Environmental
Studies, Chief Researcher, Analysis of urban climate )

( National Institute of Advanced Industrial Science and

Technology, Researcher, Groundwater analysis )

( Faculty of Engineering, Yamaguchi University, Associate Professor, Environmental
Engineering )

( Graduate School for International Development and Cooperation, Hiroshima
University, Graduate student, Socio—economic analysis )

( Graduate School of Science and Technology, Kumamoto University, Graduate
student, Groundwater Hydrology )

( School of Environmental Science, The University of Shiga

Prefecture, Lecturer, Urban geography analysis )

( Faculty of Teacher Education, Shumei University, Lecture, Analysis of urban
climate )

( College of Letters, Ritsumeikan University, Associate Professor, Cultural
Geography, Urban study )

( Graduate School of Integrated Arts and Sciences, Hiroshima University, Graduate
student, Environmental preservation )

( Research Institute for Humanity and Nature, Assistant Professor, Analysis of
climate, Water circulation in Asia )

( Faculty of Science, Okayama University of Science, Professor, Groundwater
Analysis Isotope Hydrology )

( Kyoto University Research Reactor Institute,Professor, Isotope analysis )

( Faculty of Environmental Engineering, University of Kitakyushu, Associate
Professor, Urban LCA, Environmental system analysis )

( Institute of Advanced Industrial Science and Technology, Researcher, Hydrology )
( Radioisotope Center, Kyusyu University, Professor, Isotope analysis )

( Research Institute for Humanity and Nature, Professor, Analysis of environmental
sediment )

( Meteorological Research Institute, Chief Researcher, Meteorology )

( Center for Choronological Research, Nagoya University, Professor, Geochemistry )
( Faculty of Engineering, Shinshu University, Professor, Hydrogeology )

( Graduate School of Engineering, University of Kyusyu, Assistant

Professor, Groundwater research by gravity measurement )

( Faculty of Enginnering and Resource Science, Akita University, Assistant
Professor, Mineral Resources Production and Environmental Engineering )

( Center for Marine Environmental Studies, Ehime

University, Researcher, Hydrochemistry/ Environmental hydrology )

( Faculty of Science, Chiba University, Professor, Analysis of subsurface
temperature )

( Faculty of Geo—environmental Science, Rissho University, Assistant

Professor, Geography )

( Graduate School of Integrated Arts and Sciences, Hiroshima University, Graduate
student )

( Japan International Cooperation Agency, Officer, Groundwater analysis )

( Research Center for Sustainability and Environment, Shiga University, Assistant
Professor, Socio—economic analysis )

( Graduate School of Engineering, Nagoya University, Associate Professor,Material
Flow Analysis )
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TANIGUCHI Tomomasa ( Faculty of Letters, Rissho University, Part—time Lecturer, Reconstruction of
city, Urban geography analysis )

TOKUNAGA Tomochika ( Graduate School of Engineering, The University of Tokyo, Associate
Professor, Groundwater analysis )

TODOKORO Taiko ( Graduate School of Letters, Ritsumeikan University, Graduate student, Geography ) :c

TOYOTA Tomoyo ( Research Institute for Humanity and Nature, Researcher, Development economics ) e

TSUJIMURA Maki ( Graduate school of Life and Environmental Sciences, University of =:
Tsukuba, Lecturer, Hydrogeomorphology ) :Z

UMEZAWA Yu ( Faculty of Fisheries, Nagasaki University, Assistant Professor, Chemical analysis =
) 2

YASUMOTO Jun ( Faculty of Agriculture, Ryukyu University, Assistant Professor, Groundwater %
Hydrology ) :

YAMANAKA Tsutomu ( Terrestrial Environment Research Center, University of Tsukuba, Lecturer, Isotope ‘50
analysis ) 8

YAMASHITA Akio ( Department of Regional Environmental Studies, Rakuno Gakuen s
University, Lecturer, Geography, GIS )

YAMAMOTO Keiko ( Research Institute for Humanity and Nature, Researcher, Geodesy )

ZHANG Junyi ( International Development and Cooperation, Hiroshima University, Associate

Professor, Analysis of transport movement )

BUAPENG, Somkid ( Department of Groundwater Resources, Ministry of Natural Resources and
Environment, Section Manager, Groundwater Monitoring )

BURNETT, William C ( Department of Oceanography, Florida State University, Professor, Oceanography )

DELINOM, Robert ( Division of Hydrology, Indonesia Institute of Science, Indonesia, Chief
Researcher, Hydrogeological Analyses )

PIROMLERT, Sopit ( Dept of Groundwater Resources, Ministry of Natural Resources and
Environment, Chief Researcher, Groundwater analysis )

LUBIS Rachmat Fajar ( Division of Hydrology, Indonesia Institute of Science
Indonesia, Researcher, Hydrogeological Analyses )

SIRINGAN, Fernando ( National Institute of Geological Sciences, University of the
Philippines, Professor, Hydrogeological Analyses )

HUANG, Shaopeng ( Dept of Geological Sciences, The University of Michigan, Associate Research
Scientist, Analysis of subsurface temperature )

LEE, Backjin ( Economics Research Division, Korea Research Institute for Human Settlements
Infrastructure and Construction, Researcher, Environment policy )

LEE, Kang—-Kun ( School of Earth & Environmental Sciences, Seoul National
University, Professor, Coastal Water Analyses )

NESS, Gayl D. ( Dept of sociology, University of Michigan, Professor, Urban sociology )

LORPHENSRI, Oranuj ( Dept of Groundwater Resources, Ministry of Natural Resources and
Environment, Senior Researcher, Analysis of water resources )

WANG, Chung—Ho ( Institute of Earth Sciences, Academia Sinica, Taiwan,Chief Researcher, Isotope
Analyses )

WATTAUAKORN, Gullaya( Dept. of Marine Science, Chulalongkorn University, Professor, Biogeochemical
Analyse )

B Future Themes

(1) New approaches on the relationship between law/institution and groundwater (private water) /surface
water (public water) have been started. Integration of the chronology of the document and database will
be made.

(2) New working groups on integrated model and indicators will integrate the status of social economics

water resources, environmental loads, and policy on subsurface environment

(3) Land cover/use data based on GIS at three ages (1930° s, 1970 s and 2000° s) in 7 cities will be

used for evaluating groundwater recharge rate, thermal storage in aquifer, and subsurface contamination.

Papers
[Original Articles])
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« Ohtta, T., Mahara, Y., Momoshima, N., Inoue, F., shimada, J., Ikawa, R., Taniguchi, M Oct, 2009
Separation of dissolved Kr from a water sample by means of a hollow fiber membrane. Journal of
Hydrology 376 :152-158. (reviewed).

« Hosono, T., Delinom, R., Onodera, S., Umezawa, Y., Nakano, T., Taniguchi, M Sep, 2009 Cause of
groundwater contamination in Jakarta alluvium volcanic fan deduced by sulfate and strontium isotope
ratios. [AHS publication 329 :201-206. (reviewed).

+ Saito, M., Onodera, S., Umezawa, Y., Hosono, T., Shimizu, Y., Delinom, R., Taniguchi, M Sep, 2009
Evaluation of nitrate attenuation potential in the groundwater of Jakarta metropolitan area
Indonesia. JTAHS publication 329 :233-240. (reviewed)

» Lubis, R.F., Yamano, M., Delinom, R., Sudaryanto, Sakura, Y., Goto, S., Miyakoshi, A., and Taniguchi,
M  Sep, 2009 Urban groundwater loading in Indonesia megacities, The red Book of Trends and

sustainability of groundwater in highly stressed aquifers. JAHS publication :291-298. (reviewed).

» Taniguchi, M. Shimada, J., Fukuda, Y., Yamano, M. Onodera, S., Buapeng, s., Delinom, R., Siringan,
F., Wang, C., Lee, B., Yasumoto, J., Yamamoto, K Sep, 2009 Degradation of subsurface environment under
the human active and climate variability in Asian cities. JZAHS publication 329(129). (reviewed)

» Unezawa Y., T. Komatsu, M. Yamamuro and I. Koike Aug, 2009 Physical and topographic factors affecting
suspended particulate matter composition in a shallow tropical estuary. Marine Environmental Research
68 :59-70. (reviewed).

+ Monyrath, V., Sakura, Y., Miyakoshi, A., Hayashi, T Jun,2009 Subsurface thermal environment and
groundwater flow around Tokyo Bay, Japan. £Znviron. FEarth Seci . DO0I:10. 1007/212665-009-0228-9

(reviewed).

* Fukuda, Y., K. Yamamoto, T. Hasegawa, T. Nakaegawa, J. Nishijima and M. Taniguchi Apr, 2009 Monitoring
groundwater variation by satellite and implications for in-situ gravity measurements. Science of The
Total Environment 407 (9) :3181-3188. (reviewed)

» Taniguchi, M., Shimada, J., Fukuda, Y., Yamano, M., Onodera, S., Kaneko, S., Yoshikoshi, A Apr, 2009
Anthropogenic effects on the subsurface thermal and groundwater environments in Osaka, Japan and
Bangkok, Thailand. 407 3153(3164). (reviewed).

* Hosono, T., Ikawa, R., Shimada, J., Nakano, T., Saito, M., Onodera, S., Lee, K., Taniguchi, M Apr, 2009
Human impacts on groundwater flow and contamination deduced by multiple isotopes in Seoul City, South

Korea. Science of the total environment 407 :3189-3197. (reviewed).

* Yamano, M., Goto, S., Miyakoshi, A., Hamamoto, H., Lubis, R. F., Manyrath, V., Taniguchi, M Apr, 2009
Reconstruction of the thermal environment evolution in urbanareas from underground temperature
distribution. Science of the total environment 407 :3120-3128. (reviewed).

» Umezawa, Y., Hosono, T., Onodera, S., Siringan, F., Buapeng, S., Delinom, R., Yoshimizu, C., Tayasu
I., and Nagata, T. and Taniguchi, M Apr, 2009 Erratum to “Source and mechanisms controlling nitrate
and ammonium contaminations in groundwater at developing Asian—Mega cities, Metro Manila, Bangkok and
Jakarta. Science of the Total Environment 407 :3219-3231. (reviewed).

* Hosono, T., Buapeng, S., Onodera, S., Yamanaka, T., Shimada, J., Nakano, T., Taniguch, M Apr, 2009
Sulfate and strontium isotopic variations of groundwater in the Lower Central Plain, Thailand. 7ZA4S
Publication 329 :284-290. (reviewed)

» Taniguchi, M., Yoshikoshi, A., Kaneko, S., Buapeng, S., Delinom, R., Fernando S. F., Wang, C., Lee,
B., Shiraki, Y., Endo, T., and Yamashita, A. Apr, 2009 Changes in the reliance on groundwater versus

surface water resources in Asian cities. JAHS publication 330 :218-224. (reviewed).

« Burnett, W.C., Chanyotha, S., Wattayakorn, G., Taniguchi, M., Umezawa, Y., Ishitobi, T Apr, 2009
Groundwater as a pathway of nutrient contamination in Bangkok, Thailand. Science of the Total
Environment 407 :3198-3207. (reviewed).

» Onodera, S., Saito, M., Sawano, M., Hosono, T., Taniguchi, T., Shimada, J., Umezawa, Y., Lubis, RF
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Buapeng, S., Delinom, R Apr, 2009 Effect of intensive urbanization on chemical environment in deep
groundwater; example in Bangkok and Jakarta. Science of the Total Environment 407 :3209-3217.

(reviewed).

- Hayashi. T., Tokunaga, T., Aichi, M., Shimada, J., Taniguchi, M Apr, 2009 Human impacts on groundwater
flow and contamination deduced by multiple isotopes in Seoul City, South Korea. Science of the total
environment 407 :3165-3172. (reviewed).

* Yoshikoshi, A., Adachi, I., Taniguchi, T., Kagawa, Y., Kato, M., Yamashita, A., Todokoro, T. and
Taniguchi, M Apr, 2009 Hydro—environmental changes and their influence on the subsurface environment in

the context of urban development. Science of the total environment 407 :3105-3111. (reviewed).

- JAGO-ON A.K., Kaneko, S., Fujikura, R., Fujiwara, A., Imai, T., Matsumoto, T., Zhang, J., Tanikawa,
H., Tanaka, K., Lee, B., Taniguchi, M Apr, 2009 Urbanization and subsurface environmental issues: An
Attempt at DPSIR Model Application in Asian cities. Science of the total environment 407(9)
:3089-3104. (reviewed).

* Delinom, R. Assegaf,A., Abidin,A.Z., Taniguchi,M Apr, 2009 The contribution of human activities to
subsurface environment degradation in Greater Jakarta Area, Indonesia. Science of the total
environment 407 (9) :3129-3141. (reviewed).

- Kataoka, K., Matsumoto, F., Ichinose, T., Taniguchi, M Apr, 2009 Urban Warming Trends in Several Large
Asian Cities over the Last 100 Years.. Science of the total environment 407 :3112-3119. (reviewed).

» Huang, S., Taniguchi, M., Yamano, M., Wang, C. Apr, 2009 Detecting urbanization effects on surface and
subsurface thermal environment —-A case study of Osaka. Science of the total environment 407(9)
13142-3152. (reviewed).

« Taniguchi, M. Burnett, W.C. Ness, G.D Apr, 2009 Erratum to “Integrated research on subsurface

environments in Asian urban areas” . cience of the total environment. Science of the total environment
407(9) :3076-3088.

Research Presentations
[Oral Presentation]
* Mitsuyo Saito The process and potential of nitrate attenuation in the aquifers with different scale of

flow system. AGU Fall Meeting, December 2009,

» Hideki Hamamoto Reconstruction of the thermal environment evolution from subsurface temperature

distribution in large cities in East Asia. AGU Fall Meeting, December 2009, Sanfransisco, USA.
+ Makoto Taniguchi Human impacts on Urban Subsurface Environment. The 3rd International Symposium in

Taiwan, November 2009, Taipei, Taiwan.

» Tomoyo Toyota Long—term urban economic development and water demand in Asian megacities. The 3rd

International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Tsuyoshi Imai Urbanization and sewerage system development: lessons and challenges in Asian
megacities. The 3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.
+ Akihisa Yoshikosi Urban Development and Water Environment Changes in Asia. The 3rd International

Symposium in Taiwan, November 2009, Taipei, Taiwan.

« Gayl D. NESS Asian Urbanization and its Environments. The 3rd International Symposium in Taiwan,

November 2009, Taipei, Taiwan.

« Karen Ann B. JAGO-ON Impacts of flooding and land subsidence in KAMANAVA, Metro Manila. The 3rd
International Symposium in Taiwan, November 2009, Taipei, Taiwan.

- Bai Yingjiu Urban Heat Islands and the Change of Urban Climate in Taipei. The 3rd International

Symposium in Taiwan, November 2009, Taipei, Taiwan.

» Takahiro Endo The Roles of Government in Groundwater Management —Institutional Responses to Land

Subsidence Problem in Asian Mega City—. The 3rd International Symposium in Taiwan, November 2009,

s100f014 yoreasay NS by |
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Taipei, Taiwan.

Noriyuki Momoshima A Method for Groundwater Dating using Anthropogenic Radionuclide of 85Kr. The 3rd

International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Yayan SOFYAN Repeat Gravity Measurement for Groundwater level monitoring —An Application to the
Reservoir Monitoring in Geothermal Power Plant. The 3rd International Symposium in Taiwan, November

2009, Taipei, Taiwan.

Takashi Hasegawa Long—term trends of terrestrial water storage in south-east Australia. The 3rd

International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Keiko Yamamoto Study of landwater variation over Chao Phraya river basin using GRACE satellite gravity

data. The 3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Jun Nishijima Repeat Gravity Measurement for Groundwater level monitoring —An Application to the
Shallow Groundwater Level Monitoring—. The 3rd International Symposium in Taiwan, November 2009,

Taipei, Taiwan.

Yoichi Fukuda Monitoring Groundwater Variations Using Precise Gravimetry on Land and from Space. The

3rd International Symposium in Taiwan, November 2009, Taipei, Tiwan.

Oranuj LORPHENSRI Review of Groundwater Management and Land Subsidence in Bangkok. The 3rd

International Symposium in Taiwan, November 2009, Taipei, Tiawan.

Robert DELINOM Groundwater quality degradation based on stable isotope and nitrate content in Jakarta

Basin. The 3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Makoto Kagabu The process of changing groundwater age in Jakarta area. The 3rd International Symposium

in Taiwan, November 2009, Taipei, Taiwan.

Tsutomu Yamanaka Disturbance of Groundwater Flow System due to Excessive Pumping. The 3rd

International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Rachmat FAJAR LUBIS Human Impact on Subsurface Thermal Regime in Jakarta, Indonesia. The 3rd

International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Makoto Yamano Evolution of the Subsurface Thermal Environment in Urban Areas -Studies in Large Cities

in East Asia. The 3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.

William C. BURNETT Detecting Groundwater Inputs into Bangkok Canals via Radon and Thoron Measurement.

The 3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Chih—Chieh SU The existence of submarine groundwater discharge off the Southwestern Taiwan and its
possible role in submarine landslide geohazards. The 3rd International Symposium in Taiwan, November

2009, Taipei, Taiwan.

Satoshi Nakada Effect of nearshore bathymetry on submarine groundwater discharge. The 3rd

International Symposium in Taiwan, November 2009,

Mitsuyo Saito Evaluation of nitrate attenuation potential on the aquifers of developing Asian

megacities. The 3rd International Symposium in Taiwan, November 2009,

Takahiro Hosono The status of groundwater quality and pollution mechanism in the Asian metropolitan

areas. The 3rd International Symposium in Taiwan, November 2009, Taipei, Tawain.

Yu Umezawa Reconstruction of the Anthropogenic Pollution History in Asian Megacities Based on the
Characteristics of Organic Matter and Heavy Metals in the Sediment Core Sampled in the Adjacent Bays.

The 3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Shin—-ichi Onodera Groundwater and Soil Pollutions Status in Asian Subsurface Environment. The 3rd

International Symposium in Taiwan, November 2009, Taipei, Taiwan.

Shinji Kaneko Long—term urbanization and subsurface environmental changes in Asian megacities: Stage

model with DPSIR framework. The 3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.
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» Chieh Hung CHEN Comparisons between air and subsurface temperatures in Taiwan for the past century: a

global warming perspective. The 3rd International Symposium in Taiwa, November 2009, Taipei, Taiwan.

» Hideki Hamamoto Reconstruction of the thermal environment evolution from subsurface temperature

distribution in Bangkok. The 3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.
» Akinobu Miyakoshi Evaluation of the subsurface thermal environment in the Tokyo metropolitan area —
Urban subsurface heat island-. The 3rd International Symposium in Taiwan, November 2009, Taipei,

Taiwan.

» Jun Shimada Chemical and physical evidences in the groundwater aquifer caused by the groundwater
over—pumping and their countermeasures in the major Asian coastal cities. The 3rd International

Symposium in Taiwan, November 2009,

* Akio Yamashita Comparative analysis of land use distributions and changes in Asian mega cities. The

s100f014 yoreasay NS by |

3rd International Symposium in Taiwan, November 2009, Taipei, Taiwan.

+ Takahiro Hosaono The NA (nitrate—arsenic) boundary as an important concept in aquatic environmental

studies. RIHN 4th International Symposium, November 2009,

» Makoto Taniguchi Changes in the reliance on groundwater versus surface water resources in Asian

cities. 8th IAHS Scientific Assembly and 37th IAH Congress, September 2009, Hyderabad, Indo.

« Makoato Taniguchi Changes in the reliance on groundwater versus surface water resources in Asian

cities. 8th IAHS Scientific Assembly and 37th IAH Congress, September 2009, Hyderabad, India.
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Stage: FR

Project No.: C-06

Project Name: Effects of Environmental Change on the Interactions between Pathogens and Humans
Abbreviated Title: Environmental Diseases

Project Leader: KAWABATA, Zen’ ichiro

Research Axis: Circulation

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

Key Words: Freshwater ecosystem, Environmental alterations, Koi herpes virus (KHV) disease, Human life,
Interactions, Model

B Research Subject and Objectives Research Objectives and Topics

Objectives

Infectious disease hasbecome a significant global environmental problem. This studyinvestigates the
emergence and spread of Koi HerpesVirus (KHV) in Lake Biwa, Japan. KHV is apathogen responsible for
episodic mass mortality of commoncarp (Cyprinus carpio carpio) since the latel990s. The common carp is
the original domesticated aquaculturespecies, and an important source of protein today .

This study has three mainobjectives: (1) To describe Koi Herpes Virus diseaseecology, including: the
specific links betweenanthropogenic changes to freshwater ecosystems and the emergence andspread of KHV
disease; the impacts of KHV diseaseon local ecosystem services; the social and culturalattempts to
address KHV disease; and the environmentalchanges associated with human adaptation; (2) Todescribe a
general model of linkage betweenenvironments, pathogens and humans ; (3) To suggesthow interactions
between pathogen and humans may be modifiedin order to mitigate the human andenvironmental damages

associated with infectious diseases.

ResearchMethods and Organization

Fields surveys areconducted at Lake Biwa, Japan, and Lake Erhai, China.Laboratory work is undertaken
at RIHN.
Our project isorganized into five research groups, plus executive andadvisory groups, as follows:

The Human AlterationsGroup investigates the effects of anthropogenicenvironmental alteration on the
emergence
and spread of KHV and thebehavior of its host Cyprinuscarpio carpio.

The Pathogen and HostEcology Group defines the biology and ecology of KHVand carp, and so describes
the environmental factorsinvolved in KHV infection and transmission.

The Ecosystem ImpactsGroup examines the process of infection and theeffects of KHV disease on
ecosystem
functions such as materialcycling

The Economics and CultureGroup investigates the losses associated with KHVdisease, including of
ecosystem
services or other economicand cultural phenomena, and describes the socialattempts to redress those
losses.

The Feedback Groupexamines the human response to losses caused by KHVdisease, and the environmental
change associated withthis response

The Executive Group coordinates theactivities of each group and develops the model ofpathogen—human
interactions

Finally, an Advisory Group composed ofrecognized experts in relevant fields makes suggestionsin order
to

improve the research.

Perception andcontribution to global environmental problems
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Field surveys are being conducted primarilyat Lake Biwa, Japan, where researchers from various
disciplines and fishermen have accumulated much data, and at Lake Erhai, China. China is responsible for
almost theentire global carp production. Lake Erhai is an inland lake in China that has never
experienced anoutbreak of KHV. We will create a model to predict the outbreak and spread ofKHV in Lake
Biwa by accumulating and synthesizing both new and existing data from Lake Biwa. The model will be
applied to Lake Erhai to provide suggestions for how to manage the lake to lessen the probability ofan
outbreak of KHV disease. The practical application of this model to such animportant region is critical
to attenuating the global problem of KHV disease. The Lake Biwa model will bemodified to apply to other
infectious diseases in other areas, to suggestenvironments that might prevent the outbreak and spread of

infectious disease, and todemonstrate how to facilitate the safe coexistenceof humans and pathogens.

B Progress and Results in 2009 Main results to date

1) We found that water temperature on gentlegradient lakeshores is more spatially and temporallyvariable
than on steep banks constructed by humans. This result suggests that gentle shores canprovide a wider
range of thermal conditions that allows fishto finetune their (everyday) thermoregulatory
behavior, acclimate efficiently to (longer—term) changes in watertemperature, and generally alleviate
stresses associated with unfavorable water temperatures and soreduce susceptibility to KHV (Yamanaka et
al. 2010).

2) We established a method to measure KHVpresence in natural water (Minamoto et al., 2009a;Honjo et al.
2010) and found that in the five years sinceits presence was first documented, KHV has spreadthroughout
Lake Biwa (Fig. 4) (Minamoto et al., 2009b).

3) Telemetry tracking of carp behaviorrevealed that carp favor warmer water temperatures. This
findingwas incorporated into our mathematical modelpredicting KHV disease outbreaks.

4) We found no evidence of KHV antibodies incarp smaller than 30cm, while 54% of carp largerthan 30cm
were KHV positive. Of antibody-positiveindividuals, 44% contracted KHV by polymerase chainreaction
(PCR), strongly suggesting that thosesurviving carp become KHV carriers. A few individuals werepositive
by PCR but negative for antibodies, indicating recent infection. These results suggest thattransmission
of KHV is still occurring within the nativecommon carp population in Lake Biwa (Uchii, et al., 2009).

5) We developed a non—invasive method (i.e. amethod that does not require handling fish) to quantifyhow
water conditions stress carp. This method indicatesthat changes in water temperature do stress carp.

6) In Lake Erhai we found a pattern ofgradient and water temperature conditions similar to those ofLake
Biwa. The similarity indicates Lake Biwa can serveas a model for other lakes.

7) At national and international conferences,we have presented our findings on the linkages
betweenenvironment, pathogen and humans, and emphasized theirimportance to the prevention and control of

infectiousdisease

OCo-Researchers

© KAWABATA, Zen’ ichiro( Research Institute for Humanity and Nature,, Professor, Management )

(O ASANO, Kota ( Graduate School of Human and Environmental Studies, Kyoto
University, Professor, Model for Economical Effects )

O KAKEHASHI, Masayuki ( Graduate School of Health Science, Hiroshima University,, Professor, Model for
Epidemics )

O KONG, Hainan ( Shanghai Jiao Tong University, Professor, Lake Management )

O NASU, Masao ( Graduate School of Pharmaceutical Sciences, Osaka University,, Professor, Genome
Analysis of Pathogens )

O MATSUOKA, Masatomi ( Asahi Fishery Cooperative, Shiga Prefecture,, Secretary, Food Culture )

O MATSUI, Kazuaki ( Faculty of Science and Technology, Kinki University ,,Assistant
Professor, Antibody Titer Measurement )

O OHMORI, Koji ( Center for Marine Environmental Studies, Ehime University, Associate
Professor, Environmental Alteration )

(O O0KUDA, Noboru ( Center for Ecological Research, Kyoto University, Associate Professor, Food Web
Analysis )

O WU, Deyi ( Shanghai Jiao Tong University, Associate Professor, Lake Management )
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O MINAMOTO, Toshifumi ( Research Institute

O ITAYAMA, Tomoaki

KOHMATSU, Yukihiro

HONJO, Mie
ICHIJO, Tomoak i
SUZUKI, Arata
TAKAHARA, Teruhiko
IBUKI, Naomi
NAKANO, Takanori
NAKANO, Shinich
YASUNAGA, Teruo

OKUMIYA, Kiyohito
TAYASU, Ichiro

MIKI, Takeshi

PARK, Ho—Dong
DIVERSITAS

KOTLER, Moshe
NAIMAN, Robert
MAFFI, Luisa
RAPPORT,
MARAKKALE, Manage
SOTO, Doris

SOGABE, Atsushi
ONISHI, Hidejiro

YONEKURA, Ryuji

KONDOH, Michio
TANAKA, Nobuyuki

UCHII, Kimiko
TELSCHOW, Arndt

YAMANAKA, Hiroki

HISHIDA, Tatsuya

SAKAI, Yoichiro

SHIRAE, Yusuke

David J

for Humanity and Nature, Senior Researcher,,Detection of KHV

)

( Research Institute for Humanity and Nature, Research Fellow, Nano—technological

Measurements )

( Research Institute for Humanity and Nature,, Assistant Professor, Stress of Fish

)
Nature, Research Fellow, Detection of KHV )

Nature, Research Fellow, Legionella Disease )

Institute for Humanity and
Institute
Institute

Institute

Research

Research for Humanity and

(
(
( Research for Humanity and Nature, Research Fellow, Stress on Fish )
( for and Nature, Research Fellow, Metabolic Physiology

Research Humanity

)

( Research Institute for and Nature, Research Associate, Secretariat )

Institute

( Center for Ecological Research,

Humanity

( Research for Humanity and Nature, Professor, Stable Isotopic Analysis )
Kyoto University, Professor, Food Web Analysis )
( Genome Information Research Center , Research Institute for Microbial Diseases
Osaka University, Professor, Genome Analysis )

( Research Institute for Humanity and Nature, Associate Professor, Human Health )

( Center for Ecological Research, Kyoto University, Associate Professor, Stable
Isotopic Analysis )

( Institute

Professor, Mathematical Models of Epidemics )

of Oceanography, National Taiwan University, Assistant

( Faculty of Science, Shinshu University, Professor, Water Pollution )

( International Programme of Biodiversity Science Members, Secretariat in France
11 members of 9countries, Advisory for International Symposium )

( Medical School, The Hebrew University?Hadassah Jerusalem,

Israel, Professor, Molecular Study on KHV )

( University of Washington, Professor, Fish Habitat )

( Terralingua (International NGO) Canada, Director, Sociological Analysis )

( EcoHealth Consulting, Canada, Director, Eco Health )

( University of Sri Jayewardenepura University, Sri Lanka, Senior

Lecturer, Eutrophication )

( Fishery Department, FAO, UN, Rome, Italy, Senior Fishery Resources
Officer,, Resource Analysis )

( Center for Marine Environmental Studies, Ehime University, Research

Fellow, Environmental Alteration )

( Center for Marine Environmental Studies, Ehime University, Technical
Assistant, Environmental Alteration )

( Gifu Prefectural Research Institute for Freshwater Fish and Aquatic
Environments, Researcher, Stress on Fish )

( Ryukoku University, Lecturer, System Stability Analysis )

( National Institute for Environmental Studies, Research Assistant, Nano—
technological Measurements )

( Laboratoire Microorganismes, Research Fellow, Atibody Titer Measurement )

( Westfalian Wilhelms University, Muenster, Germany, Postdoctoral Research
Fellow, Mathematical Model )

( Dept. Environmental Solution Technology Fac. Science & Technology, Ryukoku
Univ.,Lab Assistant, Fish Habitats )

( Center for Ecological Research, Kyoto University, Graduate Student, Food Web
Analysis )

( Center for Ecological Research, Kyoto University, Graduate Student, Fish Habitat
)

( Graduate School of Human and Environmental Studies, Kyoto University, Graduate
student, Model for Economical Effects )

B Future Themes Scheduled Research Activities in 2010

1)

Develop a

method to quantitatively detectKHV in

sediment, organisms and other elements in



23

Research Projects

aquaticecosystems.

2) Clarify the distribution of infectious KHVin Lake Biwa.

3) Develop a micro—device to measure thequantity and infectivity of KHV in situ

4) Determine the environmental factorsinvolved in KHV dynamics and infectivity

5) Use outdoor experimental tanks to defineoptimum water temperature for carp.

6) Describe the environmental characteristicsof the places where KHV and carp interact, and clarify
thebehavior of the KHV-infected carp in order to revealthe locations where infection likely occurs .

7) Conduct controlled experiments to revealthe relationship water temperature and carp stress
andsusceptibility to KHV.

8) Demonstrate the ecological effects of carpon species composition in experimental ponds

9) Evaluate the cultural and nutritionalvalue of carp as a human food

10) Assess the economic and cultural impactsof carp die—offs

11) Create a preliminary model of theinteractions between environmental change, KHV and humans.

12) Survey the spatial and temporaldistribution of water temperature in Lake Erhai in order toestablish
the applicability of Lake Biwa findings to LakeErhai.

13) Describe the common parameters of KHV andother infectious diseases.

14) Promote collaboration with the DIVERSITASprogram of international biodiversity science.

15) Develop a set of recommendations toprevent or minimize the emergence and spread of

infectiousdiseases.

Books

[Chapters/Sections]

+ Kakehashi M Dec, 2009 Mathematical modeling on the spread of infectious diseases ( II. Mathematical
science in life sciences, Chap. 6 Mathematical science in medicine). Hironaka H (Representative
editor) (ed.) The second edition Encyclopedia in Modern mathematical sciences. Maruzen, Tokyo, pp. 5.

(in Japanese)

» Nishiura H, Kakehashi M and Inaba H Jun,2009 Two critical issues in quantitative modeling of
communicable diseases: Inference of unobservables and dependent happening,. Chowell G, Hyman JM,
Bettencourt LMA, Castillo—-Chavez C (Eds) (ed.) Mathematical and Statistical Estimation Approaches in
Epidemiology. Springer, Dordrecht Heidelberg London New York, pp. 35

Papers

[Original Articles])

» Honjo, M. N., Minamoto, T., Matsui, K., Uchii, K., Yamanaka, H., Suzuki, A. A., Kohmatsu, Y., Iida,
T., & Kawabata, Z. Jan, 2010 Quantification of cyprinid herpesvirus—3 (CyHV-3) in environmental water

using an external standard virus.. Applied and Environmental Microbiology 76  :161-168.
DOI:10. 1128/AEM. 02011-09. (reviewed)

» Minamoto, T., Honjo, M. N., Kawabata, Z. Nov, 2009 Seasonal Distribution of Cyprinid Herpesvirus 3 in
Lake Biwa, Japan. Applied and Environmental Microbiology 75(21) :6900-6904. DOI:10.1128/AEM. 01411-09.

(reviewed).

« Uchii, K., Matsui, k., Iida, T., and Zen  ichiro Kawabata. Oct, 2009 Distribution of the introduced cyprinid
herpesvirus 3 in a wild population of common carp. Cyprinus carpio L. Journal of Fish Diseases 32(10)
:857-864. DOI:10.1111/j.1365-2761.2009. 01064. x. (reviewed).

« Watanabe, M. and Asano, K. Sep, 2009 Distribution Free Consistent Estimation of Mean WTP in Dichotomous
Choice Contingent Valuation. Environmental and Resource Economics 44(1) :1-10
DOI:10. 1007/s10640-008-9255-3. (reviewed).

» Yonekura Ryuji., Yamanaka Hiroki., Ushimaru Atushi., Matsui Kazuaki., Uchii Kimiko ., Maruyama Atsushi.
Jun, 2009 Allochthonous prey subsidies provide an asymmetric growth benefit to invasive bluegills over
native cyprinids under the competitive conditions in a pond. PBiological Invasions 11 :1347-1355.
DOI:10. 1007/s10530-008-9342-y. (reviewed).
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» Chen XC, Wang XD, Kong HN, Wu DY, He SB, and Kawabata Z. 2009 Seasonal variation of mixing depths and

its influence on phytoplankton dynamics in the Zeya reservoir, China,. Limnology .

» Chen XC, Kong HN, He SB, Wu DY, Huang YY. 2009 Laboratory investigation of reducing harmful algae from

eutrophic water treated with light-shading plus aeration. Chemosphere .

» Wang YH, Zhang JX, Kong HN, Inamori Y, Xu KQ, Inamori R, Kondo T. 2009 A simulation model of nitrogen

transformation in reed constructed wetlands. Desalination (235) :93-101.

« Chen XC, Kong HN, He SB, Wu DY, Li CJ, and Huang XC. 2009 Reducing harmful algae in raw water by
light-shading. Process Biochemistry 44(357) :360

[Review Articles]
» Uchii, K., and Kawabata, Z. Oct, 2009 Biological invasion of a fish pathogen, cyprinid herpesvirus 3, into
Japanese freshwater ecosystems.. Japanese Journal of Limnology 70(3) :267-272. (in Japanese)

(reviewed).

Research Presentations

[Oral Presentation]

« Uchii, K., Telschow,A., and Kawabata, Z. Transmission mechanism of a viral pathogen through host
reproductive behavior. 57th Annual Meeting of Japanese Society of Japan, Mar 15,2010-Mar 20, 2010,
Tokyo. (in Japanese)

* Honjo, M. N., Minamoto, T., and Kawabata, 7 Detection and quantification of cyprinid herpesvirus—3
(CyHV-3) from sediments in lake and pond. . The 57th Annual Meeting of The Japanese Society of
Ecology, Mar 15,2010-Mar 20,2010, Meguro—ku, Tokyo.. (in Japanese)

* Minamoto, T., Honjo, M. N., Uchii. K., Yamanaka, H., Suzuki, A. A., Kohmatsu, Y., Yonekura, R., Omori,
K., Itayama T., Tanaka N., Asano, K., Sirae, Y., Okuda, N., Kawabata, Z. Interactions between koi
herpesvirus and humans. (in Symposium S12: Linkage among environmental alteration, infectious diseases
and humans) . The 57th Annual Meeting of the Ecological Society of Japan, Mar 15,2010-Mar 20,2010,

Meguro, Tokyo, Japan. (in Japanese)

» Minamoto, T., Honjo, M. N., Kawabata, Z. Dynamics of the cyprinid herpesvirus 3 in Lake Biwa, . The
74th Annual Meeting of the Japanese Society of Limnology, Sep 15,2009-Sep 17,2009, Oita City, Japan.

(in Japanese)

* Yamanaka, H., Sogabe, A., Omori, K., Minamoto, T., Uchii, K., Honjo, M., Suzuki, A., Kohmatsu, Y.
Kawabata, Z. Active thermoregulation and its seasonal change of common carp. The 74th Annual Meeting

of the Japanese Society of Limnology, Sep 15,2009-Sep 17,2009, Oita City, Japan. (in Japanese)

* Yamanaka Hiroki *., Sogabe Atsushi ., Omori Koji., Minamoto Toshifumi., Uchii Kimiko., Honjo Mie N.,
Suzuki Alata A., Kohmatsu Yukihiro ., and Kawabata Zen ichiro. Seasonality of behavioral
thermoregulation in common carp: potential effects on the onset of Koi Herpesvirus disease. The

Japanese Society of Limnology 74th annual meeting, Sep 14, 2009-Sep 17,2009, Ohita. (in Japanese)

* Yamamura, N., Telschow,A., Uchii,K., and Kawabata,Z. A basic equation for population dynamics with
destruction of breeding habitats and its application to outbreak of KHV disease.. 19th Annual Meeting
of Japanese Society for Mathematical Biology, Sep 09, 2009-Sep 11, 2009, Tokyo. (in Japanese)

« T. Ichijo, Y. Izumi, N. Yamaguchi, M. Nasu Rapid Detection of Respiratory Active Mycobacteria by
Auramine O-CTC double staining. 30th Annual Congress European Society of Mycobacteriology, Jul
05, 2009-Jul 08,2009, Porto, Portugal.

» Uchii, K. Establishment of cyprinid herpesvirus 3 in a wild population of common carp in Lake Biwa.

Workshop on CyHV-3 disease in an environment—human linkage, Apr 08, 2009, Kyoto

» Minamoto, T., Honjo, M. N., Kawabata, Z Seasonal distribution of cyprinid herpesvirus 3 in Lake Biwa.

Workshop on CyHV-3 disease in an environment—human linkage, Apr 08,2009, Kyoto, Japan.

[Poster Presentation]
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+ T. Ichijo, Y. Izumi, N. Yamaguchi, M. Nasu Auramine O-CTC double staining as a method for rapid
detection of respiring Mycobacteria. The 130th Annual Meeting of the Pharmaceutical Society of Japan
Mar 28, 2010-Mar 30,2010, Okayama. (in Japanese)

« T. Ichijo, A. Hiramatsu, T. Kenzaka, T. Baba, N. Yamaguchi, M. Nasu Diversity of Legionella
pneumophila in aquatic environments. The 130th Annual Meeting of the Pharmaceutical Society of Japan,
Mar 28, 2010-Mar 30,2010, Okayama. (in Japanese)

« T. Ichijo, N. Yamaguchi, M. Nasu Rapid detection of respiratory active nontuberculous mycobacteria by
Auramin e O-CTC double staining. The 83rd Annual Meeting of Japanese Society for Bacteriology, Mar
27,2010-Mar 29,2010, Yokohama, Kanagawa. (in Japanese)

* N. Yamaguchi, M. Nasu Relationship between bacteria and human in aquatic environments. The 83rd Annual
Meeting of Japanese Society for Bacteriology, Mar 27,2010-Mar 29,2010, Yokohama, Kanagawa. (in

Japanese)
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« T. Ichijo, Y. Izumi, N. Yamaguchi, M. Nasu Rapid detection of respiratory active Mycobacteria by
Auramine O - CTC double staining. 25th JSME Annual Meeting, Nov 21,2009-Nov 23,2009, Higashi-

Hiroshima, Hiroshima. (in Japanese)

« T. Ichijo, Y. Izumi, N. Yamaguchi, M. Nasu Rapid detection of respiratory active non—tuberculous
mycobacteria by Auramine O-CTC double staining. Forum 2009: Pharmaceutical Health Science and

Environmental Toxicology, Nov 05, 2009-Nov 06,2009, Ginowan, Okinawa. (in Japanese)

+ T. TIchijo, T. Baba, N. Inoue, T. Kenzaka, N. Yamaguchi,M. Nasu Diversity of Legionella pneumophila
isolated from aquatic environments determined by genotyping. 62nd Annual Meeting of Japanese Society
of Hot Spring Sciences, Sep 09, 2009-Sep 10, 2009, Kyoto. (in Japanese)

« T. Ichijo, Y. Izumi, N. Yamaguchi, M. Nasu Rapid Detection of Respiratory Active Mycobacteria by
Auramine O-CTC Double Staining. 30th Annual Congress European Society of Mycobacteriology, Jul
05, 2009-Jul 08,2009, Porto, Portugal.

» Minamoto, T., Honjo, N. M., Uchii, K., Yamanaka, H., Suzuki, A. A., Kohmatsu, Y., Kawabata, Z.
Detection of koi herpesvirus DNA from natural river water. International Symposium on Environmental

Change, Pathogens, and Human Linkages, Jun 11,2009, Kyoto

« T. Ichijo, T. Kenzaka, N. Inoue, A. Hiramatsu, T. Baba, N. Yamaguchi, M. Nasu Genetic Difference of
Legionella pneumophila Isolates between from Natural and from Anthropogenic Environments. 109th
American Society for Microbiology General Meeting, May 17,2009-May 22,2009, Philadelphia, PA, USA.

[Invited Lecture / Honoronary Lecture / Panelist)
* N. Yamaguchi, M. Nasu Relationship between bacteria and human in aquatic environments. The 83rd Annual
Meeting of Japanese Society for Bacteriology, Mar 27,2010-Mar 29,2010, Yokohama, Kanagawa. (in

Japanese)

« M. Nasu, T. Ichijo Environmental diseases. 57th Annual Meeting of Ecological Society of Japan, Mar
15,2010-Mar 20,2010, Meguro, Tokyo. (in Japanese)

- Kakehashi M Infectious diseases induced by human activities: Pandemic influenza, BSE and drug
resistant bacteria. Symposium: The connection between environmental change, infectious diseases and
humans, The Annual Meeting of the Ecological Society of Japan, Mar 15,2010-Mar 20,2010, Tokyo. (in
Japanese)

» Tomoaki Itayama Aquatic environment and new technologies in Japan. The second International Conference

with the Subject: Attaining Security of Fisheries and Aquatic Resources. , Dec 08, 2009-Dec 10, 2009,

Maejo University, Chiangmai Thailand. Key note presentation.
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Stage: FR
Project No.: C-07

Project Name: Global Warming and the Human—Nature Dimension in Siberia: Social Adaptation to the Changes
of the Terrestrial Ecosystem with an Emphasis on Water Environment

Project Leader: INOUE,Gen
Research Axis: Circulation
URL.: http://www.chikyu.ac.jp/siberia/

B Research Subject and Objectives

Siberia is one of the areas where global warming will be most evident. Perceivable changes in the
ecosystem and the cryosphere, such as the increase of winter temperature, shift up of snow melting
season, or, snow precipitation increase, are expected. They have already been reported in recent years.
Such climate changes will cause the long—term change of permafrost dynamics, vegetation dynamics, water
cycle, carbon cycle, and consequently the positive feedback to the climate change. Especially, the
impact of climate change appears drastically in regional scale. The regional climate change damages to
the agriculture, forestry, stock farming, and social infrastructure such as buildings and roads through
the flood and weakening of ground. We observed the decline of forest due to the humidification of soil,
the damage to the forest due to the insect pest as they come to serve through a winter, and the exposure

of permafrost due to the grooving of land by flood called as “Ovlahgi”

This research project seeks to elucidate three aspects from both the natural and the human social
science perspectives. These three points are (1) the characteristics of the water and carbon cycles,
including the driving forces of their annual variation and predictions into the near future, (2) the
capability of multi—ethnic population to adapt to the changes who have the historically unique social
systems, and (3) the feedback of water and carbon cycle changes and the people’ s activities to the

climate.

B Progress and Results in 2009

In this fiscal year, several sub—group meetings and a domestic workshop with all Japanese members
participated were held. In summer, more than half of Japanese members visited Russia to discuss the

cooperation and to get information or data.

The activities of each group are as follows:

1) The Siberia bird’ s eye group (Group 1)

- Flood due to river ice jams in the Lena River was inspected from Landsat satellite data. Timing, water
level, and the flow rate of the river ice blocks were estimated.

— Studies of carbon cycle have been started using ASTER and MODIS satellite data by means of BEAMS
algorithm. Atmospheric carbon dioxide and methane concentrations derived from GOSAT satellite were tried
to use independently in the algorithm.

— Strategy to use the GOSAT data to retrieve sink and source distribution in Siberia has been
discussed. A research scientist was assigned to do this job.

— Since forest fires are expected to increase in Siberia, the use of GOSAT data to identify the emission

rate of carbon dioxide and methane has been discussed.

2) The water cycle and ecosystem interactions study group (Group 2)
- Understanding the responses of the forest ecosystem to the past (100 year schedule) climate change
were started using isotope analyses of tree rings.

— A new monitoring tower was successfully constructed and meteorological / hydrological measurements



27

Research Projects

were started at Ust’ Maya, located around 500 km to the south—east of the existing monitoring tower at
Yakutsk. Because annual precipitation at the new site is 1.5 times greater than that at Yakutsk, we can
compare the surface fluxes of heat, water vapor, and carbon dioxide to detect forest ecosystem
responses in conjunction with precipitation amount

— Estimation of the Lena River discharge using a hydrological cycle model, in which land surface models

and runoff models combined, was carried out.

3) The human ecology group (Group 3)

— Main task of the influence of global warming on the society was confirmed in the sub—group meeting

- Field studies revealed that availability of drinking water (stored as ice in winter), availability of
bio—fuels (mainly wood), pasture, land productivity, and patterns of animal reproduction for huntings
are changing

— The exposure of permafrost due to the grooving of land by flood called as “Ovlahgi” was investigated
with the research group 2 and with a researcher of the Melnikov Permafrost Institute, Siberian Branch of
the Russian Academy of Sciences.

- It was revealed that the number of wild and domestic reindeer has dramatically declined in recent
years. Mounting devices on wild reindeer were prepared to monitor reindeer tracks using satellite

positioning systems. The problem of data collection was discussed with Russian partners.

4) Common research targets
— At the domestic workshop held from 5 to 6 December 2009, fruitful discussion of whole groups were held
and the common research targets were focused on the water and cryospheric environment changes related

with the frequent flood

QOCo—Researchers

© INOUE Gen ( Research Institute for Humanity and Nature, Professor, Management of Project )
O YAMAGUCHI Yasushi ( Nagoya University, Professor, Analysis of the changes in the land cover using
satellite data )
(O SASAI Takahiro ( Nagoya University, Assistant Professor, Analysis of carbon exchanges using the
terrestrial biosphere model )
MAKSYUTOV Shamil ( National Institute for Environment Studies, Chief Researcher, Carbon budget
estimation from GOSAT and other observation data )
YASUNARI Tetsuzo ( Nagoya University, Professor, Climatic data analysis )
ALEXANDROV Georigi ( National Institute for Environment Studies, NIES Fellow, Impact of global warming

)
KANZAWA Hiroshi ( Nagoya University, Professor, Scenario of global warming in Siberia )
O SAKAI Tohru ( Research Institute for Humanity and Nature, Researcher, Remote sensing )

O KOBAYASHI Nakako ( Research Institute for Humanity and Nature, Researcher, Data analysis of GOSAT to
evaluate C02/CH4 emission from wild fire )

O KIM Heonsook ( Research Institute for Humanity and Nature, Researcher, Inverse model analysis of
GOSAT data )
O OHTA Takeshi ( Nagoya University, Professor, Analysis of water energy and carbon cycles in
forests, water balance analysis in a basin scale )
O HIYAMA Tetsuya ( Nagoya University, Associate Professor, Analyses of sub—surface water and
basin—scale water budget )
KOTANI Ayumi ( Nagoya University, Assistant Professor, Analysis of atmospheric boundary layer
and forest responses to environmental changes )
SUGIMOTO Atsuko ( Hokkaido University, Professor, Reconstruction of past changes in environment and
vegetation activity )
KODAMA Yuji ( Hokkaido University, Assistant Professor, Analysis of snow accumulation processes
)
YAMAZAKI Takeshi ( Tohoku University, Associate Professor, Analysis of land surface processes using

a land surface model )
YONENOBU Hitoshi ( Naruto University of Education, Associate Professor, Reconstruction of past tree
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HATTA Shigemi

PARK Hotaek
MAXIMOV Trofim C.

KONONOV Alexander V.

MAXIMOV Ayal

O TAKAKURA Hiroki

O OKUMURA Makoto

O FUJIWARA Junko

YOSHIDA Atsushi

NAKATA Atsushi

IKEDA Tohru

TATSUZAWA Shiro

EHARA Sayuri

IGNAT’ EVE Vanda B.

SARDANA Boyakova

NAGAYAMA Yukari

B Future Themes

grow rate and past climate )

( Tomakomai National College of Technology, Associate Professor, Runoff analyses
for continental-scale river basin )

(' JAMSTEC, Researcher, Analysis of snow accumulation processes )

( Insitute for Biological Problems of Cryolithozone, SD, RAS,Head

researcher, Analysis of photosynthesis in boreal forests )

( Insitute for Biological Problems of Cryolithozone, SD, RAS, Researcher, Analysis
of photosynthesis in boreal forests )

( Insitute for Biological Problems of Cryolithozone, SD, RAS, Researcher, Analysis
of photosynthesis in boreal forests )

( Tohoku University, Associate Professor, Related analysis of freezing water
environmental use and an occupation in the rural society of the Lena middle
region; Relational analysis of an occupation pattern and environmental change in
East Siberia )

( Tohoku University, Professor, Survey and analysis of the history and technology
of transportation in East Siberia )

( Research Institute for Humanity and Nature, Researcher, Cultural anthropology
focusing to shamanism )

( Chiba University, Professor, Analysis in Relationship between Subsistence System
Patterns and Environmental Changes in West Siberia )

( Hokkaido Museum of Northern Peoples, Curator, Analysis in Relationship between
Subsistence System Patterns and Environmental Changes in Southern Siberia )

( Hokkaido University, Professor, Animal resource use and environmental analysis in
Eastern Siberia )

( Hokkaido University, Assistant Professor, Ecological study of wild/domestic
reindeer in Eastern Siberia )

( Hokkaido University, Ph.D Candidate, Environmental recognition of Sakha people in
Eastern Siberia )

( Humanitarian Research Institute, Sakha Republic Science

Academy, Professor, Sociological survey and relational analysis of society and
development in Sakha Republic. )

( Humanitarian Research Institute, Sakha Republic Science

Academy, Professor, History of Infrastructure and Transportation System in East
Siberia )

( Research Institute for Languages and Cultures of Asia and Africa, Tokyo, Post—
doctoral researcher, Environmental recognition of native people in Eastern Siberia

)

Climate change and social change intersect in complex ways and are often difficult to predict. We

believe that the human dimension of climate change in Siberia is an important factor, because human

reaction to changing

environments has the potential to exacerbate, or perhaps mitigate, negative

impacts. Analysis of difference in social response to environmental change will improve understanding of

social—ecological fragility and vulnerability
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Stage: FR
Project No.: D-02

Project Name: A New Cultural and Historical Exploration into Human—Nature Relationships in the Japanese
Archipelago

Project Leader: YUMOTO, Takakazu
Research Axis: Diversity
URL: http://www.chikyu.ac.jp/retto/retto.htm

B Research Subject and Objectives

Researchobjectives and background

TheJapanese Archipelago extends over 3000 km from North to South, and includessubarctic, cool temperate

warm temperate and subtropical climatic zones. It isevident that, even during the global environmental
changes that have takenplace over the past 100.000 years, these various climatic zones were present.As a
result, the characteristics of the natural environment and the humansubsistence activities within the
Japanese Archipelago varied greatly, as didthe relationships between nature and human activity. Under
the influence ofclimatic change and human activities, the distributions of individual species ofplants
and animals in the Japanese Archipelago and its surrounding landmasseshave been constantly changing.
Populations of plants and animals haverepeatedly divided, expanded and diminished in response to changes
in theavailability of suitable habitat. Where suitable habitat was not available, thespecies became
extinct.

Theknowledge and skills that humans have developed concerning individual speciescan be considered to
contain both the idea that biological resources should beused in sustainable way, and the desire to
harvest without fear of exhaustingthe resources. Although ethnological research has highlighted
phenomena such aspublic management of lands and resources, and environmental preservationthrough limited
harvest, it is still unclear when, in which region and amongwhom the philosophy of preservation was put
into practice, or under whichsocial conditions it became an influential way of thinking. Throughout
theperiod of human habitation, the Japanese Archipelago has been blessed with awarm climate and abundant
rainfall, and consequently abundant biologicalresources. But what is the history of overuse and
exhaustion of thoseresources? And how did individual species fare in this historical process?These are
the central issues of the present project

The three main problems to beinvestigated here are as follows.

1) How did new subsistence/economic systems(human-nature relationships concerning food, shelter

clothing, tools, fuel, fodder, fertilisers, medicine, rituals) emerge and spread?

2) How were these subsistence/economicsystems maintained, and how and why did they end? What kind of
social system(social structure, economic foundation, system of spatial organisation, technical system

perception of nature) supported the subsistence/economicsystem, and, after it ends, how does the social
system change?

Whatbecomes of the biological resources that were connected to the system after itends? Do they become

entirely extinct or remain as relics?

Significance as a RIHNproject

(1) Reconstructing Japanese historyfrom an unprecedented point of view in the following three respects.
1) Takingthe climatic changes over the last tens of thousands of years as an axis, theproject will
examine both the history of the living organisms and humanhistory, interpreting history as the sum total
of all human—nature relationshipvectors in all the periods (for example, the Satoyama, a traditional
rural agro—ecosystem which has establishedin early modern Japan).

2) By comparative analysis of thesocial and economic factors that shaped and supported the human—
naturerelationships in each of six climatically and historically different regions ofthe Japanese

Archipelago, the project will explicate the connections betweenthose regions. At that we understand the
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present—day biota in each of theregions as a result of the history of the division, relocation and local
oroverall extinction of species. 3) From the point of view of human ecology andusing materials such as
archaeological remains, historical records, and oraltradition, we will attempt to reconstruct the
network of natural resource usagein each of the regions in each period. Based on the results of this
analysis,we aim to identify the main cause of change in human—nature relationships, andto verify the
extent to which the concept of using biological resources insustainable ways existed in each period

(2) Building atheoretical method for reconstructing the history of human beings based on
theinteraction with the environment using a trans—disciplinary approach. Theproject attempts to
establish a new research method, which can be applied inother regions, by explicating the mechanisms
underlying human culture andenvironmental issues through an approach which is wide, both in its time
andspace scale, and which takes into account both the impact that naturalenvironment has on the
formation and change of human cultures, and theinfluence that human activities exert on the natural
environment.

(3)Proposing some guidelines for avoiding future threats to the environment. Byunderstanding the
long—term impact that human activities have on the naturalenvironment through the change 1in
subsistence/economic systems, it is possibleto predict the future environmental dangers, e.g. the loss

of biologicaldiversity, and to propose a realistic policy for handling them.

B Progress and Results in 2009

Outcomes of the project asa whole

1) A series ofchronological charts of environmental history for each district is beingcompiled from
epoch-making events on environmental issues and policy changes onresource managements. It will be
completed by adding data of estimatedvegetation changes (based on pollen analysis) and population change
(based onhistorical demography). More than 6000 chronological data were compiled as adatabase in Hu-Time
(time—sequence data base)

2) The word “wise use” hasbeen examined from various aspects in several workshops. Consequently, it
isdefined as knowledge and skills which have been enable to use the regenerablenatural resources without
exhausting, and to obtain ecosystem services (provisioning, regulating, cultural, and supporting, insensu
Millennium Ecosystem Assessment (2005)) in sustainable ways. Examplesof “wise use” and “unwise use”

from each district are being sorted out andcategorized by identifying which multi-layered governance
(e.g. community, local government, national government, international organization) took aninitiative
role, and according to what kind of incentive it concerned to. Eachchronological datum was notified as a
character of a particular layer of environmentalgovernance.

3) Paleo—ecosytem WG andPlant geography WG held a cooperative workshop to combine each achievement.
Oneof their outcomes is to identify the refugees for warm temperate plants andcold temperate plants in
Last Glacial Maximum. The results were presented in asymposium of Japanese Society of Botany. Based on
the discussion then, anestimated vegetation map in Last Glacial Maximum in Japan Archipelago(including
Sakhalin) is now preparing for publication.

4) Analyses on old boneshave been conducted, focusing to the comparison among Jomon period (highself-
sufficiency, by hunting and gathering), Edo period (high self-sufficiency, by developed agriculture with
national-wide trade) and Present (lowself-sufficiency, food supported by international trade). In Jomon
period, three human populations; Hokkaido, Honshu—Kyushu, and Okinawa were recognizedas different groups
based on dietary: Hokkaido population depended on seamammals or fish in high trophic level; Honshu-
Kyushu population depended on C3plant materials; and Okinawa population depended on fish and mollusks
inlagoon. Even in Edo period, three different groups still existed. But thosedifferences have

disappeared in the Present population.

Outcomes of each workinggroup
1) Paleo—ecosystem WG: Data of pollen analysis in Japanfrom various authors are being compiled to
register in Global Pollen Database.Comparative pollen analysis is undergoing dated back to Last Inter-—

glacialPeriod in Lake Biwa, Kamiyoshi Basin, and the Osaka Group in Kinki region, andrevealing the human
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activities and vegetation changes. Symposia were held inthe annual meetings of Ecological Society of
Japan andof The Japanese Association of Historical Botany

2) Plant geography WG: Plants from various climate zoneswere selected and analyzed by DNA makers.
Especially, nuclear DNA markers havesuccessively developed on Perseathunbergii as a climax species and
Zanthoxylumaianthoides as a pioneer species in warm temperate zone where lessinformation is available

3) 0ld humanbone WG: Stable isotope analysis on present human based on hair was conductedto reveal the
more—dependency on meats than on fish, and the extreme vegetarianlifestyle for some subjects. Also,
stable isotope analysis of the collagen fromold human bone of Edo Period revealed the considerable
regional variations offood intake: from coastal fish to millets which produced in slash-
and-burntcultivation.

4)  Sakhalin WG: The locality known as Cyurui where molarteeth of Naumann’ s elephants
(Palaeoloxodonnaumanni) were excavated 30 years ago was re—excavated to obtainenvironmental proxy as
pollen and tephra.

5) Hokkaido WG: Documents, either official and private, in Shiribeshi region were examined to study the
history of herring catch anddestruction of forests owing to firewood and boiling fish. Governmental
policyon resource managements in historical context is being analyzed

6) Tohoku WG: The local extinction of large mammals, wolves, boars, monkeys and deer was studied based on
old documents to reveal theyear of extinction and its presumed reason. The present—absent map of
monkeysin Edo Period, Meiji-Taisho Era, Showa 30s, the beginning of Heisei, andpresent in whole Tohoku
region has completed

7) Chubu WG: Documents in Edo Period were analyzed on themanagements of Osutaka—yama (a areaof the
protected forest for rearing young hawks which provide to lords used forhunting birds). A lot of
letters, which shows the conflicts between people whoobtained the benefits from young hawks and people
who wanted to log trees, wasdiscovered.

8) Kinki WG: History of forests which have been providingtimbers to old capitals (Nara, Kyoto, Osaka and
others) were studied, and theexhausting of large trees, conflicts between lords and villagers, and
thedevelopments of transportation were related to each other. Domestic use oftimber as housing in a
village was studied by breaking down an old house, andthe size and species of each timber were analyzed
intensively to reveal theforest use surrounding the village.

9) Kyushu WG: Fire which maintains grassland in Aso andKuju was analyzed by documents which recorded the
ceremony of lord’ s hunting byfiring. Also, a boring core analysis on pollen, tephra, plant opal
revealedthat the fire and grassland was observed before Akahoya tephra (ca.BP 6300).

10) OkinawaWG: Excavation of bone accumulation and documental works revealed that theextinction of
dugong (Dugong dugong)in Yaeyama Islands was occurred by over—killed in Meiji FEra, after the end

ofsustainable managements by Shuri Dynasty which monopolized the resource use

QOCo—Researchers

© YUMOTO, Takakazu ( Research Institute for Humanity and Nature, Professor, Project Leader )

O Takahara, Hikaru ( Graduate School of Life and Environment Sciences, Kyoto Prefectural
University, Professor, Paleo—ecology WG Leader, Reconstruction of historical
environments from plant remains )

Hase, Yoshitaka ( Gosho—ura Cretaceous Museum, Director, Paleo—ecology WG:Reconstruction of
historical environments from pollen )

Igarashi, Yaeko ( Institute for Paleo—environment of Northern Regions, Director, Paleo—ecology
WG:Reconstruction of historical environments from pollen )

Kanauchi, Atsuko ( Meiji University, Part-time Lecturer, Paleo—ecology WG:Reconstruction of
historical environments from pollen )

Kito, Norio ( Department of Education, Hokkaido University of Education
HAKODATE, Professor, Paleo—ecology WG:Reconstruction of historical environments
from pollen )

Minaki, Mutsuhiko ( Faculty of Commercial Sciences,University of Marketing and Distribution
Sciences, Professor, Paleo—ecology WG:Reconstruction of historical environments

from plant remains )
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Momohara, Arata
Morita, Yoshimune
Ogura, Junz—ichi

Murakami, Noriaki

Abe, Jun

Aoki, Kyoko

Fujii, Noriyuki

Nakayama, Yuichiro

Setoguchi, Hiroaki

Suka, Takeshi

Tachida, Hidenori

Tamura, Minoru

Tanaka, Hiroyuki

Tomaru, Nobuhiro

Yoshihiko

Tsumura,

Ushimaru, Atsushi

Yamaguchi, Hirofum

Yamane, Kyoko

Yoneda, Minoru

Fujisawa, Shiori

Hyodo, Fujio

Ishimaru, Eriko

( Faculty of Horticulture, Chiba University, Associate Professor, Paleo—ecology
WG:Reconstruction of historical environments from plant remains )

( Faculty of Science, Okayama University of Science, Professor, Paleo—ecology
WG:Reconstruction of historical environments from pollen )

( Faculty of Humanities, Kyoto Seika University, Professor, Paleo—ecology
WG:Reconstruction of historical environments from plant remains )

( Makino Herbarium, Tokyo Metropolitan University, Professor, Plant geography WG
Leader, Analysis of the distribution and genetic constitution of living plants )
( Research Faculty of Agriculture, Hokkaido University, Associate Professor, Plant
geography WG:Analysis of the distribution and genetic constitute of domesticated
plants )

( Graduate School of Human and Environmental Studies, Kyoto

University, Postdoctoral Research Fellow (JSPS),Plant geography WG:Analysis of the
distribution and genetic constitution of living plants )

( Faculty of Science, Kumamoto University, Associate Professor, Plant geography
WG:Analysis of the distribution and genetic constitution of living plants )

( Graduate School of Agriculture and Biological Sciences, Osaka Prefecture
University, Assistant Professor, Plant geography WG:Analysis of the distribution
and genetic constitute of domesticated plants )

( Graduate School of Human and Environmental Studies, Kyoto University, Associate
Professor, Plant geography WG:Analysis of the distribution and genetic
constitution of living plants )

( Nagano Environmental Conservation Research Institute, Researcher, Plant geography
WG:Analysis of the distribution and relations between insects and plants )

( Graduate School of Science, Kyushu University, Professor, Plant geography
WG:Analysis of the distribution and genetic constitution of living plants )

( Graduate School of Science, Kyoto University, Professor, Plant geography
WG:Analysis of the distribution and genetic constitution of living plants )

( Primate Research Institute, Kyoto University, Assistant Professor, Plant
geography WG:Analysis of the distribution and relations between insects and
plants )

( Graduate School of Bio—agricultural Sciences, Nagoya University, Professor, Plant
geography WG:Analysis of the distribution and genetic constitution of living
plants )

( Forestry and Forest Products Research Institute,Head of Genome Analysis
Laboratory, Plant geography WG:Analysis of the distribution and genetic
constitution of living plants )

( Faculty of Human Development, Kobe University, Associate Professor, Plant
geography WG:Analysis of the distribution and relations between insects and
plants )

( Faculty of Agriculture, Tokyo University of Agriculture, Professor, Plant
geography WG:Analysis of the distribution and genetic constitute of domesticated
plants )

( Gifu University, Assistant Professor, Plant geography WG:Analysis of the
distribution and genetic constitute of domesticated plants )

( Graduate School of Frontier Sciences, The University of Tokyo, Associate
Professor, 01d bone WG Leader, Stable isotope analysis on human—nature relations in
the past and the present )

( Faculty of Science, Kyoto University,Ph.D. students, 01d bone WG:Stable isotope
analysis on human—nature relations in the past and the present )

( Research Core for Interdisciplinary Sciences, Okayama University, Assistant
Professor, 01d bone WG:Stable isotope analysis on human—nature relations in the
past and the present )

( Research Institute for Humanity and Nature, Project Researcher, 01d bone
WG:Stable isotope analysis on human—nature relations in the past and the present

)
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Katayama, Kazumichi ( Kyoto University, Professor Emeritus, 0ld bone WG:Analysis of human diets based
on old human bones )
(O Nakano, Takanori ( Research Institute for Humanity and Nature, Professor, 0ld bone WG:Stable isotope
analysis of human—nature relations in the past and the present )

O Tayasu, Ichiro ( Centre for Ecological Research, Kyoto University, Associate Professor, 0ld bone
WG:Stable isotope analysis on human—nature relations in the past and the present
)

O Sato, Hiroyuki ( Graduate School of Humanities and Sociology, The University of

Tokyo, Professor, Sakhalin WG Leader, Archaeological studies on human—nature
relationships )
Izuho, Masam ( Faculty of Urban Liberal Arts, Tokyo Metropolitan University, Associate
Professor, Sakhalin WG:Archaeological studies on human-nature relationships )
Masuda, Ryuichi ( Creative Research Initiative “Sousei” , Hokkaido University, Associate
Professor, Sakhalin WG:Archaeological studies on human-nature relationships )
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Oda, Hirotaka ( Nagoya University Center for Chronological Research, Assistant
Professor, Sakhalin WG:Archaeological studies on human—nature relationships )

Sasaki, Shiro ( National Museum of Ethnology, Professor, Sakhalin WG:Archaeological studies on
human—nature relationships )

Takahashi, Keiichi ( Lake Biwa Museum, Curator, Sakhalin WG:Archaeological studies on human—nature
relationships )

Yamada, Satoru ( Board of Education, Kitami City, Curator, Sakhalin WG:Archaeological studies on
human—nature relationships )

O Tajima, Yoshiya ( Faculty of Economics, Kanagawa University, Professor, Hokkaido WG

Leader, Historical studies on human—nature relationships )

Fumoto, Shin’ ichi ( Faculty of Education and Human Sciences, Niigata University, Associate
Professor, Hokkaido WG:Historical studies on human—nature relationships )

Kojima, Kyoko ( Faculty School of Human Life Sciences, Showa Women s University, Part—time
Lecturer, Hokkaido WG:Historical studies on human—nature relationships, Ainu cases
)

Kosugi, Yasushi ( Graduate School of Letters, Hokkaido University, Professor, Hokkaido

WG:Archaeological studies on human—nature relationships )

Miura, Yasuyuki ( Historical Museum of Hokkaido, Curator, Hokkaido WG:Historical studies on human—
nature relationships )

Nakano, Yasushi ( Graduate School of Humanities and Social Sciences, University of
Tsukuba, Associate Professor, Hokkaido WG:Ethnological studies on human—nature
relationships )

Ushiro, Hirosh ( Historical Museum of Hokkaido, Chief Curator, Hokkaido WG:Archaeological studies
on human—nature relationships )
O Ikeya, Kazunobu ( National Museum of Ethnology, Professor, Tohoku WG Leader, Ethnological study and

research on the human-nature relations )

Izawa, Kosei ( Research Group of Monkeys, Miyagi,Head, Tohoku WG:Analyses on human—nature
relationships and the distribution of mammals )

Kikuchi, Isao ( Department of Cultural Studies, Miyagi Gakuin Women’ s
University, Professor, Tohoku WG:Analyses on human—nature relationships and the
distribution of mammals )

Nishizaki Nobuko ( Faculty of Administration and Social Sciences, Fukushima University, Associate
Professor, Tohoku WG:Analyses on human—nature relationships and the distribution
of mammals )

Mito, Yukihisa ( Aichi University of Education, Part-time Lecturer, Tohoku WG:Analyses on human—
nature relationships and the distribution of mammals )

Oka, Keisuke ( Faculty of Policy Management, Tohoku Bunka Gakuen University, Professor, Tohoku
WG:Analyses on human—nature relationships and the distribution of mammals )

O Shirouzu, Satoshi ( The Law Faculty, Chuo—Gakuin University, Associate Professor, Chubu WG
Leader, Historical studies on human—nature relationships )

Aragaki, Tsuneaki ( Tokyo National College of Technology,Part-time Lecturer, Chubu WG:Historical

studies on human—nature relationships )
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Inoue, Takuya
Hasegawa, Hirohiko
Nakazawa, Katsuaki
Sasaki, Akihiko
Sekido, Akiko
Taguchi, Hiromi
Yoshimura, Satoko
Osumi, Katsuhiro
Fukamachi, Katsue
Horiuchi, Mio
Inomoto, Tohru
Ito, Hiroki
Mizuno, Shoji
Morimoto, Sensuke
Oku, Hirokazu
Sakuma, Daisuke
Iinuma Kenji
Danjo, Tatsuo
Goto, Munetoshi
Haruta, Naoki
Hattori, Hideo
Miyabuchi, Yasuo
Nagamatsu, Atsushi
Nakayama, Akinori

Ohyama, Takuo

Tachibana, Masanobu

Sasaki, Akira

Shimomura, Satoshi

( Fuji Municipal Museum, Senior Curator, Chubu WG:Ethnological analysis of the
human—-nature relationships )

( School of Letters, Meiji University, Part—time Lecturer, Chubu WG:Geographical
studies on human—nature relationships )

( Nagano National College of Technology, Associate Professor, Chubu WG:Historical
studies on human-nature relationships )

( School of Letters, Sendai Shirayuri Women’ s College, Part—time Lecturer, Chubu
WG:Geographical studies on human—nature relationships )

( Faculty of Education, Gunma University, Associate Professor, Chubu WG:Human—
geographical studies on human—nature relationships )

( Faculty of Arts, Tohoku University of Arts and Design, Professor, Chubu
WG:Ethnological analysis of the human-nature relationships )

( National Museum of Japanese History, Assistant Professor, Chubu WG:Ethnological
analysis of the human—nature relationships )

( Forestry and Forest Products Research Institute, Senior Management Officer, Kinki
WG Leader, Analyses on human—nature relationships )

( Graduate School of Global Environmental Studies, Kyoto University, Associate
Professor, Kinki WG:Ecological analyses on human—nature relationships )

( Center for Regional Collaboration, Kanazawa University, Research Fellow, Kinki
WG:Analyses on human—nature relationships and the distribution of plants )

( Satoyama Network in Seya, Head, Kinki WG:Analyses on human—nature relationships
and the distribution of plants )

( Forestry and Forest Products Research Institute, Senior Researcher, Kinki
WG:Analyses on human—nature relationships and the distribution of plants )

( School of Human Cultures, The University of Shiga Prefecture, Professor, Kinki
WG:Analyses on human-nature relationships and the distribution of plants )

( Museum of Folklore, Nara Prefecture, Curator, Kinki WG:Analyses on human—nature
relationships and the distribution of plants )

( Institute for the Study of Japanese Folk Culture, Kanagawa University, Research
Fellow, Kinki WG:Analyses on human—nature relationships )

( Osaka Museum of Natural History, Senior Curator,Kinki WG:Analyses on human—
nature relationships and the distribution of plants )

( Faculty of Humanities, Beppu University, Professor, Kyushu WG Leader, Study on
environmental history )

( Faculty of Humanities, Beppu University, Professor, Kyushu WG:Ethnological
analysis of the human—nature relationships )

( Beppu University, Professor Emeritus, Kyushu WG:Archaeological analysis of the
human—-nature relationships )

( Department of Education, Kumamoto University, Associate Professor, Kyushu
WG:Studies on the historical documents of human—nature relations )

( Graduate School of Social and Cultural Studies, Kyushu

University, Professor, Kyushu WG:Historical studies on human—nature relationships )
( Faculty of Education, Kumamoto University, Associate Professor, Kyushu
WG:Geological studies on human-nature relationships )

( Miyazaki Municipal University, Professor, Kyushu WG:Ethnological analysis of the
human-nature relationships )

( Faculty of Humanities, Beppu University, Associate Professor, Kyushu WG:Human-
geographical studies on human—nature relationships )

( Faculty of Humanities, Beppu University, Part—time Lecturer, Kyushu WG:Human—
geographical studies on human—nature relationships )

( Faculty of Humanities, Beppu University, Professor, Kyushu WG:Archaeological
analysis of the human—nature relationships )

( Faculty of Humanities, Beppu University, Part—time Lecturer, Kyushu
WG:Reconstruction of historical environments )

( Faculty of Humanities, Beppu University, Professor, Kyushu WG:Archaeological
analysis of the human—nature relationships )
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Shinoto, Maria ( Faculty of Humanities, Beppu University, Part—-time Lecturer, Kyushu
WG:Archaeological analysis of the human—nature relationships )

Shono, Kiwato ( Faculty of Humanities, Beppu University, Part—-time Lecturer, Kyushu WG:Botanical
studies on human—nature relationships )

Taka, Yoichi ( Meiho High School, Teacher, Kyushu WG:Historical studies on human—nature
relationships )

Tamagawa, Tsuyoshi ( Faculty of Humanities, Beppu University, Part—-time Lecturer, Kyushu
WG:Archaeological analysis of the human—nature relationships )

Ueno, Junya ( Faculty of Humanities, Beppu University, Part—time Lecturer, Kyushu
WG:Archaeological analysis of the human—nature relationships )

O Ankei, Yuji ( Faculty of International Studies, Yamaguchi Prefectural

University, Professor, Okinawa WG Leader, Ethnological study and research on the
human-nature relationships )
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Ankei, Takako ( Faculty of Medicine, Yamaguchi University, Part—time Lecturer, Okinawa
WG:Ethnological analysis of the human—nature relationships )

Ebihara, Ippei ( National Museum of Ethnology, Research Fellow, Okinawa WG:Ethnological analysis
of the human—nature relationships )

Hayaishi, Shuhei ( Kamakura Women’ s College, Lecturer, Okinawa WG:Ecological analyses on human—
nature relationships )

Kinoshita, Naoko ( Faculty of Letters, Kumamoto University, Professor, Okinawa WG:Archaeological
analysis of the human—nature relationships )

Moriguchi, Mitsuru ( Faculty of Humanities, Okinawa University, Associate Professor, Okinawa
WG:Ecological analyses on human—nature relationships )

Toguchi, Ken ( Faculty of Law and Letters, University of the Ryukyu, Part—time Lecturer, Okinawa
WG:Geographical analyses on human—nature relationships )

Toyama, Masanao ( Okinawan Archives, Okinawa Prefecture, Chief, Okinawa WG:Ecological analyses on
human-nature relationships )

QO Yahara, Tetsukazu ( Graduate School of Sciences, Kyushu University, Professor, Conceptualization WG
Leader, Theoretical modeling of human-nature relations WG )

O Abe, Hiroshi ( Graduate School of Human and Environmental Studies, Kyoto University, Associate
Professor, Conceptualization WG:Philosophical study on human—nature relations )

O Imamura, Akio ( Department of Bio—environmental Science, Kyoto Gakuen
University, Lecturer, Conceptualization WG:Theoretical modeling of human—nature
relations WG )

O Matsuda, Hiroyuki ( Faculty of Environment and Information Sciences, Yokohama National
University, Professor, Conceptualization WG:Theoretical study on the extinction of
species )

Murakami, Yumiko ( Research Institute for Humanity and Nature, Project Researcher, Conceptualization
WG:Archaeological analysis of the human—nature relationships )

O Nakai, Sei’ ichi ( Faculty of Humanities, Toyama University, Associate Professor, Conceptualization
WG:Historico—linguistic analysis of the human—nature relationships )

Sasaki, Naoko ( Research Institute for Humanity and Nature, Project Researcher, Conceptualization
WG:Reconstruction of historical environmental from plant remains )

Seo, Akihiro ( Research Institute for Humanity and Nature, Project Researcher, Conceptualization
WG:Analysis of the distribution and genetic constitution of living plants )

Shimizu, Isamu ( Health Research Foundation, Senior Research Fellow, Conceptualization
WG:Empirical study on conservation of species )

Tsujino, Riyou ( Research Institute for Humanity and Nature, Senior Project
Researcher, Conceptualization WG:Ecological analyses on human—nature relationships

)
B Future Themes
1) Wewill complete the chronological data base used by Hu-Time.
2) Wewill complete a scheme of socio—ecological conditions which discriminatewhether they lead

sustainable use of regenerable resource or not

3) Wewill publish 6 volumes of Japanese books on Japanese Environmental History “Japanese Nature
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modified by Human Activities” . Over 90 papers were alreadywritten by project members.

4) Wewill present our results and conclusion in RIHN international symposium whichwill be held in
October, 2010 (five or six related papers will be published asone volume in RIHN series in English by
Springer) as well as a satelliteprogram of CBD (Convention of Biodiversity) COP10 in Nagova.

5) We willorganize several workshops and symposium for local people.

Books

[Authored/Co-authored]

+ Kojima, K. 2009 From Emishi to Ainu. Yoshikawa—Kohbun—kan, Bunkyo, Tokyo, 181pp. (in Japanese)
Editing

[Editing / Co-editing])

« Ankei, Y., Moriguchi, M. (ed.) Feb, 2010 Grace from Paddy Fields. Border Ink, Naha, Okinawa, 110pp. (in
Japanese)

+ Hayaishi, S., Toguchi, K. (ed.) Feb,2010 Grace from Sea and Mountains. Border Ink, Naha, Okinawa,
110pp. (in Japanese)

« Ikeya, K. (ed.) 2009 Questions from the Environmental History: What is the Symbiotic Relation between
Human and Nature?. Iwanami-shoten, Chiyoda, Tokyo, 367pp. (in Japanese)

Papers

[Original Articles])

* Yumoto, T. Mar, 2010 Why the Japanese Archipelago is one of biodiversity hotspots?. Seibutsukagaku 61
1117-125. (in Japanese) (reviewed).

Miyabuchi, Y. and Terada, A. 2009 Subaqueous geothermal activity revealed by lacustrine sediments of

the acidic Nakadake crater lake, Aso Volcano, Japan. . Journal of Volcanology and Geothermal Research
187 :140-145. (reviewed).
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Stage: FR
Project No.: D-03

Project Name: Human Life, Aging and Disease in High—-Altitude Environments: Physio—medical, Ecological and
Cultural Adaptation in“Highland Civilizations”

Project Leader: OKUMIYA, Kiyohito

Research Axis: Diversity

B Research Subject and Objectives

Research Objectives:

We intend to explore new perspectives regarding how people live in high—-altitude environments where
oxygen levels are low and natural resources are limited. We focus on aging problems and lifestyle—
related diseases because we regard these as manifestations of global environmental issues in the human
body. We aim to clarify “highland civilization” , as defined by ecological and cultural adaptations to
high—-altitude environments, physiological adaptations, and how recent changes in lifestyle have affected
quality of 1life (QOL) amongst the elderly. We also propose a model of human—nature interactions in

“highland civilization.”

Background:

In humans, acute lack of oxygen causes irreversible brain damage within five minutes. In highland areas,
humans have adapted to the physiological, ecological and cultural challenges of high altitude
environments, which 1include low oxygen levels and scarce food sources, over many generations
(Aldenderfer 2003) (Baker 1978) (Beall 2006) (Rivera 2007). “Highland civilization” embodies both
ecological and cultural adaptations and it has been reported that elderly highlanders have a high
subjective QOL (Yamamoto 2008) (Matsubayashi 2009). In recent decades, modern lifestyle changes have
impacted highland life. Whilst highland life has become more convenient with increased food supplies, it
is estimated that lifestyle-related diseases such as myocardial infarction or diabetes will increase as
a result. Any increase 1in cardio—respiratory disease may have greater impact in a low oxygen
environment. In this project, we will study the influence of these lifestyle changes over several

decades on QOL among elderly highlanders

Significance for “Global Environmental Issues”

Environmental changes associated with human activities are actualized on a global scale. Improvements in
diet and medicine have increased the average life span, and with this, an increase in age-related
diseases including lifestyle-related diseases. Lifestyle-related diseases are age-related diseases
influenced by lifestyle, such as eating habits, activity level, sleep patterns, smoking and alcohol
consumption. Reconsidering lifestyles that encourage lifestyle-related diseases may be incidentally
coupled with rethinking lifestyles that impact the environment, such as activities that may contribute
to pollution and global warming.

This research explores a fundamental message regarding global environmental problems based on aspects of
lifestyle—related diseases and QOL in the elderly. Our project is compatible with RIHN’ s mission to
integrate the humanities and science by investigating QOL, lifestyle and environments within various
disciplines, including geography, agriculture, anthropology, meteorology, ecology, economics and
medicine. The Himalaya-Tibet area is the strategic investigation site. In 2007, the IPCC reported that
this area exceeds the global average for temperature increase and the severe glacial retreat is globally
important. Additionally, the decreasing water supply to the lower stream is an additional concern. We

have set an automated weather station (AWS) in Ladakh and started providing information to the public

B Progress and Results in 2009

a) Outcomes of the project as a whole

1) Changes in lifestyles under pressure from economic changes have brought about increases in the
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prevalence of lifestyle-related diseases and change of aging phenomena.

2) Increase in the prevalence of diabetes mellitus was strongly associated with increases in hemoglobin
levels caused by adaptation to hypoxia

3) Lifestyle—related diseases and aging are influenced by the interrelationships between long—term
adaptation to the environment and recent use of the environment, accumulated in the human body

4) High subjective QOL assessments were found in Tibetan people notwithstanding higher prevalence of

disabling conditions compared with Japanese populations.
b) Outcomes in the three study agenda streams

(1) To explore how humans have adapted to high-altitude environments physiologically,
ecologically and culturally.

Oxygen saturation, hemoglobin concentration (the primary conveyer of oxygen in the blood), Cardio Ankle
Vascular Index (CAVI) (atherosclerosis), pulmonary blood pressures (as indicators of dilatation and
blood flow to promote oxygen circulation), respiratory functions (intake of oxygen) and oxidative stress
were examined as indicators of physiological adaptation to thin air. Those factors were strongly
associated with prevalence of lifestyle-related diseases and acceleration of aging (Okumiya 2009)
(Matsubayashi 2009) (Okumiya 2010, in press) (Sakamoto 2009)

Qinghai, Ladakh and Arunachal Pradesh are three areas with different ecological and socioeconomic
conditions and patterns of livelihood. All are in the Himalaya-Tibet region: (i) the Ladakh region in
India, where people live in oases in the desert with agro—pastoral linkages but where the community is
now changing under the increasing influence of a market economy. Many young people are moving to rural
areas. Altitude: 2900-4600 m asl. (ii) Arunachal Pradesh State in India, where villages are surrounded
by forest and live by prototypical subsistence farming with the utilization of natural resource in
different altitude under less influence of a market economy. (Ando, Inamura, Kosaka. Living in Himalaya
2010 in press) (Figure 2) Movement of people to urban area is scarce. (200-4000 m asl). (Takeda 2007)
(iii) Qinghai Province in China, where the highland grasslands support both the agricultural Han people
and the pastoral Tibetan people (Haiyan county) (3000-3700 m asl). Yushu in Qinghai is the trade center
in the wide pastoral area and the lifestyle here has changed by urban settlement (Okumiya 2010, in
press).

We equipped an automatic weather station at Domkar village and installed 5 temperature/humidity sensors
in the Ladakh area from June 2009. Variations in local weather conditions were clarified. We developed a
fine resolution climatological profile in the region using a combination of these local meteorological
data and satellite data (Figure 3) (Yatagai 2009)

(2) To determine the health status of elderly highlanders, and explore possible factors
associated with lifestyle-related diseases in this population.

Han people had more hypertension and obesity than Tibetan people, associated with higher hemoglobin
concentrations in Han Chinese, regarded as different ways of adapting to hypoxia. Even in Tibetan people
there was a strong association between glucose intolerance (diabetes/pre—-diabetes), obesity and
polycythemia (increased hemoglobin) — an indicator of hypoxic maladaptation (Figure 4). There were
higher prevalences of atherosclerosis and high pulmonary blood pressures in people with higher
hemoglobin in Ladakh. There were also higher prevalence of obesity and hypertension in people with
higher hemoglobin in Yushu. (Okumiya, 2010 in press)

The prevalence of glucose intolerance and hypertension were much higher in Yushu than in Haiyan in
Qighai. Changes in lifestyle patterns by settlement and urbanization may accelerate increases in
prevalence of lifestyle-related diseases.

The prevalence of diabetes in Ladakh was as low as in Haiyan but impaired glucose tolerance
(pre-diabetes) was as high as in Yushu and higher than in Haiyan. The thrifty gene/phenotype hypothesis
(Schulz 2006) (Okumiya 2007) may help to explain some of the differences seen. In Ladakh, we found that

there were higher rates of diabetes in people with high economic status and change of food habit. In
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Himalaya regions at high altitude, after rapid changes in lifestyle, long adaptation to hypoxia and low
nutrition may have accelerated the onset and aggravation of diabetes. This is “the Himalaya model of

lifestyle-related diseases” - “diabetes acceleration hypothesis” -. (Okumiya, 2010 in press)

(8) To investigate the impact of modern developments over the past 50 years on lifestyle and
environment at high—altitudes and how these changes affect the QOL of elderly highlanders
People with glucose intolerance had high risk of losing independence in activities of daily livings,
which is a very important contributor to subjective QOL scores. Self-rated QOL was higher in Tibetan
people in rural Haiyan people than in people in urban Yushu. Even elderly people in Yushu had higher QOL
scores notwithstanding higher prevalences of disabling conditions than their counterparts in Japan. High
subjective QOL scores were associated with Tibetan Buddhism, family relationships and living conditions
in the community. The healer of Tibetan medicine takes responsibility for primary care of sick people
especially in Arunachal Pradesh. Social networks and Tibetan Buddhism may support high QOLs in the
Highland Civilizations. Such mechanisms should be further explored.

In 2008, field surveys were conducted in the Ladakh region in India, Qinghai Province in China and
Arunachal Pradesh State in India. In the Ladakh region, we described changes in lifestyle and
environment, and the well-being of the elderly in the Domkhar area. Although the incidence of diabetes
among the local people was low, it is likely that monks have a high incidence of diabetes. The
well-being of some elderly highlanders was worsened by diseases that could be treated if the necessary
equipment was provided. In the Haiyan County, Qinghai Province, we found a clear difference between Han
people and Tibetan people in terms of physiological adaptations to a highland environment, lifestyle-—
related diseases and well-being of the elderly. Our results showed the high possibility of diabetes
incidence according to lifestyle change in highlands, which suggested the importance of preventing this
disease in highlands. Although ADL of the elderly in Qinghai Province was lower than in Tosa, Japan, the
subjective satisfaction of daily life, with the exception of health, was higher in Qinghai Province than
in Tosa. In Arunachal Pradesh State, we recorded the altitudinal gradients of vegetation and land-use
systems from the valley bottom at 2000 m to the hilltop at 4000 m, and described characteristic
subsistence of local communities. Relationships between the natural environment and subsistence systems,

and the health status of the local community will be studied in the following year.
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Takayuki Shiraiwa ( Institute of Low Temperature Science, Hokkaido University, Associate
Professor, Evaluation of High-Altitude Environment, Snow Ice )

B Future Themes

In Qinghai in China, medical survey was carried out intensively and outputs were obtained more than
expected, but cultural and ecological surveys are delayed by political reasons. By continuing the
medical following—up and changing from hospital based to community—based checking, we will proceed to
cultural and ecological examinations more smoothly with the supports of the local researchers. While

collaborative study will be continued in individual and village levels in Ladakh and Arunachal more
intensively and will be started in Bhutan. Outputs by cultural and ecological examinations are somewhat
delayed compared with medical outputs. As the medical outputs were obtained in the three field sites in
Himalaya/Tibet, for example Himalaya model of lifestyle-related diseases, the collaborative examinations

will be focused and progressed more intensively with cultural and ecological teams.
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B Research Subject and Objectives

Research Objectives

This project proposes a new concept of “ecosystem networks” that links sociological, economic, and
ecological issues to solve environmental problems, especially the problem of ecosystem deterioration

The project aims to (1) clarify the mechanisms resulting in the collapse and deterioration of ecosystems
and then (2) facilitate restoration and maintenance of healthier ecosystems with rich biodiversity and
ecological functions while minimizing instability and uncertainty in the long term over a wide area. In
addition, it will (3) provide new approaches in environmental science by extracting the characteristics
of interactions between human societies and the environment, and changes in these interactions.
<{Background>

Most ecosystems on the planet have been seriously degraded by human activities and are now in critical
condition. This problem, which has led to the loss of biodiversity and ecosystem function, is widely
accepted as one of the most serious global environmental problems. Nevertheless, most research on the
issue has focused only on the direct consequences of human impacts. The collapse and deterioration
(destabilization and decrease in sustainability) of ecosystems by human activities via interactions
within the ecosystem network, including indirect and cascade effects, have rarely been considered. In
addition, few studies have taken a social science perspective, although environmental problems are one
of the consequences of the interactions between nature and human societies. The effects of social
structures (e.g., changes in and globalization of economic, political, cultural, and social networks
mediated by direct interactions and distribution and information systems) on ecosystems, and the effects
of the resultant collapse and deterioration of ecosystems on human societies, have rarely been
investigated in depth.

Unless we take complex interactions between human societies and ecosystems into consideration, we may
underestimate or misunderstand the impacts of human activities on ecosystems, and thus may not implement
effective measures. Therefore, in this project we propose a new concept of “ecosystem networks” to
facilitate understanding and management of environmental problems.

{Need to conduct the project at Research Institute for Humanity and Nature (RIHN))>

This project combines network aspects 1in ecology and social sciences, which have been studied
independently until now. The project framework enables us to investigate the effects of the structure of
society (economic, political, and cultural networks) on the ecosystem changes caused by human activities
and the effects of ecosystem changes on social structures. Such projects which explore global
environmental problems from the perspective of human—ecosystem interactions are impossible within the
conventional framework of distinct research fields. The approach of this project is unique, even at the
Research Institute for Humanity and Nature (RIHN), but its direction is in line with a central tenet of
RIHN, which holds that the root of so—called global environmental problems lies in human culture in the
broadest sense, that is, the fact that humans wish to control nature. The project would be difficult to
conduct anywhere other than at RIHN.

{Research methods>

The most important concept of this project is the “ecosystem network,” which has a nested structure
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involving interactions among and within subsystems, including human societies. Most terrestrial
ecosystems affected by human activities are a mosaic of different land covers. In the ecosystem network
the subsystems (e.g., primary forests, secondary forests, lands for shifting cultivation) form an
interacting network. In addition, each subsystem consists of networks of biological interactions.
Moreover, we place human society as a subsystem within the ecosystem network and regard human activities
as part of the interactions within the ecosystem network.

The research areas for this project are a tropical rainforest in Southeast Asia (Sarawak, Malaysia) and
a grassland in Central Asia (Mongolia). For a comparative investigation, it is essential to establish
more than one research area to obtain generalizable results and discussion. In both study areas,
terrestrial ecosystems are being devastated by the surge in Asian economies associated with the recent
dramatic economic growth of China. Nevertheless, the lives of many people depend on natural ecosystems,
and the destruction of these ecosystems results directly in dramatic changes in their lives. While the
economies of both regions have similar frameworks, their ecological characteristics, such as the
regeneration time of vegetation and the distribution of biomass in the ecosystems, differ.

For thousands of years, livestock have extensively grazed the grasslands of Mongolia. In recent decades,
however, overgrazing by livestock, especially by the increased number of goats raised for the production
of cashmere for export, has caused a serious problem in the region. Overgrazing results in excessive
vegetation removal from the soil surface, alkalinizes the soil, and facilitates the growth of inedible
plant species.

In Sarawak, ecosystems have changed dramatically in the last 100 years; land use has shifted from
extensive agriculture in forests by indigenous people to logging in natural forests as a source of
timber for export, and then to oil-palm plantations. The expansion of these plantations is thought to
have brought about a sharp decrease in biodiversity and caused a reduction in or loss of ecosystem
components essential to the indigenous people

In both Sarawak and the grasslands of Mongolia, we are conducting research in three core steps: (1)
Identification of area—specific problems and hypothetical ecosystem network structures closely related
to the problems; (2) confirmation and evaluation of the hypothetical links through field surveys, remote
sensing, literature surveys, and modeling; and (3) scenario analyses by building a few scenarios with
different network structures, and evaluation of predicted ecosystem and social status using various
indices. By integrating these results, we will (4) establish a general conservation theory based on the
concept of ecosystem networks. The core of the theory will indicate which network structures are likely
to lead to environmental problems and how we can restore the network to mitigate the problems.
{Organization>

The project is composed of three groups: one for the theoretical and modeling study and one group each
for the field studies in Mongolia and Sarawak. To facilitate cooperation and discussion irrespective of
research field, we do not divide the members of the field teams into subgroups; instead we have
supervisors with a background in the social sciences and ecology for each study site. See the attached

list for core and other members and their roles in the project.

B Progress and Results in 2009

(1) Identification of environmental problems and hypothetical ecosystem network structure closely
related to the problems
<{Mongolia>
We found the most serious environmental problem in Mongolia to be increased degradation of pastures in
areas where sustainable nomadism is difficult. Pasture degradation has been caused by overgrazing by
livestock as a result of increased numbers of livestock, concentrations of livestock around cities and
roadsides, and reduced migration distances of herders since the introduction of a free—market economy
following democratization in the early 1990s (Fig. 1A).
In the forest—steppe zone, the overgrazing leads to dominance by grazing—tolerant plants and soil
alkalization, which prevent the recovery of good pasture unless livestock grazing pressure is

dramatically reduced. In the steppe and dry steppe zones, overgrazing results in the decline or local
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extinction of shrubs in areas surrounding herders’ places of residence and villages. Climatic drying
also accelerates pasture degradation.

{Sarawak>

In Sarawak, we found the most serious environmental issues to be the declining availability of forest
resources for use by indigenous people and the related reduction in biodiversity caused by the expansion
of plantations. Our field research revealed that oil palm plantations cause degradation of ecosystem
services received by local indigenous people, such as reduced availability of and changes in hunted
animals, and loss of lands for shifting cultivation. Such problems may be associated with depopulation
(Fig. 1B).

We used a geographical information system (GIS) to map the expansion of oil palm plantations and
established datasets to analyze conditions associated with the development of plantations. We also
gathered basic information about other government policies that may have large impacts on the lives of
local people, such as the Sarawak Corridor of Renewable Energy (SCORE), which involves the construction

of many dams and hydroelectric power stations in various regions of Sarawak.

(2) Confirmation and evaluation of hypothetical links

<{Mongolia>

We studied the mechanisms leading to concentrations of livestock and reductions in nomadic distances
based on results of a questionnaire and field surveys. High concentrations of goats around cities and
roadsides were due to the high prices obtained for cashmere in these locations. The economic state of
herders also affected the degradation level: herders with a small number of livestock tended to increase
their number of goats and decrease nomadic distance, both of which contribute to pasture degradation.
One important hypothesis about water cycling in the study area is that the surrounding forests and
shrubs help maintain soil moisture in the pastures (Fig. 2). To test this idea, we continuously measured
precipitation and soil moisture. Our data do indicate that forests of the forest-steppe zone help
maintain soil moisture for a long period of time after precipitation while pastures do not. Therefore,
in addition to overgrazing, deforestation by foresters and herders and destruction of tree seedlings by
livestock may be serious problems that should be regulated for pasture conservation. On the other hand
in steppe and dry steppe zones, we found that shrubs, which are not the preferred food of livestock
have an important function; they constantly absorb water from deep soil, and have positive effects on
the growth of herbs by controlling moisture. In areas with serious pasture degradation, high livestock
density leads to grazing of shrubs, which accelerates pasture degradation (positive feedback).

{Sarawak>

Several factors were found to be responsible for the rapid expansion of plantations in Sarawak. The
strongest drivers were the increasing price of palm oil due to the expected exhaustion of fossil fuels
and growing demands for edible oils in the United States, India, and China. In addition, the increasing
demand for bio—fuels was another important factor.

Our survey revealed that one condition of the rapid development of plantations was alliances of
government and big business formed by unofficial money flow and family relationships. This may also lead
to tolerance of excessive and illegal deforestation and pollution by developers and conflicts with local
communities.

Another factor we have focused on is that changes in indigenous societies facilitate development of
lands customarily used by indigenous people. Increases in cash incomes as well as degradation of forests
drive more people from the forests to the cities, thus creating a positive feedback cycle of forest
degradation. To analyze this hypothesis, we conducted questionnaire surveys in 50 villages along the
Rajan and Baram rivers, two major rivers in Sarawak. Preliminary analyses support our hypothesis but
additionally revealed that other factors, such as the social capital of each village, also affect the
outcome of the feedback (Fig. 3)

(3) Institutions, indices, and simulation models investigated for scenario analyses

{Mongolia>
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We have considered the effects of different systems and institutions, such as the protection and
planting of tree seedlings and shrubs, organization of herders’ groups for common use of pasture,
improvement of road transport services, and the state of development (disordered or controlled) of
mining and agriculture, on the conservation and recovery of pastures with forests and shrubs

To evaluate different scenarios, we will use various social, economic, and ecological indices, such as
productivity of pastures and livestock, the price of livestock products, the household income of a
herder, land value, the chance of education, income distribution produced by mine and agriculture
developments, and changes in the gross domestic product and state budget.

We have begun developing numerical models to simulate the interactions between the migration behavior of
herders and vegetation properties. Such a model, together with the process model for plant-soil water
interactions, will be integrated into the land cover model (see Section 2) to analyze various scenarios.

{Sarawak>

We have investigated different systems and institutions, such as forest certification, bio—prospecting

and the Reducing Emissions from Deforestation and Degradation in Developing Countries (REDD) program for
scenario analyses. We have analyzed the effectiveness of and problems with these systems. For example

bio—prospecting, namely the utilization of bio-resources in tropical forests to develop new medicines,
has already started in Sarawak, but the high costs for pharmaceutical companies and the low rewards for
traditional knowledge make the system inefficient and unsustainable

To evaluate different scenarios, we will use variable social, economic, and ecological indices. In the
case of tropical forests, biodiversity is one of the most important ecological indices. In addition to
examining the effects of local vegetation on species diversity, we also conducted surveys at plots of
identical vegetation with different surrounding vegetation to elucidate larger—scale effects. The
results of these surveys suggest that the biodiversity of surrounding vegetation has a considerable
effect, especially in species—rich primary forests.

We have begun developing land cover transition models to simulate land cover changes for the entire
state of Sarawak using existing land cover GIS data and satellite remote-sensing data from the past two
decades. From this, the human impacts on land cover changes will be quantified and incorporated into a

mesoscale land cover model (see Section 2) with which we will analyze various scenarios.

(4) Establishment of conservation theory

We have just started establishing a general conservation theory for ecosystem networks on the basis of
concrete case studies from Mongolia and Sarawak. Although the structure of the theory has not been
clearly determined, two important points in the general theory have been isolated, i.e., two network
effects in the dynamics of socio—ecological systems. The first involves ripple effects that spread
through the spatial structure: for example, the migration distances of herders strongly affect
vegetation and sustainability, and local biodiversity is strongly influenced by surrounding land cover
The second is positive feedbacks of interactions between ecosystems and human behaviors, leading to
rapid changes called regime shifts. For example, a reduction in forest use by inhabitants decreases
profits from the forest, leading to further reductions in forest use, and the likely acceptance by

inhabitants of commercial logging or oil palm plantations
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(O Ishii, Reiichiro ( Research Institute for Global Change (JAMSTEC), Research Fellow, Group Leader,
Construction of Simulation Model )
O Ohgushi, Takayuki ( Center for Ecological Research, Kyoto University, Professor, Network Analyses )
Kitagawa, Kazuhiko ( Graduate School of Integrated Arts and Sciences, Kochi University, Graduate
Student, Forest measurements )
Kobayashi, Hideki ( Frontier Research Center for Global Change (JAMSTEC), Research
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Kobayashi, Yutaka
Kondo, Michio

Saizen, Izuru

Suzuki, Rikiei

Takada, Takenori

Tayasu, Ichiro

Dennis Dye

Nakamaru, Mayuko

Hasegawa, Shigeaki

Matsuoka, Masayuki

Yachi, Shigeo

Sarawak Work Group
O Sakai, Shoko

O Ichikawa, Masahiro

O Nakashizuka, Tohru
Igarashi, Shuichi

Ichie, Tomoaki

Itioka, Takaaki

Ichikawa, Tetsu

Inoue, Yuta

Onuma, Ayumi

Kato, Yumi

Kanazawa, Kentaro

Kamoi, Tamaki

Kishimoto, Keiko

Koizumi, Miyako

Sakaguchi, Mari

Samejima, Hiromitsu

Shimamura, Tetsuya

Fellow, Construction of Simulation Model )

( University of Florida, Visiting Researchers, Ecosystem Modelling )

( Faculty of Science and Technology, Ryukoku University, Associate Professor, Food
Web Analysis )

( The Graduate School of Global Environmental Studies, Assistant Professor, GIS
Analysis )

( Research Institute for Global Change (JAMSTEC), Sub Leader, Research
Scientist, Remote Sensing )

( Graduate School of Environmental Earth Science, Hokkaido

University, Professor, Theoretical Ecology )

( Center for Ecological Research, Kyoto University, Associate Professor, Stable
Isotope Ecology )

( US Geological Survey, Southwest Geographic Science Team, Research
Geographer, Remote Sensing )

( Graduate School of Division Science and Technology, Tokyo Institute of
Technology, Lecturer, Social Model Analyses )

( Research Institute for Humanity and Nature (RIHN), Senior Project
Researcher, Construction of Simulation Model )

( Kochi University Research and Education Faculty Natural Sciences Cluster
Agriculture Unit, Associate Professor, Remote Sensing )

( Center for Ecological Research, Kyoto University, Associate Professor
Environmental Ecology, Social Model Analyses )

( Research Institute for Humanity and Nature (RIHN), Associate

Professor, Supervision of Ecology Studies for Sarawak )

( Kochi University Research and Education Faculty Natural Sciences Cluster
Agriculture Unit, Associate Professor, Supervision of Social Systems for Sarawak )
( Tohoku University, Professor, Scenario Analysis )

( The United Graduate School of Agricultural Sciences, Ehime University, Graduate
Student, Sarawak Plant-Physiology Surveys )

( Kochi University Research and Education Faculty Natural Sciences Cluster
Agriculture Unit, Associate Professor, Sarawak Plant-Physiology Surveys )

( Graduate School of Human and Environmental Studies, Kyoto University, Associate
Professor, Sarawak Insect Surveys )

( Rikkyo University Sightseeing Department, Program Coordinator, Sarawak Chinese—
Society Surveys )

( The United Graduate School of Agricultural Sciences, Ehime University, Graduate
Student, Tree Physiological ecology )

( Faculty of Economics, Keio University, Professor, Sarawak Environmental Economy
Surveys )

( Kyoto University Graduate School of Asian and African Area Studies

(ASAFAS), Graduate Student, Sarawak Biological Resource Surveys )

( Shinshu University whole school education mechanism, Associate Professor, Sarawak
Biological Resource Surveys )

( The United Graduate School of Agricultural Sciences, Ehime University, Graduate
Student, Sarawak Bird Surveys )

( Research Institute for Humanity and Nature (RIHN),Project Researcher, Sarawak
Insect Surveys )

( Research Institute for Humanity and Nature (RIHN),Project Researcher, Sarawak
Biological Resource Surveys )

( Graduate School of Integrated Arts and Sciences, Kochi University, Graduate
Student, Tree Physiological ecology )

( Center for Ecological Research, Kyoto University, Researcher industry-university
co—operation official cooperation, Sarawak Biological Resource Surveys )

( The United Graduate School of Agricultural Sciences, Ehime University, Assistant
Professor, Sarawak Forest Structure Surveys )
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Soda, Ryoji ( Graduate school literature graduate course, Osaka City University, Associate
Professor, Sarawak Social Structure Surveys )
Tanaka, Sota ( Graduate School of Kuroshio Science, Kochi University, Assistant

Professor, Sarawak Biological Resource Surveys )

Nakagawa, Michiko ( Graduate School of Bioagriculture Sciences, Nagoya University, Associate
Professor, Sarawak Mammal Surveys )

Choy, Yee Keong ( Faculty of Economics, Keio University, Researcher visit, Sarawak Social Structure :c

Surveys ) o

Tsukamoto, Jiro ( Kochi University Research and Education Faculty Natural Sciences Cluster Eg
Agriculture Unit, Professor )

Tokumoto, Yuji ( Graduate School of Bioagriculture Sciences, Nagoya University, Graduate Student =

) %

Naito, Daisuke ( Kyoto University area study unification clearing house, Researcher ) %

Naoe, Shoji ( Center for Ecological Research, Kyoto University, Graduate Student ) :;

=

L.

@

Q

[72]

Nagamasu, Hidetoshi ( The Kyoto University Museum Section of Material Examination and Technical
Service, Associate Professor )

Hatada, Aya ( Kyoto University of Foreign Studies, Lecturer, Sarawak Environment Surveys )

Harada, Yuto ( Graduate School of Integrated Arts and Sciences, Kochi University, Graduate
Student )

Handa, Chihiro ( Graduate School of Human and Environmental Studies, Kyoto University, Graduate

Student, Sarawak Insect Surveys )
Hyodo, Fujio ( Research Core for Interdisciplinary Sciences, Okayama University, Assistant
Professor )
Fujita, Wataru ( Konan Women’ s University, Lecturer, Sarawak Social Structure Surveys )
Matsumoto, Takashi ( Graduate School of Human and Environmental Studies, Kyoto
University, Researcher, Sarawak Insect Surveys )
Mohd Effendi Bin Wasli( Graduate School of Kuroshio Science, Kochi University, Graduate
Student, Sarawak Biological Resource Surveys )
Morishita, Akiko ( Kyoto University Graduate School of Asian and African Area Studies
(ASAFAS), JSPS Research Fellow, Sarawak Politics Surveys )
Yamashita, Satoshi ( The Graduate School of Global Environmental Studies, Researcher, Sarawak Mushroom

Survey )
Yoneyama, Aogu ( The United Graduate School of Agricultural Sciences, Ehime University, Graduate
Student )
Mongolia Work Group
(O Fujita, Noboru ( Center for Ecological Research, Kyoto University, Assistant Professor, Group
Leader, Supervision of Ecology Studies for Mongolia )
O Maekawa, Ai ( Research Institute for Humanity and Nature (RIHN), Visiting
Researchers, Supervision of Social Science Studies for Mongolia )
Oniki, Shunji ( Japan International Research Center for Agricultural Sciences, Senior Research
Fellow, Mongolia Agricultural Economy Surveys )
Kamimura, Akira ( Tokyo University of Foreign Studies, Lecturer, Mongolia Environmental Society
Surveys )
Koda, Ryosuke ( Center for Ecological Research, Kyoto University, Graduate Student,Mongolia
Biological Resource Surveys )
Konagaya, Yuki ( National museum of Ethnology, Professor, Mongolia Nomadic Society Surveys )
Kondo, Junji ( Graduate School of Environmental Science, Okayama University, Graduate

Student, Mongolian Land cover Analysis )

Sugita, Michiaki ( Graduate School of Life and Environmental Sciences, University of
Tsukuba, Professor, Mongolia Water Circulation )

Nachinshonhor G.U ( National museum of Ethnology, Visiting Researchers, Mongolia Nomadic Society
Surveys )

Hirobe, Muneto ( Graduate School of Environmental Science, Okayama University, Associate
Professor, Mongolia Material Circulation )

Mori, Shinichi ( IMG, NGO organizer,Mongolia local Economy Surveys )
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Otoda, Takashi ( Graduate School of Environmental Science, Okayama University, Graduate Student )
Satoh, Takashi ( Graduate School of Life and Environmental Sciences, University of

Tsukuba, Graduate Student )
Johan B.Hj.Rahman  ( Forest Research Center Sarawak, Technical Officer )

Tamura, Kenji ( Graduate School of Life and Environmental Sciences, University of
Tsukuba, Associate Professor )
Nagai, Shin ( Frontier Research Center for Global Change (JAMSTEC), Technical study deputy
chief )
Mohammed Mahabubur Rahman( Graduate School of Agriculture Graduate Course,Kochi University, Graduate
Student )
Morinaga, Yuichi ( Graduate School of Life and Environmental Sciences, University of

Tsukuba, Graduate Student )

Yoshizawa, Shintaro ( Graduate School of Life and Environmental Sciences, University of
Tsukuba, Graduate Student )

Tarmiji bin Masron ( University Sains Malaysia, Senior Lecturer )

B Future Themes

(1) Topics for the field researches and data analyses in FY2010-11.

{Mongolia>

1) Continuous measurements of climate conditions

2) Seasonal production and livestock—grazed biomass of herbs and shrubs

3) Relationships among moving distances and other characteristics of farming and the economic and social
status of herders

4) Economic analyses of different types of livestock farming and other industries

{Sarawak>

1) Interactions between indigenous societies and ecosystems by a questionnaire survey

2) Characteristics (food web, biodiversity, ecological functions, etc.) of ecosystems under different
forest covers, especially in plantations

3) Actual and potential economic values of land with different land cover

(2) Scenario analyses

The scenario approach has become popular in recent years. Well-known examples include those proposed by
the Intergovernmental Panel on Climate Change (IPCC) for different levels of C02 emission, and those
proposed by Millennium Ecosystem Assessment. In both cases, each scenario (family) assumes a set of
conditions along a particular story line. We will use a similar approach. In the next two years, we will
identify scenarios for analysis and evaluate them using different indices. Three provisional scenarios
are as follows.

SCENARTIOS

1. Business as usual

Mongolia: Land privatization progresses and further declines of trees and shrubs cause degradation of
pastures. This causes a serious shortage of grasslands for stock farming and social instability

Sarawak: A bipolarization of lands into protected areas and monocultures (plantations) causes a shortage
of lands for indigenous people and abandonment of traditional cultures. It also causes serious global
problems because of CO2 emissions and loss of biodiversity unique to the region.

2. Infrastructure investment and development

Mongolia: This scenario includes road construction, the introduction of a cold transport system, and
building of wells in pastures. These strategies may improve livestock distribution and thus reduce the
overgrazing and degradation of pastures currently occurring around roads, cities, and wells because of
the high livestock densities in these areas.

Sarawak: This scenario includes road construction and establishment of an efficient system of
bio—prospecting. One problem in remote areas is a lack of access to facilities outside of the village
where residents can sell their products and send their children to school. Our questionnaire survey

revealed that such infrastructure is essential to maintaining a community in a good state. Economic
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valuation of traditional knowledge may be another way to promote inheritance of this knowledge

3. Changes in institutions

Mongolia: This scenario includes reinforcement of community units and establishment of protected areas.
One problem in Mongolia is the lack of management bodies for pastures. One possible solution is to
strengthen local communities and to allow them to manage their pastureland for sustainable use

Sarawak: This scenario includes a forest certification system and REDD. The effects of deforestation are
not included in current evaluations of the use of oil palms to decrease CO2 emissions. Such oversights
often lead to 1incorrect or inefficient strategies. REDD, a system to calculate emissions from
deforestation in developing countries, may partly resolve the problem.

INDICES FOR SCENARIO EVALUATION

The following variables may provide useful indices for evaluating the scenarios.

1. Land cover

2. Variables calculated using land cover data

Biomass, carbon sequestration, biodiversity, economic values

3. Variables partly independent of land cover

Traditional knowledge, water availability and quality, population distribution

(3) Establishment of conservation theory

The key concept of our project is the “ecosystem network,” which has a nested structure involving
interactions among and within subsystems, including human societies. The aim of establishing a
conservation theory based on the ecosystem network is to determine the causes of environmental problems
and to realize what links in the ecosystem network should be adjusted to effectively resolve the
problems.

Our studies to date suggest a significant difference in the structures of the ecosystem networks of
Mongolia and Sarawak. This difference is based on differences in economic properties for humans in the
two ecosystems. In Mongolia, the vegetation itself (grasses) has no direct value for humans; the value
is stored in livestock that feeds on the grasses. Therefore, global economics affect the inhabitants’
behavior, leading to overuse of the vegetation and degradation of the grassland. In this case, the
effective response to the problem should involve changing the inhabitants’ behavior. On the other hand
in Sarawak, economic value is stored in the vegetation (trees). Therefore, enterprises and governments
tend to severely develop the forests, causing both reductions in the amount of forest available to
inhabitants and biodiversity loss. The effective response to this problem should involve regulation of
enterprises and governments.

The ecosystem network concept may provide useful guidelines for conserving ecosystem networks in other
areas where inhabitants depend strongly on natural ecosystems and where the ecosystems are being
affected by economic globalization. In other words, one can investigate whether the ecosystem network of
a target area is of the Mongolian type or the Sarawak type, or determine the proportional distribution

of the two types within a network.

Papers

[Original Articles]

» Fukuda, D., Tisen, 0. B., Momose, K. and Sakai, S. 2009 Bat diversity in the vegetation mosaic around
a lowland dipterocarp forest of Borneo. . Raffles Bulletin of Zoology . pp.213-221. (reviewed).

« Fujita, N., Amartuvshin, N., Yamada, Y., Matsui, K., Sakai, S. and Yamamura, N. 2009 Positive and
negative effects of livestock grazing on plant diversity of Mongolian nomadic pasturelands along a
slope with soil moisture gradient. . Grassland Science. pp.126-134. (reviewed).

» Kishimoto—Yamada K., Itioka T., Sakai S., Momose K., Nagamitsu T., Kaliang H., Meleng P., Chong L.
Hamid Karim A.A., Yamane S., Kato M., Reid C.A.M., Nakashizuka T. and Inoue T. 2009 Population
fluctuations of light—attracted chrysomelid beetles in relation to supra—annual environmental changes

in a Bornean rainforest. . . Bulletin of Entomological Research, pp.217-227. (reviewed)

[Review Articles]
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» Onuma, A. 2009 Biodiversity conservation required — Compatible with economic activities.. Nihonkeizai-
shinbun 12. 29 . (in Japanese)

Research Presentations
[Oral Presentation]
- Kato, Y. The relationship between wild animals and indigenous community in Malaysia: The important

relation with bearded pig (Sus Barbatus). JSPS support program for improving graduate school
education at Millennium Ecological Museum, Sep 03,2009, Yaounde, Cameroun.
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Stage: FR

Project No.: E-04

Project Name: Vulnerability and Resilience of Social-Ecological Systems
Abbreviated Title: Resilience Project

Project Leader: UMETSU, Chieko

Research Axis: ECOSOPHY

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

Key Words: resilience, poverty, social-ecological system, resource management, environmental variability,
vulnerability, human security, semi—arid tropics

B Research Subject and Objectives

{Research Objectives>

The objective of this research is 1) to consider impacts of environmental variability on vulnerability
and resilience of human activities in the semi—arid tropics; 2) to study factors affecting social-
ecological systems and their recovery from shocks; 3) to analyze factors determining ability of
households and communities to recover from environmental shocks and the roles of institutions in
improving household resilience; and 4) to identify the factors affecting resilience of social-ecological
systems and ways in which the resilience of subsistence farmers in the semi—arid tropics to

environmental variability can be strengthened.

<{Background>

A vicious cycle of poverty and environmental degradation, such as forest degradation and
desertification, is a major cause of global environmental problems. This is especially the case in the
semi—arid tropics (SAT) including Sub-Saharan Africa and South Asia, where a majority of the world’ s
poor are concentrated. Within the SAT, communities’ livelihoods depend critically on fragile and poorly
endowed natural resources, and poverty and environmental degradation are widespread. People in these
regions depend largely on rain—fed agriculture, and their livelihoods are vulnerable to environmental
variability. Environmental resources such as vegetation and soil are also vulnerable to human
activities. To surmount these environmental challenges, human society and ecosystems must be resilient
to (recover quickly from) environmental shocks. Thus in this project we consider society and ecology as

one social-ecological system and empirically analyze its resilience.

<How do you utilize the results of the project to help solving “global environmental issues” ?>

Through data collection, observation and analysis, our research will identify key resilience indicators
able to provide ecosystem and resource management options for communities in the SAT. These results will
be disseminated through workshops, conferences, working papers and peer-reviewed publications to share

information with concerned governmental and non—governmental agencies and groups.

B Progress and Results in 2009

During the FY2006 (PR) we focussed on establishing research collaborations with various institutions in
Zambia. During the FY2007 (FR1) we prepared experimental field sites and installed monitoring equipment
such as weather stations, on—farm rain gauges and soil moisture measurement devices. Comprehensive
household surveys and monitoring of rainfall and crop growth commenced in November 2007. During of the
FY2008 (FR2) the first cropping season of 2007/2008 was completed. During of the FY2009 (FR3), the
second cropping season of 2008/2009 was completed and harvest season of the third cropping season
2009/2010 is expected to start in March/April 2010.

+ For an empirical approach to resilience, we focus on the mechanism and the speed of recovery in food

consumption and livelihoods of agricultural households after shocks such as drought and flooding (Figure
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2). Theme 1 measures the level of decline of agricultural production through maize yields. Theme 2
observes the speed of recovery in food consumption, body weight and skinfold thickness. Theme 3
considers qualitatively under what conditions livelihoods do or do not decline, how they recover and the
differential coping strategies utilized by households. Theme 4 visualizes the spatial pattern of
resource use by agricultural households.

+ The field experiment in Eastern Province revealed that pattern of soil nutrients release and weed
growth differed according to the duration of cultivation, which in turn affected maize yield. Compared
to the first year, more nutrient was released at the initial stage of maize growth and weed grew more
rigorously in the second year. As a result, maize yield did not differ in both years. Field experiment
in Southern Province suggested that annual variation of maize yield was influenced by topographical
position of the fields. Field at the top of the slope had the better yield in the year with much
rainfall, while that at the bottom of the slope had the reduced yield in the year with much rainfall.

+ The 2007/08 rainfall was extraordinarily heavy, but its damage depends on household and the impact of
these rainfall events depends on household characteristics based on the information from our local level
precipitation data at the field level. Moreover, our household survey found a significant reduction of
food consumption among households who suffered heavy rainfall. The anthropometric measurements, on the
other hand, confirm a pattern of seasonal change in body weight.

- Field experiments in the Southern Province suggest that annual variation of maize yields were
influenced by topographical context of the fields. In upper terrace (Site C), fields at the top of the
slope had better yields in high rainfall years, while fields at the bottom of the slope had lower yields
in high rainfall years.

+ Based on a GIS analysis of damaged fields during the 2007/2008 rainy season, flood damages are
concentrated in poorly-drained fields in lower terrace areas (Site A), steep fields in mid-escarpment
(Site B), and valley bottom fields in the upper terrace area (Site C). We also measured the area of
damaged fields for each household

« After floods, farmers responded by replanting maize, shifting from maize to potato and beans, getting
cash income from livestock sales, engaging in season activities such as fishery and wage labor to offset
a shortfall of income, which indicated various coping mechanisms by affected households.

+ We organized resilience seminars and workshops. In August, we held the 2nd Lusaka Workshop “Towards
Resilience of Rural Households in Drought—prone Areas” and invited participants from Zambia and
neighboring countries. In March, we organized Tsunami Workshop in Singapore

+ Project annual reports, working papers and a Japanese translation of a resilience workbook by
Resilience Alliance, are all available at the project web site. http://www.chikyu. ac. jp/resilience
/publication-W_e. html

+ At IHDP2009 Open Meeting in Bonn, two sessions were organized by the Resilience Project. Eight
project members presented at the meeting. Also three project members became members of IHDP committee

and sub—committee of Science Council of Japan.

OCo-Researchers

© UMETSU Chieko ( Research Institute for Humanity and Nature, Associate Professor, Regional
analysis, farm survey )
[J YACHI Shige ( Research Institute for Humanity and Nature, Associate Professor, Advisor )
O SHINJO Hitoshi ( Graduate School of Agriculture, Kyoto University, Associate Professor, Organic
materials and soil fertility )
ANDO Kaoru ( Graduate School of Agriculture, Kyoto University, Graduate student (MA), Organic
materials and soil fertility )
SHIBATA Shozo ( Field Science Education and Research Center, Kyoto
University, Professor, Tree/shrub components and its succession )
O TANAKA Ueru ( Graduate School of Global Environmental Studies, Kyoto University, Associate
Professor, Soil degradation and erosion )
NORO Yoko ( Graduate School of Agriculture, Kyoto University, Graduate student (MA), Organic

materials and soil fertility )
MIURA Reiichi ( Graduate School of Agriculture, Kyoto University, Lecturer, Grass/herb components
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and its succession )
(O MIYAZAKI Hidetoshi ( Research Institute for Humanity and Nature, Project Researcher,Measurement of
land plot, crop components )
MIYASHITA Masako ( Graduate School of Global Environmental Studies, Kyoto University, Graduate

student (MA), Soil degradation and erosion ) ,u
O Mwale, Moses ( Mt. Makulu Central Research Station, Zambia Agriculural Research Station, Vice e
Director, Soil analysis ) =:
(O SAKURAI Takeshi ( Wako University, Professor, Household survey and analysis ) Z
KANNO Hiromitsu ( National Agricultural Research Center for Tohoku Region, Team Leader, Measurement =
of rainfall data ) %
SHIMONO Hiroyuki ( Faculty of Agriculture, Iwate University, Assistant Professor, Crop science g
Modelling ) z
YAMAUCHI Taro ( School of Medicine, Hokkaido University, Associate Professor, Community health ‘50
and nutrition ) 8
(O SHIMADA Shuhei ( Graduate School of Asian and African Area Studies, Kyoto s
University, Professor, Village society and institution )
ARAKI Minako ( Faculty of Letters and Education, Ochanomizu University, Associate
Professor, Village society and institution )
O ISHIMOTO Yudai ( Research Institute for Humanity and Nature, Project Researcher, Emergency food of
farm household )
ITO Chihiro ( Graduate School of Asian and African Area Studies, Kyoto University, Graduate

student (MA), Labor migration in rural area )
O OKAMOTO Masahiro ( Research Institute for Humanity and Nature, Project Researcher, Local community
and subsistence system )

KYO Akie ( Graduate School of Asian and African Area Studies, Kyoto University, Graduate
student (MA), Co—existence with sickness and care )
KODAMAYA Shiro ( Graduate School of Social Acience, Hitotsubashi

University, Professor, Agricultural development and social change )
NAKAMURA Tetsuya ( Graduate School of Asian and African Area Studies, Kyoto University, Graduate
student (MA), Socio—economic responses to environmental change )
NARISAWA Noriko ( Graduate School of Asian and African Area Studies, Kyoto University, Graduate
student (MA), Economic activities of female farmers )
Kajoba, Gear M. ( University of Zambia, Senior Lecturer, Land tenure system and food security )
Mulenga, Chileshe ( University of Zambia, Senior Lecturer, Analysis of social behaviors )
O YOSHIMURA Mitsunori ( Remote Sensing Technology Center of Japan (RESTEC), Senior Researcher, Ecological
change monitoring )
MATSUMURA Keiichiro ( Graduate School of Human and Environmental Studies, Kyoto University, Assistant
Professor, Land tenure system and rural livelihood )
SAEKI Tazu ( National Institute for Environmental Studies, NIES Assistant Fellow,Climate
monitoring )
YAMASHITA Megumi ( Survey College of Kinki, Lecturer, Vegetation monitoring )
O Lekprichakul, Thamana( Research Institute for Humanity and Nature, Senior Project
Researcher, Household survey and analysis )

O Palanisami, K. ( Tamilnadu Agricultural University, Director, Household survey and analysis )
YATAGAI Akiyo ( Research Institute for Humanity and Nature, Assistant Professor, Monsoon rainfall
analysis )
Ranganathan, C.R ( Tamilnadu Agricultural University, Professor, Economic modelling )
Chandrasekaran, B. ( Tamilnadu Agricultural University,Director,Rice production analysis )
KUME Takeshi ( Research Institute for Humanity and Nature, Senior Project Researcher, Tsunami

impact study )
Gheethalakshmi, V. ( Tamilnadu Agricultural University, Professor, Monsoon rainfall analysis )
Savadogo, Kimseyinga( University of Ouagadougou, Professor, Household data analysis )
Tom Evans ( Department of Economics, Indiana University, Associate Professor, Agent—based
modelling )

B Future Themes
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For the next two years of research (FR4, FR5), we plan to conduct the following:

1. While refining the theoretical aspects of resilience, we need to consider the practical applicability
of the resilience approach based on the field research.

2. Integration of the research and data should be accelerated for the common goal for analyzing
resilience of the farm households qualitatively and quantitatively.

3. For FY2010 and early FY2011 weather monitoring, plot experiments, household surveys, and the
accumulation, compilation and analysis of data sets will be continued.

4. The first monitored 2007/2008 cropping season was an abnormal flood year, against which the 2008/2009
cropping season should be compared.

5. Coping strategies of farm households for environmental changes will be analyzed and assessed
qualitatively and quantitatively.

6. To provide feedback to the local community we provided rainfall information for the first cropping
season 2007/2008 to local farmers. We will continue to do so.

7. We prepare for the RIHN International Symposium and RIHN Forum for FY2011. We also prepare for
working workshop for book publication.

8. Collaboration with other international research organizations should be enhanced.

9. The concept of resilience can be applied to other RIHN project as well. We continue promoting inter-—

project initiatives within RIHN projects and other research groups.

Papers
[Original Articles]
* Yoshimura M., Yamashita M., Okamoto M., Miyazaki H., Ishimoto Y. Oct, 2009 Geospatial Information

Analysis for Vulnerability and Resilience of Social— Ecological System. Proceedings of the 30rd Asian
Conference on Remote Sensing, TS20-3(CD-KOM) .

» Yamashita M., Miyazaki H. and Yoshimura M. Oct, 2009 Utilization of multi-spatial and temporal data for
understanding the village level’ s livelihood. Proceedings of the 30nd Asian Conference on Remote
Sensing, TS20-4(CD-ROM) .

» Kume, Takashi, Chieko Umetsu, K. Palanisami May, 2009 Impact of the December 2004 tsunami on soil,
groundwater and vegetation in the Nagapattinam district, India. Journal of Environmental Management 90
:3147-3154. DOI:10. 1016/ j. jenvman. 2009. 05. 027. (reviewed).

[Review Articles]

» Hanzawa, Kazuo Mar, 2010 Use of Dambo Resource and Agricultural Change: 18th Years in a Village of
Central Province, Zambia. Journal of Arid Land Studies 19(4) :579-583. (in Japanese)

Research Presentations

[Oral Presentation]

+ C.R. Ranganathan, Chieko Umetsu, K.Palanisami, Thamana Lekprichakul The impact of climate change on
yield and yield variability and optimum land allocation for major crops in Tamil Nadu, India: An
econometric approach. JASID 2009 Annual Meeting, Nov 21, 2009-Nov 22,2009, Ritsumeikan Asia Pacific

University, Oita.

* Yoshimura M., Yamashita M., Okamoto M., Miyazaki H., Ishimoto Y Geospatial Information Analysis for
Vulnerability and Resilience of Social- Ecological System. the 30th Asian Conference on Remote
Sensing, Oct 19, 2009-0ct 23, 2009, Beijing China.

» Yamashita M., Miyazaki H. and Yoshimura M. Utilization of multi-spatial and temporal data for
understanding the village level’ s livelihood. the 30th Asian Conference on Remote Sensing, Oct
19, 2009-0ct 23, 2009, Beijing, China.

« Lekprichakul, Thamana, Chieko Umetsu Agricultural Drought Analysis: An Oaxaca Decomposition of
Malmquist Index. OR51 Annual Conference, Sep 08, 2009-Sep 10,2009, University of Warwick, Warwick, UK.

» Lekprichakul, Thamana, Chieko Umetsu, Taro Yamauchi Underweight and Overweight Situation in Zambia:
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Logical or Paradoxical?. WEAI 84th Annual Conference, Jun 29, 2009-Jul 03,2009, Sheraton Vancouver Wall
Centre, Vancouver, Canada.

+ UMESTU, Chieko Vulnerability and Resilience of Social-Ecological Systems in Zambia. Seminar on
Vulnerability and Resilience of African Rural Societies in Semi—arid Areas, May 01, 2009, JICA, Tokyo,
JAPAN.

+ K. Palanisami, Chieko Umetsu, Takashi Kume, M. Shantha Sheela Impact of Tsunami on the farm households
of Coastal Tamilnadu State, India. IHDP 7th Open Meeting, Apr 26, 2009-Apr 30,2009, World Conference
Center, Bonn, Germany.

+ Lekprichakul, Thamana Impact of 2004/2005 Drought on Zambia’ s Agricultural Production and Economy and
Subsistent Farmers’ Coping Behaviors. 1IHDP 7th Open Meeting, Apr 26,2009-Apr 30,2009, World
Conference Center, Bonn, Germany.

- Kajoba, Gear Vulnerability and Resilience of Rural Society in Zambia: From the View Point of Land
Tenure and Food Security. IHDP 7th Open Meeting, Apr 26,2009-Apr 30,2009, World Conference Center,
Bonn, Germany.

« Mulenga, Chileshe Resilience of Rural Households and Communities in the Context of HIV/AIDS and
Increasingly Erratic rainfall: Impact on people around Mwami Adventist Hospital, Chipata, Zambia. IHDP
7th Open Meeting, Apr 23, 2009-Apr 30, 2009, World Conference Center, Bonn, Germany.

- Sakurai, Takeshi A Natural Experiment of Demographic Pressure on Soil Fertility Management: The Case
of Rural Burkina Faso. IHDP 7th Open Meeting, Apr 23, 2009-Apr 30, 2009, World Conference Center, Bonn,
Germany.

[Poster Presentation]

» Ishimoto, Yudai Introduction and Infiltration of Labor migration in Sahelian Area—Case study of a
village in northern part of Burkina Faso—. IHDP 7th Open Meeting, Apr 26,2009-Apr 30,2009, World

Conference Center, Bonn, Germany.
[Invited Lecture / Honoronary Lecture / Panelist)

» Lekprichakul, Thamana Chronic Under—Nutrition and Obesity in Pre—School Children of a Heavily Indebted
Poor Country (HIPC): What Explains the Paradox?. Center for Contemporary Asian Studies (CCAS) and
Faculty of Policy Studies, Jan 25,2010, Doshisha University, Kyoto.

s100f014 yoreasay NS by |



56

RIHN Annual Report 2009

Stage: FR
Project No.: H-02

Project Name: Agriculture and Environment Interactions in Eurasia: Past, Present and Future -A
ten—thousand-year History

Project Leader: SATO, Yo-Ichiro
Research Axis: Ecohistory

URL.: http://www.chikyu.ac.jp/sato—project/

B Research Subject and Objectives

Aim of research
The main goal of our project is to study the history of the relationship between agriculture and
environment over a period of ten thousand years. In four different climatic zones that existed in and
around Eurasia in the last ten thousand years, we try to assess how the origins and development of
agriculture influenced the surrounding environment. We also seek to evaluate how the environment in turn
impacted on agriculture, focusing on periods of social crisis caused by the collapse of agricultural
production and consequent recovery. The four climatic zones are ‘monsoon’ , ‘pasture (in Europe)’ ,
‘desert’ and  ‘vegeculture’ (Figure 1). Based on historical evidence, we focus on swidden
agriculture, often criticized as having destructive effects on the environment. We evaluate the
sustainability of agriculture by analyzing its history and its influence on the global environment
Background
Although agriculture is one of the central issues of global environmental problems, there are still many
misunderstandings and lack of knowledge concerning its history, especially about its interactions with
the ecosystems in which it operates. Great danger may lie ahead if we ignore this problem and continue
with blind faith in the sustainability of agriculture in the future. The goal of our project is to
clarify the history of relationships between agriculture and environment, focusing on periods of social
collapse caused by food production failure, and to explore the means by which people survived those
critical situations. We will demonstrate the mechanism of recovery of the society along chronological
order. Based on these results, we hope to establish a ‘general principle of collapse and recovery’

through case studies in on the four different climatic zones

B Progress and Results in 2009

Our aim has been to verify the hypothesis that agriculture in different parts of Eurasia did not develop
continuously without setbacks. We believe that this has been achieved. In the current fiscal year, we
tried to reinterpret the historical evolution of agriculture, focusing on the ‘maintenance of
(especially genetic) diversity’ , which is the basic concept in our project. It has been traditionally
believed that since the beginning of agriculture, the genetic diversity of crop decreased, thus causing
various environmental problems and natural disasters. However, not only concrete data to verify that has
hardly been academically presented, but also the genetic diversity has not just decreased but shown more
dynamic transformation through the history. Therefore, we aimed to collect concrete data concerning

changes of genetic diversity in different fields of research

Research achievements

(1) Monsoon Zone Group

(a) We conducted morphological and molecular genetic analyses of indigenous wild and cultivated rice
crops from Australia and from the region between Southeast Asia and Japan (space—axis analysis). The
results showed a decrease in the variety of cultivated crops, which indicates that in Monsoon
cultivation, people utilized genetic diversity effectively to extend their fields. Also, the diversity
of rice crops in Japan (seed size corresponds to genetic variance) increased until the Meiji Period but

decreased afterwards (time—axis analysis), demonstrating that social elements and people’ s taste were
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reflected in the choice.

(b) Research was conducted on the soil strata in Ikeshima Fukumanji site (Yao City, Osaka Prefecture)
and in Maekawa site (Inakadate Village, Aomori Prefecture) (time—axis analysis). Based on the results of
phytolith analysis, it was known that in both sites people had attempted to adapt to environmental
changes such as flooding by introducing various crops

(¢) By examining old maps and pictures, it became clear that flooding occurred frequently in the
ITkeshima Fukumanji site from the Yayoi Period to the modern era. Especially between the Middle Ages and
the modern era, the cutting down of pine trees around Ikoma Mountains, where the source of the Yamato
River is located, seems to have caused frequent flooding

As the result, it was found out that monsoon zone agriculture was not constantly developed
through the history as previously discussed, but has gone through a number of collapse and
recoveries using various shinogi (=adaptation) techniques.

(2) Mugi Zone Group

(a) We conducted pollen analyses on samples collected at two different locations of Xinjiang Uygur
Autonomous Region. From the analysis of the mud-like substance coating the coffins of Xiaohe Tombs, we
found the following: in the BM Period (3500-3400 years ago), there were no forests in the region but
water was abundant and some types of grain were being cultivated. In the following M Period (3400-3200
years ago) the region became drier and more saline. The length and weight of wheat grains excavated from
coffins show constant increase from the BM to M periods, but in the end of the M period both length and
weight become varied, indicating unstable wheat production. This also shows degradation of environment
from the BM to M periods. Results of pollen analysis of a soil boring sample near Rougiang (80-100cm
depth, age unknown) showed that there were no major environmental changes and that semi—shrub deserts

as can be seen today, have existed over a long period. From these results, it was assumed that human
activities, especially agriculture, caused environmental changes such as desertification in this region.
The need for more detailed and larger—scale analyses was also acknowledged.

(b) A cultivation experiment was conducted over 3 years in the dry region of West Asia in several
regions, in order to assess the water consumption rate of different types of wheat. Rain—-fed cultivation
of bread wheat, Durum wheat, Emmer wheat and Einkorn wheat showed that the later the flowering season
was, the lower the crop yield became. Einkorn wheat, whose flowering season was the last, hardly yielded
at all. Thus we learned that the productivity difference depended largely on environmental issues such
as water and temperature during the reproductive stage

Through the archaeological research of the Xiaohe Tomb site and experimental studies, it was
verified that the Xiaohe Tomb area used to have rather rich vegetation and fauna, which
enabled pasturage and cultivation of particularly water-requiring bread wheat. With the
research result, our original assumption of the project: desertification (=environmental
degradation) was caused by human activities rather than natural causes, was verified on
concrete data. Further studies on destructive factors created by human activities, such as
salinization, will be done in the final year of the project to complete the research.

(3) Vegeculture Zone Group

(a) In the Philippines, we conducted research on the origins of taro cultivation. It is believed that
agriculture was introduced to the Philippines from south China and Taiwan. However, when we examined the
diffusion of modern taro crops and their usage, we discovered wild and cultivated varieties that have
not been reported previously. Also, a semi-wild variety seems to be widely diffused and is utilized in
daily life. This suggests that the cultivation of taro began in the Philippines.

(b) Ethnographic research on tuber crop cultivation was conducted in the Eastern Highlands of Papua New
Guinea, focusing on the diversity of cultivation. We learned that various types of yam and taro are
being utilized and that they are used on different occasions, depending on their function and
importance. People are encouraged to cultivate different types of sweet potato and no agricultural
methods exist to cultivate high-value varieties intensively

(4) Slash-and-burn Agriculture Group

(a) We began to analyze historical records concerning land usage from the former Hakumine Village

SEEIGERRILERNE  NTH Y
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(current Hakumine, Hakusan City), Ishikawa Prefecture, which date from the entire Edo Period (Zchizen
kaga hakusan johachikamura toritsugi-moto Yamagishi Jardemon—ke monjo, etc.). In this document, there
are many sale agreement papers of land where slash—-and-burn agriculture was practised. They are
therefore important materials to learn about the reality of this technique, whose yield was usually not
included in the official annual rice yield (add: accounts or figures?). The document is currently being
examined, while at the same time study is being conducted on the changes of crops cultivated

(b) The Third Slash-and-burn Agriculture Summit took place in Oita City. We demonstrated the importance
of our research in connection to contemporary agricultural issues in Japan, especially in relation to

the problems of intermediate and mountainous areas.

Connection with final results

As the above-mentioned research report on taro cultivation demonstrates, there is still a strong
possibility that our understanding of the historical evolution of agriculture may change further in the
future. The ultimate goal of our project is to fundamentally rewrite the history of relationships
between agriculture and environment and to make suggestions concerning the future of agriculture. We are
confident of having made a large step towards achieving our goal, through the different achievements of
this year and the establishment of contacts with researchers in a range of regions and fields at
different symposia. We were also able to publish four volumes of the ‘Agricultural History in Eurasian

Continent’ (5 vol.), the last volume of which will appear during the current fiscal year.

Unexpected results

Some parts of our achievements were broadcast in the NHK program ‘Science ZERO’ . The research report
from the Tian-luo—shan site in Zhejiang Province was published as the project member’ s achievement in
Science journal. Also, an article written by one of the project members appeared in the last year’ s
Nature Genetics journal. He currently leads international discussion about early agriculture in Monsoon

Asia.

OCo-Researchers
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© SATO Yo—Ichiro ( RIHN, Professor )
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(
(
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O TANAKA Katsunori ( RIHN, Researche fellow, Headquarter in RIHN )
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Kochi Women’ s University, Associate professor )
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Shimane Mountainous Region Research Center, Chief researcher )
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Historical Museum of Hokkaido, Chief curator )

National Museum of Ethnology, Professor )
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The Australian National University, Affiliated professor )

(
(
(
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Southwest Japan Plant Information Institute,Director )

YAMAMOTO Naoto ( Nagoya University, Professor )
B v) Research Results Promotion Group
AKIMICHI Tomoya ( RIHN, Deputy director, Professor )
ABE Kenichi ( RIHN, Professor )
SAITO Kiyoaki ( RIHN, Professor )
YUMOTO Takakazu ( RIHN, Professor )
OGURA Ichio ( Ogura Ichio Institute of Edit Plan, CEO )
YOSHIZAWA Yasuki ( Kinokuniya Co. LTD., General manager )

B Future Themes

Problems we faced during the current fiscal year and suggested solutions:

Since the next fiscal year will be the last year of our project, we do not plan to perform
any large—scale research abroad. However, since we could not conduct research in Xinjiang
Uygur Autonomous Region this year, we hope to undertake it next year, if the local situation
permits, even if only to a limited extent

Issues for next fiscal year:

1) We will try to determine the factors that, after natural disasters, either allowed the continuation
of agricultural activity or caused its collapse, while focusing on people’ s occupation, type of
disaster and power structure of each period. From this, we will establish a general principle that could
inspire future agricultural activity

2) In the process of (1), we will make use of photographs taken by Sven Hedin, in order to learn about
paleoenvironmental change in the Xinjiang Uygur Autonomous Region. We will digitize these photographs
and create a database to preserve them as cultural heritage.

3) Weeds, harmful insects and disease—causing organisms appeared when agricultural activity first began.
These are more or less uniform beings, selected to survive in a homogeneous agricultural field. They
have been eliminated by the use of chemical substances (pesticides), which also have the effect of
harming or destroying the environment. The Slash—-and-burn Agriculture Group, on the other hand,
demonstrated that fire not only prevented the increase of weeds, harmful insects and disease—causing
organisms, but also caused chemical substances, which plants could use, to increase in the soil. We plan
to organize a symposium entitled ‘Weeds, harmful insects and disease—causing germs’

4) We will publish our achievements, which have been made public this year in the form of publications
and symposia, also in English (we will also prepare a book in English). Our short—term goal is to
successfully organize an exhibition at the National Museum of Nature and Science (September to November
2010), which is planned as part of our final project report. We also plan to produce a scientific
publication on the domestication of plants and animals. Since agriculture is a theme closely related to
our everyday life, we have organized the ‘Seminar on environmental thoughts’ more than twenty five
times now. These results will also be published in book form.

5) Different knowledge related to life culture, such as agriculture and food, will largely contribute to
making concrete suggestions in RIHN’ s basic fields of research, whose ultimate goal is to identify
advantageous ways of future human life. Therefore we hope to transfer our knowledge, based on the
achievements of our project, to other projects. In this way, the research quality of the whole institute
will benefit.
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Stage: FR

Project No.: H-03

Project Name: Environmental Change and the Indus Civilization
Abbreviated Title: Indus Project

Project Leader: OSADA, Toshiki

Research Axis: Ecohistory

URL: http://www.chikyu.ac.jp/indus/Indus_project/index.html

Key Words: Indus civilization, human—environment interaction, Ghaggar-Hakra (Sarasvati) river, climate
change, disintegration of Indus civilization networks

B Research Subject and Objectives

(1) Research objectives and Backgraound
The Indus civilization thrived in the northwest of South Asia from 2600 BC and declined around 1900 BC.
The decline here means the shift of the distribution of Indus sites and the disappearance of urban
sites. This project aims to reconstruct the interrelation between the human societies and the natural
environment of the Indus civilization and clarify the causes of its decline through a multidisciplinary
approach.

Investigation into human—environment interaction is the key to understand environmental problems.
This applies not only to those of modern societies, but to those of every civilization since the
beginning of the human history. As regards the decline of the Indus civilization, some scholars consider
that it was caused by local factors such as the invasion of Aryans or a great flood, while others
consider that global climate change affected the whole Indus regions and triggered its decline. These
hypotheses, however, have not been examined properly

Recently past environmental problems have had attracted interests from scholars all over the world.
Jared Diamond’ s book titled Collapse: How Societies Choose to Fail or Succeed, for example, examines
the causes of collapse of past civilizations and tries to enhance awareness on the problems of modern
civilizations. This project attempts to discover environmental problems surrounding the Indus
civilization. We will reconstruct the palaeo—environment in the region through geological survey, DNA
analysis, carbon dating, botanical survey, etc., and find out what kind of environmental change took
place at that time. For this purpose our research teams investigate ancient climate change, avulsion of
the Ghaggar River, the palaeo—coastline of Gujarat and palaeo—seismic activities in the Himalayas in the
Mature Harappan period

As regards socio—cultural aspects of the <civilization, we conduct research wusing both

archaeological and ethnological/linguistic approaches. We aim to reconstruct the social and agricultural
systems of the period by analyzing various artefacts and plant and animal remains obtained directly
through archaeological excavations. We also conduct field research to examine current agricultural
systems in South Asia and relevant vocabulary in contemporary languages, at least part of which seem to
have been inherited from the Mature Harappan period

Other teams from different countries have attempted to organize research projects focusing on the
issue of the impact of climate change on the Indus civilization, but none of them has succeeded so far
due to political reasons. It is significant that for the first time in the history we could successfully

combine research efforts from both India and Pakistan in our project.

(2) Contribution to global environmental issues

It is important to study the long—term (over the last few thousand years’ ) impact of climate change in
South Asia which is both geographically and culturally diverse. Data obtained from our project teams
will help us understand the mechanism of desertification and the impact of climate change on the
contemporary civilization. In this respect, the reconstruction of the history of human—environment

interaction in this region will contribute to the solution of current environmental problems.
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The Ecohistory program of RIHN deals with the environmental histories of the two regions, i.e. the
Green Belt and the Yellow Belt. It has had projects focusing on East Asia, South Asia, Central Asia and
West Asia. South Asia, our project’ s focus area, is a transitional region from the Green Belt to the
Yellow Belt, and it thus occupies a very important position within the program itself. The
reconstruction of the ecohistory of South Asia, which we’ d like to achieve, will thus make an important

contribution to the reconstruction of the ecohistory of the whole area covered by the program.

B Progress and Results in 2009

The focus of our project this year was the activities of PERG which was not fully operating in the
previous vear. Their major task was to assess the impact of environmental change (such as climate
change, avulsion, and sea—level change) on the decline of the Indus civilization.

As regards climate change, they conducted core sampling at the Rara Lake in Nepal to examine climate
change during the Mature Harappan period. They succeeded to obtain five core samples. They checked one
of those and confirmed that the date of the oldest layer was around BP 7,500. The analysis of these
samples will reveal whether or not the climate change of 4.2ka (which caused the decrease of winter rain
in the Mediterranean and Mesopotamia) affected the Indus regions, and if so, to what extent. We will
wait for the outcome of their analysis which is due next fiscal year.

Apart from coring, they are trying to reconstruct the sea temperatures of the Indian Ocean through
coral sampling. They will examine sea surface temperatures and monsoon patterns during the Mature
Harappan period, since it is known that Indian Ocean Dipole (IOD) phenomena are closely related to
monsoon patterns in South Asia
As regards avulsion, PERG had already concluded, on the basis of their field research in the previous
year, that the Ghaggar River, which was described as a large river in the Rig-Veda text, was a rather
small river highly affected by monsoon rains. Their findings reject the previous hypothesis that the
decline of the Indus civilization was due to the drying up of the large Ghaggar-Hakra River on which the
Indus agriculture was dependent. This year they will investigate whether or not a stream capture
occurred at the source of the Ghaggar River in the Himalayas

As regard sea—level change, they estimated in the previous year that the sea—-level in the Mature
Harappan period had been about two metres higher than the present level. They conducted field research
to collect data to test this hypothesis in March this year.

MCRG has successfully concluded excavations at Farmana and Kanmer. They are now engaged in the
analysis of the excavated artefacts in preparation for the publication of final reports. They did not
conduct any excavation this year, but they conducted field research to collect detailed geographical
information on various Indus sites (including both old and newly discovered ones) using GPS. They
visited sites in Haryana and Rajasthan. SSRG is carrying out pollen and phytolith analysis on data
obtained from the excavations, while ICRG continues its philological and linguistic research. They are

steadily accumulating data on the Indus society and culture, which will be integrated into GIS

The most substantial achievement this year was the success of coring by PERG. PERG members,
especially those from Kochi University, used the equipments brought from Japan by ship and then by a
helicopter and successfully obtained sediment core samples from the Rara Lake in Nepal (3,000 metres
above sea—level). The obtained core samples arrived in Japan by ship last December. We expect that the
outcome of the analysis of those samples will set an international standard on research in climate
change in South Asia. They plan to present their findings in a special session on climate change and
ancient civilizations at the conference of the American Geophysical Union, which will be held at Santa
Fe in USA in March 2011.

Through archaeo—-botanical research of our project it has become increasingly clear that the Indus
regions could be divided according to the types of cultivated plants they depend on — winter crops and
summer crops — and the impact of climate change differed substantially form region to region. We also
started to form a new team specializing in DNA analysis on the human and animal bones found in Farmana

in the previous year and the fossilized otoliths found in Gujarat this year. We plan to present the
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outcome of these researches in academic conferences, and subsequently publish academic papers on them.
We are sure that they will reveal some of the causes of the decline of the Indus civilization.

This year we conducted two international conferences, one in Japan and the other in India, to
propagate the outcome of our research to scholars all over the world. The first one was the 13th meeting
of Harvard Roundtable titled Ethnogenesis of South and General Asia (ESCA). This was organized jointly
with Sato project at RIHN in May 2009. The second one was Bhuj Roundtable organized jointly with the ASI
of Gujarat State Government and Rajasthan Vidyapith University in Bhuj, India, in January 2010

We regularly publish occasional papers to present the outcome of our project. Three new volumes
were published this year. They contain papers that present some of the research outcome of MCRG, such as
reports on the excavation at Farmana. We also reedited and published the previous outcome of our project
in two volumes through a major Indian publishing company. We consider that it is significant that
scholars specializing in the Indus civilization all over the world can now have an access to the outcome
of our project through these publications. In addition, the Language Atlas of South Asia, which will be
the basis for the integration of all the data obtained in our project into GIS, will be completed and

published by the end of this year.

A new research group specializing in DNA analysis on human and animal (esp. bovine) bones was formed
this year. This is because a large amount of human and animal bones were excavated in Farmana last year.
This June we invited Nilofer Shaikh, VC of Shah Abdul Latif University, Pakistan, and exchanged an MOU
with the university. We had planned to start a full-scale excavation in cooperation, but to our regret,
our plan did not materialize this year due to the political instability in Pakistan.

As regards Indus sites in India, we plan to conduct surveys in cooperation with M.D. University in
Haryana, Rajasthan University in Rajasthan and M.S. University in Gujarat next year. We have already
exchanged an MOU with each of them.

As regard the budget, we distributed a large portion of it to PERG, as the focus of our project this

year is on the palaeo—environmental surveys conducted by them.

Our project has published nine volumes of Occasional papers so far. They present the outcome of our
research in English. We consider that it is important to publish them through a large publisher so that
they are easily accessible to those interested in the issue including scholars all over the world. As
before, Manohar Publishers, a major publishing company in India, published two volumes for our project
this year: Linguistics, Archaeology and the Human Past in South Asia, and Indus Civilization: Text and
Context. We also made a contract with them to launch a new RIHN Indus Project Series — the first three
volumes of the series would be the reedited versions of Volumes 1-3 of Current Studies of the Indus
Civilization. No other RIHN projects have published so many English books, and we consider that this is
a significant achievement

We also would like to emphasize the significance of the success of core sampling at the Rara Lake in
Nepal, as mentioned above. No research team in the world has so far succeeded in obtaining core samples
which cover such a long duration of time (7,500 years). We await the outcome of the analysis
In May we organized a meeting of Harvard Roundtable with Sato Project at RIHN, inviting scholars from
all over the world. There were lively discussions on various issues on the Indus civilization. The

papers presented in the meeting will soon be published from Harvard University
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)

( RIHN, Researcher, Material culture research group )

( Miyazaki University, Associate Professor, Subsistence system research group )

( University of Tokyo, Professor, Inherited culture research group )

( Kochi University, Professor, Paleo—environment research group )

( National Institute of Polar Research, Researcher, Paleo—environment research
group )

( National Institute of Agrobiological Sciences, Research Director, Subsistence
system research group )

( The Graduate Studies for Advanced Studies, Postgraduate Student, DNA research
group )

( Research Institute on Human—-Equids Relationships, Director, Subsistence system
research group )

( Gunma University, Lecturer, Paleo—environment research group )

( RIHN, Senior Researcher, Paleo—environment research group )

KENOYER, Mark Jonathan( University of Wisconsin-Madison, Professor, Material culture research group )

KOISO, Manabu

KODAMA, Nozomi
SAKAI, Hideo
SATO, Yo—Ichiro
JOGLEKAR, P.P.

( Kobe Shukugawa Gakuin University, Associate Professor,Material culture research
group )

( Kumamoto University, Associate Professor, Inherited culture research group )

( Toyama University, Professor, Material culture research group )

( RIHN, Professor, Subsistence system research group )

( Deccan College, Senior Lecturer, Subsistence system research group )

TAKAHASHI, Takanobu ( University of Tokyo, Professor, Inherited culture research group )

TAKAHASHI, Yoshiharu( Aichi Prefectural University, Professor, Inherited culture research group )

TAKEUCHI, Nozomu
TANNO, Kenichi
CHIBA, Hajime
TSUTSUMI, Hiroyuki
TERAMURA, Hirofumi
DOYAMA, Eijiro
TOGAWA, Masahiko
NAGATOMO, Tsuneto
NAKANO, Takanori
PARPOLA, Asko
FUJII, Masato
FUJIMOTO, Takeshi

POKHARIA, A. K.

MAEKAWA, Kazuya
MATSUI, Takeshi
MATSUOKA, Hiromi
MIURA, Reiichi
MIYAUCHI, Takahiro
MORI, Naoki

( Chiba University, Associate Professor, Paleo—environment research group )

( Yamaguchi University, Assistant Professor, Material culture research group )
( Tohoku Gakuin University, Lecturer, Subsistence system research group )

( Kyoto University, Associate Professor, Paleo—environment research group )

( RIHN, Researcher, Material culture research group )

( Osaka University, Lecturer, Inherited culture research group )

( Hiroshima University, Associate Professor, Inherited culture research group )
( Nara University of Education, Professor,Material culture research group )

( RIHN, Professor, Paleo—environment research group )

( Helsinki University, Professor, Inherited culture research group )

( Kyoto University, Professor, Inherited culture research group )

( University of Human Environments, Associate Professor, Subsistence system
research group )

( Birbal Sahni Institute of Paleobotany, Associate Professor, Subsistence system
research group )

( Kokushikan University, Professor, Inherited culture research group )

( University of Tokyo, Professor, Inherited culture research group )

( Kochi University, Associate Professor, Paleo—environment research group )

( Kyoto University, Research Associate, Subsistence system research group )

( Chiba University, Professor, Paleo—environment research group )

( Kobe University, Associate Professor, Subsistence system research group )
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MORI, Wakaha ( RIHN, Senior Researcher, Inherited culture research group )

YAGI, Hiroshi ( Yamagata University, Professor, Paleo—environment research group )

YAMAGUCHI, Hiroshi ( International Research Center for Japanese Studies, Lecturer, Material culture
research group )

YUMOTO, Takakazu ( RIHN, Professor, Subsistence system research group )

B Future Themes

Next year is the fourth year of the full-research stage of our project. Large-scale field research was
completed this year, and each research group will direct their efforts to the analysis of the obtained
data and the synthesis of the outcome of such analysis. Side by side with this, we will try to gradually
integrate the research outcome of each group into GIS and along a temporal axis. We will use a large
portion of our budget for the analysis and synthesis of the research outcome and its publications

MCRG are analyzing the huge data obtained from excavations at Kanmer and Farmana for publication. They
plan to complete writing up a final report on the excavation of each site by the end of September 2010

They are also collecting supplementary data on other Indus sites in India and Pakistan. We expect that
we will obtain a detailed picture of network between different regions of the Indus civilization
including big cities.

PERG will place the first priority on the analysis of the core samples obtained from the Rara Lake. In
addition, they will analyze the geological data obtained from field study in Ghaggar and Gujarat
regions, followed by the analysis of fossilized otoliths obtained from Gujarat and coral samples from
the Maldives. We expect that detailed data on climate change in South Asia will be obtained by the end
of next year. The newly formed DNA research group, on the other hand, will continue their analysis of
human and bovine bones obtained from Farmana.

SSRG will continue its research on the distribution of cultivated plants, while ICRG will continue
reconstructing languages and cultures in ancient South Asia, through field study and philological
research. The outcome of their research, together with the research outcome of the other groups, will be
integrated to GIS

To sum up, our efforts are now directed towards spatial and temporal synthesis of the findings of the
individual research groups in order to develop a robust description of the interchange of environmental

change and cultural systems during the Mature Harappan period

Books

[Authored/Go—authored]

» Dangi, V. 2009 Linguistics, Archaeology and the Human Past. Occasional Paper, 8. RIHN, Kyoto, 111pp.

Editing

[Editing / Co-editing]

+ Onishi, M., K. Inagaki (ed.) Mar, 2010 RIHN Descriptive Linguistics Series 2[Chikyuken Gengo Kijutsu
Ronshu 2]. RIHN, Kyoto, 195pp. (in Japanese)

+ Osada, T., A. Uesugi (ed.) 2009 Linguistics, Archaeology and the Human. Occasional Paper, 7. RIHN
Kyoto, 116pp.

+ Osada, T., A. Uesugi (ed.) 2009 Linguistics, Archaeology and the Human. Occasional Paper, 9. RIHN
Kyoto, 163pp.

+ Indus Project (ed.) 2009 Annual Report of Indus Project 2008. RIHN, Kyoto, 230pp. (in Japanese)

+ Osada, T. (ed.) 2009 Linguistics, Archaeology and the Human Past in South Asia . Manohar, De I hi,
India, 263pp.

Research Presentations
[Oral Presentation]

» Hirofumi TERAMURA and Takao UNO 3D modeling of seals and seal impressions excavated at Kanmer.. BHUJ
ROUND TABLE; International Conference on Gujarat Harappans & Chalcolithic Cultures, Jan 28,2010-Jan
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31,2010, Bhuj, Gujarat, India..

» Hirofumi TERAMURA and Takao UNO GIS applications in the Indus Project, RIHN —Case studies in progress
at Kanmer and Farmana, India.. 19TH CONGRESS OF THE INDO-PACIFIC PREHISTORY ASSOCIATION, Nov
29, 2009-Dec 05, 2009, Hanoi, Vietnam..
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Stage: FR

Project No.: H-04

Project Name: Neolithisation and Modernisation: Landscape History on East Asian Inland Seas
Abbreviated Title: NEOMAP

Project Leader: UCHIYAMA, Junzo

Research Axis: Ecohistory

URL: http://www.chikyu.ac.jp/neo—map/

Key Words: landscape change, inland seas, Neolithisation, Modernisation, cultural landscape, landscape
preservation

B Research Subject and Objectives

1. Research Objectives

This project aims at reconsidering the notionof “cultural landscape protection” by way of
reconstructing the historical landscape (hereinafter LS) change on East—Asian inland seas during the two
mostnotable revolutionary periods in the history of human—nature relations, 1i.e.Neolithisation
(hereinafter NLS) and Modernisation (hereinafter MDS), throughthe analyses of sustenance activities,
trade and mental or cultural structures (political system, art, literature, festivals etc), climatic and
topographica lanalysis in eight regions on the shores of East—Asian Inland Sea (Japan andEast China
Sea). The primary goals of the project are to:
(1) Reconstruct the changes in the naturally and culturally conditioned spheres ofLS.
(2) Explicate the functioning of inland seas as a network creating cultural unityand diversity
(3) Reconsider the idea of “cultural LS” in order to put the cultural LS protection policies into a
new perspective. Comparing NLS and MDS processes can give us a better understanding of possible future

developments and solutions to present environmental issues.

2. Background
Earlier, there has been an obvious tendency to see the environmental problems as caused by a complex
set of natural processes, whereas the influence of human culture has often been reduced to a simplified
“human factor” . Unlike other animals, humans take action towards environment also for non—functional,
philosophical, aesthetic or religious motives. Therefore, as has been understood by the academic
community in recent years, any successful analysis of environmental problems has to deal with human
cultures in all their richness and detail. The present project aims at investigating the environmental
issues from the human culture’ s point of view through a holistic concept of “LS” . LS as the stage of
humans’ everyday life, is a concept that includes both the visible/ physicalside of the natural
environment and cultural/ intellectual side, making possible a holistic analysis of the environmental
problems at the stage wherethey arise. On the other hand, LS is made up of elements that date back to
different historical layers, thus allowing us to reconstruct the historical process of emergence of the
environmental issues. Belonging to the Ecohistory program of RIHN, the NEOMAP project aims at deeper
understanding of the historical formation of the global environmental issues from a very long—term
perspective (including prehistory) and through a multidisciplinary and internationalresearch agenda
provided by the concept of LS. The research is carried out oneight key regions on the shores of East
Asian Inland Seas (East China Sea andthe Japan Sea), since historically, the inland sea coastal areas
were densely populated and played a major role as worldwide trading spots and collisionspots for various
cultures and civilizations. Therefore, it can be said thatthese are the most suitable fields for the
observation of the interactions between culture and nature
In addition, considering that the concept of “cultural LS” has become an important issue in
government and international protection programs (e.g. the nomination ofnational LS treasures, UNESCO
World Heritage sites), it is crucial to understand the cultural formation mechanisms of protected LS and

the processes that sustain them.

SEEIGERRILERNE  NTH Y
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3. Topics andMethodology
1) Research Areas

The project focuses mainly on the East Asian inland sea, i.e. the Japan Sea Rim and the East China Sea
Rim. Historically, inland sea coastal areas were densely populated and played a major role as worldwide
trading spots and collision spots for various cultures and civilizations. Throughout the duration of
this research project, results will be compared to those of the LS research in the North European inland
seas.

Eight research areas were chosen around the East Asian inland seas to represent the full variety of
cultural and natural settings. The selected research areas are: 1. Hokuriku, 2. Biwako and 3.Northern
Kyushu for mainland Japan, 4. Hokkaido and 5. Ryukyu for marginal Japan, 6. Southern Coast of Korea, 7.
Northern Zhejiang for China, and 8.Primorye for Far—East Russia

In order to foster interdisciplinarity, the work groups (hereinafter WG) are organised according to

regions rather than by research subjects

2) Research Methods

As a basis for studies on both NLS and MDS, ageographical database will be created for each region for
both of the periodswith available cartographical data in the form of both historic and modem
maps, information on the distribution and spatial structure of archaeological sites,and other related
archaeological data. Land use, settlement patterns andpopulation dynamics will be mapped on the basis of
cartographic data, historical documents, pollen analyses, and other environmental and ecologicaldatasets.

Since LS is a holistic phenomenon thatentails both a cultural and a natural side, and develops through
the influenceof human practices and interactions of the natural environment, a large part ofLS research
has to be based on qualitative rather than quantitative researchmethods. Specific research methods would

depend on each discipline and on oneof the highlighted periods of study (NLS or MDS)

3)Project Organisation

Eight research areas were chosen around the East Asian inland seas to represent the full variety of
cultural and naturalsettings: Hokuriku, Biwako, Northern Kyushu, Hokkaido, Ryukyu Islands, Northern
Zhejiang, Southern Coast of Korea, Primorye. In order to foster interdisciplinarity, the work—groups
(hereinafter: WG) are organised according to regions rather than by research subjects. Each regional WG
includes NLS and MDS researchers carrying out research in the area. It is highly recommendable that each
member belongs to at least two of the WGs, in order to facilitate the comparative discussion between the
area groups. Information exchange inside the project is facilitated by frequent WG meetings, two general
meetings per yearand other seminars and work groups. In some cases, the researchers carryout joint field
work.

In addition, there are three database WGs that are responsible for the creation of the GIS database
and the basic datacollection (Neolithisation WG, Modernisation WG and technical GIS WG).

This project has signed memoranda andresearch cooperation agreements with research institutes in

Korea, Russia andUK in order to promote international integrative research

4. Significance as an RIHN Project

Belonging to the Ecohistory program of RIHN, the NEOMAP project aims at a deeperunderstanding of the
historical formation of the global environmental issues from a very long term—perspective (including
prehistory) and through a multidisciplinary and international research agenda provided by the concept
ofLS.

Using the multidisciplinary flexibility that RIHN can offer, the NEOMAP project will emphasise the
role of socio—cultural systems in the functional cycle of human—nature relationships, considering that
the understanding of the socio—cultural sphere is indispensable for building preservation strategies in
the future. Because humans can act based on irrational motives (i.e. aesthetic, symbolic, or religious

principles) in terms of their integration within a givenenvironment, it is extremely important to
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analyse the role of culture regarding modern environmental issues without simplifying human behaviour.
Focusing on two major periods in history (NLS and MDS) that can be considered direct roots of modern
environmental problems, the NEOMAP project will offer new insights into the mutuality of nature—culture
relationships that would enable us to make predictions for future developments and clarify the
historical background of LS elements that have become an object of protection. Since LS 1is a
holisticphenomenon, its analysis requires specialised knowledge of an extremely widepanorama of academic
fields. Therefore only an interdisciplinary project of considerable scale can cover the development of
human—nature relationships within a larger region, and throughout several historical periods. As a fully
fundedand operational RIHN project, NEOMAP would have both the interdisciplinarity and the scale to
offer a comprehensive analysis, uniting scholars from archaeology, modern history, geology, geography
LS engineering, anthropology, linguistics and biology

Of the two areas targeted by the Ecohistory program of RIHN — The Asian Green Belt and YellowBelt -,
the NEOMAP project research area 1is included in the former. Co-operating with the project H-02

“Agriculture and Environment Interactions in Eurasia: Past, Present and Future — A Ten-Thousand-Year
History - “, the projecthopes to contribute to a clearer understanding of the historical roots of the

environmental problems in the area

B Progress and Results in 2009

In the FR3, the project members have been engaged in full scale research activities and carried out
thorough field work in their designated areas. The topics that are addressed by the individual
researchers in all the research groups can be divided into four major common themes. (1) The birth
andexpansion of agriculture; (2) LS change at waterfronts; (3) Migration and colonisation as a major
force of LS change; (4) Travelling and creation of mental LS images.

As the first volume of landscape series, Higashi Ajia Naikai bunka—ken no keikanshi to kankyoul:
Mizube no tayousei (Landscape History and Environment on the East Asian Inland Seasl: Versatile
Waterfronts) was published. Monthly landscape seminar provided good opportunities for wide-ranging
discussion. The project organized sessions at Society for American Archaeology (SAA), International
Conference of Historical Geographers (ICHG), and some members had presentations at Centre of Excellence
in Cultural Theory (CECT) in Estonia. For social activity, we collaborated with Suita city museum in
Osaka for the special exhibition of natural history. Series of open class at Muromachi elementary

school is an interesting educational outreach.

OCo-Researchers

AMITANI, Katsuhiko ( Department of Japanese History, Tsuruga Junior College, Professor, Biwako WG,
Analysis of wood utilization )
(O BAUSCH, Ilona ( Department of Archaeology, Leiden University, Lecturer, Hokkaido WG, Hokuriku WG
N. Kyushu WG, N. Zhejiang WG, Analysis of landscape and trading networks )
BELUSHKIN, Mikhail Yur ‘evich( Institute of Automatic and Information Technologies, Maritime State
University named after G.I. Nevelskoy, Professor, Primorye WG, Methodology
of GIS analysis and database construction )
BORRE, Caroline ( Jilin University, Associate Professor, Biwako WG, N. Kyushu WG, Primorye WG,
Modernisation Database WG, Analysis of landscape and folk stories )
(O FUKASAWA, Yuriko ( Tohoku University, Graduate School of International Cultural
Studies, Professor, Hokkaido WG, Analysis of Ainu ethnohistory )
O GILLAM, Christopher ( South Carolina Institute of Archaeology and Anthropology, South Carolina
University, Senior Researcher, Advisory Committee, Neolithisation Database WG, GIS
WG, GIS Modelling in Archaeology )

GOTO, Yoshiko ( Yamaguchi University, Professor, Modernisation Database WG, GIS WG, GIS analysis
of food resouces from historical records )
(O HARUTA, Naoki ( Faculty of Education, Kumamoto University, Associate Professor,N. Kyushu WG

leader, Biwako WG, Analysis of historical records and place names )
HASHIMOTO, Michinori( Lake Biwa Museum, Senior Curator, Biwako WG, N. Kyushu WG, Analysis of medieval
temple landscapes and resource use )
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O HOSOYA, Aoi

[J HIDAKA, Toshitaka
HONG, SungHeup
HUDSON, Mark

O TIDA, Taku

O IKEYA, Kazunobu
ISHIGE, Yumi
ITAKURA, Yudai
ITO, Shinji
JIN, JongHeon
JIN, PilSu
JORDAN, Peter
KAMEYAMA, Daisuke
KAMURA, Nozomi

O KANER, Simon

O KIM, Jangsuk
KIM, Jongil

O KOBAYASHI, Tatsuo

O KOYAMA, Shuzo
LEE, Soon— hyeong
LIM, Sang—taek

O LINDSTROM, Kati

LONG, Daniel

( RIHN, Researcher, Ryukyu WG, N. Zhejiang WG, Analysis of subsistence through
analysis of plant remains )

( Kyoto Seika University, Visiting Professor, Ethology, Environmental epistemology
)

( Chonnam National University, Associate Professor, Southern Coast of Korea WG,
social anthropology and forklore in Korea )

( Faculty of Physics, Nishikyushu University, Associate Professor, Advisory
Committee, Theoretical Research for the Concept of Landscape )

( National Museum of Ethnology, Associate Professor, Ryukyu WG leader, Research on
maritime resources and local communities )

( National Museum of Ethnology, Professor, Hokkaido WG leader, Analysis of
agriculture and landscape shifts )

( Department of Social System Studies, Otemae University, Associate

Professor, Analysis of mental landscape )

( Fukuoka City Board of Education, Senior Researcher,N. Kyushu WG, Neolithisation
Database WG, GIS analysis of Neolithisation period )

( Faculty of Letters, Kokugakuin University, Lecturer, Ryukyu WG, Primorye WG,
Neolithisation Database WG, Analysis of landscape history with archaeological
materials )

( Kongju National University, Associate Professor, Southern Coast of Korea WG, )

( Institute for cross—culture studies, Seoul National

University, Researcher, Southern Coast of Korea WG, forklore and social
anthropology of Modernization in Korea )

( Department of Archaeology, University of Aberdeen, Senior Lecturer, Advisory
Committee, N. European Inland Seas WG, Cultural Landscapes in Northern Eurasia )
( Silla University, Foreigner teacher, Japanese Linguistics )

( RIHN, Project Research Associate, Analysis of Literature and Landscape )

( The Sainsbury Institute for the Study of Japanese Arts and Cultures, Assistant
Director, Hokuriku WG, Landscape Archaeological reconstruction of Shinano river )
( Department of History, Kyung Hee University, Associate Professor, Southern Coast
of Korea WG, Agricultural intensification and social hierarchy in S. Korean NLS )
( Soul National University, Associate Professor, Southern Coast of Korea WG,
Symbolic landscape of S. Korean NLS )

( Kokugakuin University, Honorary Professor, Advisory Committee, Landscape
Archaeology in Neolithisation Period )

( Suita City Museum, Director General, Neolithisation Database WG, MDS WG, GIS WG,
Database construction and GIS analysis )

( Kyong-Bok University, Lecturer, Southern Coast of Korea WG, Linguistic analysis
of landscape shifts in Neolithisation )

( Pusan University, Associate Professor, Southern Coast of Korea WG, Settlement
reorganisation and landscape change in S. Korean NLS )

( University of Tartu, Researcher, Biwako WG, N. Kyushu WG, Primorye WG, Traveling
of mental LS images )

( Graduate School of Humanities, Tokyo Metropolitan University, Associate
Professor, Ryukyu WG, Hokuriku WG, Linguascape of Ryukyu Islands )

O MAKIBAYASHI, Keisuke ( RIHN, Project Researcher,N. Zhejiang WG leader, Biwako WG, Analysis of

MATSUMORI, Tomohiko

MIYAMOTO, Shinji

MIZOGUCHI, Koji

MIZUNO, Toshiaki

MURAKAMI, Yumiko

Agriculture and Landscape )

( RIHN, Project Research Associate, GIS WG, GIS analysis fo Modernization and
landscape shifts )

( Lake Biwa Museum, Curator, Biwako WG, Southern Coast of Korea WG, Physical
geographical analysis )

( Graduate School of Social and Cultural Studies, Kyushu University, Associate
Professor, N. Kyushu WG, Landscape cognition on the basis of archaeological data )
( WWF Japan, Researcher, Biwako WG, Modernisation Database WG, GIS WG, Landscape
conservation )

( RIHN, Researcher, N. Kyushu WG, Hokuriku WG, N. Zhejiang WG, wood tool use and
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its impact on natural LS )
(O NAKAI, Seiichi ( Faculty of Humanities, Toyama University, Associate Professor, Hokuriku WG
Leader, N. Kyushu WG, Analysis of landscape cognition in MDS )
(O NAKAJIMA, Tsuneo ( Lake Biwa Museum, Manager of Research Department, Biwako WG, N. Kyushu WG,
Hokkaido WG, Southern Coast of Korea WG N. Zhejiang WG, fish resources )
(O NAKAMURA, Oki ( RIHN, Project Researcher, Hokuriku WG, Neolithisation Database WG, Hokkaido WG
Primorye WG, Analysis of landscape history with archaeological materials )
NAKAMURA, Shin’ ichi( Faculty of Letters, Kanazawa University, Professor,N. Zhejiang WG Leader,
Hokuriku WG, Complex agriculture in Chinese NLS )
NISHITANI, Masaru ( National Museum of Japanese History, Associate Professor,N. Zhejiang WG, Complex
agriculture in Chinese NLS )

ODAGI, Harutaro ( Department of Literature, Tenri University, Associate Professor,N. Zhejiang WG,
Cultural influences from northern China in the landscape formation in N. Zhejiang
)

ONISHI, Hideyuki ( Department of Social System Studies, Doshisha Women' s College, Associate
Professor, Hokkaido WG, Rykyu WG, Primorye WG, Ethnohistory and resource use )
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OTANI, Megumi ( RIHN, Project Research Associate, Hokuriku WG, Analysis of Historical Documents
and Landscape )
O POPOV, Alexander Nikolaevich( Museum of Archaeology and Ethnography, Far East National
University, Director General, Primorye WG Leader, Adaptation to changing
maritime environment in Primorye NLS )

QIN, Ling ( School of Archaeology and Museology, Lecturer, Analysis of subsistence through
analysis of plant remains )

SANO, Shizuyo ( Research Centre for Sustainability and Environment, Shiga University, Associate
Professor, Biwako WG, Ryukyu WG, Study of resource use on the basis of historical
records )

SASAKI, Shiro ( National Museum of Ethnology, Professor, Primorye WG, N. Zhejiang WG, Analysis of

Ethnohistory and landscape shifts of Russian indigenous people )

SEYOCK, Barbara ( Institute of Japanese Studies, University of Tubingen, Senior
Researcher, Advisory Committee, N. European Inland Seas WG, Analysis of Trading
Networks in Modernisation )

O SEGUCHI, Shinji ( Shiga Prefecture Cultural Properties Protection Association, Senior
Researcher, Biwako WG, Hokuriku WG, N.Kyushu WG Neolithisation Database WG,
Analysis of subsistence and landscape shifts in NLS )

TABAREV, Andrei V. ( Russian Academy of Sciences, Siberian Branch, Institute of Archaeology and
Ethnography, Senior Research Scientist, Primorye WG, Ritual LS and burials in NLS )

TAKAMIYA, Hiroto ( Faculty of Cultural Studies, Sapporo University, Professor, Ryukyu WG, LS change
accompanying immigration to islands )

TAKANISHI, Seisuke ( Faculty of Cultural Studies, Kochi Women’ s University, Associate Professor, N.
Zhejiang WG, Biwako WG Hokkaido WG, LS representations in Chinese literary
sources )

TAKAOKA, Hiroyuki ( Faculty of Cultural Studies, Kochi Women’s University, Associate
Professor, Hokkaido WG, Hokuriku WG, N. Kyushu WG, Supernatural beings in LS )

TAKETANI, Toshio ( Faculty of Cultural Properties, Osaka Otani University, Associate
Professor, Southern Coast of Korea WG, N. Kyushu WG, Analysis of urban landscape
in MDS )

TEZUKA, Kaoru ( Department of Humanities, Hokkai-Gakuen University, Associate Professor, Hokkaido
WG, Analysis of LS change on islands brought by immigration )

TKACHEV, Sergei Viktorovich( Faculty of Social Management, Maritime State University, Dean, Primorye

WG, Analysis of Landscape History in Modernisation )

TORITANI, Yoshifumi ( Japanese Language Research Centre, Osaka Shoin Women s
University, Lecturer, Hokuriku WG, Biwako WG, Linguistic WG, Linguistics analysis
and landscape cognition in MDS )

UCHIKADO, Megumi ( RIHN, Project Research Associate,Literature )

© UCHIYAMA, Junzo ( RIHN, Associate Professor, Project Leader, Biwako WG Leader, Project Management
Analysis of resource use and LS change on the basis of animal bones )
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YAMAGUCHI, Keita ( graduate school of Engineering, Kyoto University, Associate Professor, GIS
analysis of Modernization in Biwako area )
YANG, Ping ( Lake Biwa Museum, Curator, Environmental sociology )
O YASUMURO, Satoru ( Department of Economics, Kanagawa University, Professor, Biwako WG, Ryukyu WG, N.
Zhejiang WG, Analysis of subsistence complex and landscape use )
O ZEBALLOS VELARDE, Carlos Renzo( RIHN, Researcher, Modernisation Database WG, GIS WG, Methodology of GIS
analysis and database construction )

B Future Themes

1. Outcomes in Fiscal Year 2009

The project has eight regional work groups, each carrying out research in a key area of the East Asian
Inland Seas. Research focuses on four umbrella topics:

(1) The birth and expansion of agriculture

(2) Waterfronts, including water bodies, waterways and rice paddies.

(3) Migration and colonisation as forces of landscape change.

(4) Travel and creation of mental landscape images. Special attention has been paid to three following

major aspects of landscape formation in the region.

(1) Modernisation as seen from Neolithisation

What do the landscape changes associated with Modernisation have to do with Neolithisation? It was
previously thought that the “Neolithic revolution,” when agricultural

societies and large-scale settlements emerged and the basic elements of modern landscapes were
established, was an event that occurred in a relatively short period of time. If, however, we refer to
humankind’ s increasing capacity to exploit their environments compared to earlier hunter—gatherer
societies, “Neolithisation” should be defined as a process of human adaptation to the natural
environment since the end of the last Ice Age. As aggressive resource use and increasing regional
interdependency are characteristic of the present day as well, the period of Modernisation can be seen
as a climax—or intensification of—Neolithisation.

(2) The cultural functions of inland seas

Seas have an immeasurable impact on their surrounding landscapes. Our Hokkaido workgroup describes how
inland seas enable migrations and new colonisations, transforming indigenous spiritual and sustenance
landscapes and imposing new settler landscapes. Okinawa, in contrast, was positioned as an outpost of
trade between

Japan and China. Its extensive coastlines and marine environments have shaped the regional landscapes
from within, bringing about specific regional sustenance patterns

and religious world views. At times, the maritime and continental influences interact, as in the
Primorye Region, where the continental influence of Korean settlers

blended with that of the new European settlers who arrived across the sea.

(3) The creation of mental landscape images

What is the impact of culture’ s mental structures on landscapes? What do great cultural systems like
religion have to do with landscape and environmental issues? We explore one instance in Japan. With the
rise of Buddhism in the Nara period (AD 710-794), the killing of living beings, including animals and
fish, was prohibited. Since the Middle Ages, hunting and fishing were strictly prohibited within 2 1i
(roughly 1.3 km) of the temples, but this area was gradually redefined according to the area directly
visible from the temple. Both the ban and its gradual redefinition, have had a large impact on resource

use and the natural environment of the Japanese archipelago

2. Future Topics

NEOMAP scholars participate in many public events designed to increase public awareness about landscape
and environmental issues. As visualization is a useful tool for making specific historical data
accessible to nonacademic audiences, in the next years our publications will emphasize the creation of

landscape database and atlas. Superimposing the landscapes of Neolithisation and Modernisation on one
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single map can lead us to new discoveries about historical human—nature interrelationships and enhance
consciousness about environmental issues. We also hold regular seminars in and outside RIHN and present
our results at international worskhops and symposia. NEOMAP is active in international collaboration

and has organised joint activities with scholars from Estonia, Belgium, Holland, UK and Germany.

Books

[Authored/Co-authored]

« KISHIE, Shinsuke * NAKAI, Seiichi « TORITANI, Yoshifumi Sep, 2009 Linguistic Maps of Osaka. Kamigata
athenaeum series, 2. Izumi—shoin, Osaka, 295pp. (in Japanese)

[Chapters/Sections]

- NAKAMURA, Oki Mar, 2010 Meaning of Scale for Ritual Archaeology in Jomon Cultures— A Case Study for
Hokuriku District. UCHIYAMA, Junzo * NAKAI, Seiichi * NAKAMURA, Oki (ed.) Environment and Culture in the
East Asian Inland Seas. Report of Japan Sea Research Project, 5. Katsura—-shobo, Toyama, pp.129-148.
(in Japanese)

- YASUMURO, Satoru Mar, 2010 Agriculture Life. In The History of VYamaguchi Prefecture. Yamaguchi
Prefecture, pp.410-465. (in Japanese)

- YASUMURO, Satoru Mar, 2010 Folklore of Nature. In The History of Yamaguchi Prefecture. Yamaguchi
Prefecture, Yamaguchi, pp.20-75. (in Japanese)

» SANO, Shizuyo Feb, 2010 Utilization and Control of Reed Community in Ancient and Medieval Period: A
Subsistence in Waterfront. AKIMICHI, Tomoya * KOMATSU, Kazuhiko *+ NAKAMURA, Yasuo (ed.) In Water and
Environment. Human and Water series, 1. Bensei Publishing Inc., Chiyoda—ku, Tokyo, pp.143-178. (in
Japanese)

« HONG, Sungheup < SHIN, Dongho * LEE, Yongjun Sep, 2009 Making World Creative Cities. Hanul Publishing
Co., Seoul, Korea, pp.273-297. (in Hangeul)

- HONG, Sungheup Aug, 2009 The Representative Cultural Symbol of Yeosu. Yeosu Expo Support Group at
Chonnam National University (ed.) Simmian Publishing Co., Kwangju, Korea, pp.233-272. (in Hangeul)
ONISHI, Hideyuki May, 2009 Living Hours and Activities. AKIMICHI, Tomoya (ed.) An Illustrated
Eco—history of the Mekong River Basin. White Lotus Bangkok, pp.109-110

« KIM, Jangsuk 2009 Understanding the transition to agricultural economies. Lee, J., and An, S (ed.) In

New Approaches to Prehistoric Agriculture. Sahoe Pyongron Press, Seoul, Korea, pp.56-77

« TKACHEVA,N and TKACHEV, Sergey 2009 Russia at the turn of XX-XXI centuries, Ochonko 0.1,, History of
Russia. Press of Far Eastern State Technical University, Vladivostok, Russia, pp.480-506. (in Russian)
This is the textbook for university students

« JIN, Jongheon 2009 Peaktudaegan: Science and Colonialism, Memory and Mapping in Korean High Places.

Denis Cosgrove * Veronica della Dora (ed.) High Places: Cultural Geographies of Mountains. I. B.

Tauris, pp.196-215. (in Hangeul)

- TKACHEV, Sergey 2009 Geopolitical history of origin of Vladivostok, Kulikova E.A.. Inhabitant and
every day life in space of seaport. Press of Maritime State University, Vladivostok, Russia, pp.13-52
(in Russian)

[Translations / Joint Translations]

- LEE, Soon—hyeong Sep, 2009 Something Japanese Like : The Japanese Taste and Valuation Read by Data.
Korea Culture Publishing, Seoul, Seoul, Korea, 182pp. (Other) Translation of .

Editing
[Editing / Co-editing]
« UCHIYAMA, Junzo + LINDSTROM, Kati (ed.) Mar, 2010 Higashi Ajia Naikai bunka—-ken no keikanshi to

kankyoul: Mizube no tayousei (Landscape History and Environment on the East Asian Inland Seasl:

Versatile Waterfronts). Showado, Sakyo—ku, Kyoto, 221pp. (in Japanese)
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« YUKAWA, Yoji, FURUYA, Shinpei and YASUMURO, Satoru (ed.) Dec, 2009 Folk Culture and Folklore.. Folk
Culture of Japan , vol.13. Yoshikawa—kobunkan, Bunkyo—ku, Tokyo, 310pp. (in Japanese)
[Senior/Supervisory Editorships]

« TAKAMIYA, Hiroto (ed.) (superviseor) Mar,2010 Prehistory of Nansei Islands. The archaeological
Journal, No.597. New Science, Minato—ku, Tokyo, 36pp. (in Japanese)

Papers
[Original Articles])
- NAKAMURA, Oki Mar, 2010 Theoretical Approach to Ritual Archaeology -Cross—Contextual Analysis and

Multi-scale Method—-. Aulletin of Research Center for Traditonal Culture, Kokugakuin University (2)
:49-58. (in Japanese)

« UCHIYAMA, Junzo Mar, 2010 Naze kaizuka ha kiesattanoka: Idou suru sekai no chushin (Why did shell-
middens disappear?: world centre in transition). UCHIYAMA, Junzo « LINDSTROM, Kati (ed.) Higashi Ajia
Naikai bunka—ken no keikanshi to kankyoul: Mizube no tayousei (Landscape History and Environment on
the East Asian Inland Seasl: Versatile Waterfronts). Showado, Kyoto, Sakyo—ku, Kyoto, pp.120-144. (in

Japanese)

- YASUMURO, Satoru Feb, 2010 Environment of Paddy Field as Eco Commons. AKIMICHI, Tomoya + KOMATSU,
Kazuhiko *+ NAKAMURA, Yasuo (ed.) In Water and Environment. Human and Water series, 1. Bensei Publishing
Inc, Chiyoda—ku, Tokyo, pp.107-142. (in Japanese) (reviewed).

« TEZUKA, Kaoru Feb, 2010 A Study for Settlement and Subsistence in Kuril Islands. New Perspectives of
Comparative Archaeology. Doseisha, Chiyoda—ku, Tokyo, pp.767-774. (in Japanese)

« JIN, Pilsu Jan, 2010 Activation of Traditional Performing Arts in the Okinawa and Identity of Minority:
An Example of Eisa Dance. Korean Cultural Anthropology 43(1) :89-128. (in Hangeul)

« LEE, Soon—hyeong Nov, 2009 Approach to Gender Variations of Grammaticality Judgment : Investigating

Co—occurrence Relation between Epistemic Adverbs and Interrogative Forms. _Journal of The Japanese
Language And Literature T1(1) :237-255.

- TAKAMIYA, Hiroto Oct, 2009 Agriculture in Southern Islands in Japan. Agriculture History in Eurasia.
RIHN Library, 7-4. Rinsen Book Co, Sakyo—ku, Kyoto, pp.25-47.

+ NAKAMURA, Oki Jun, 2009 Interpretation in Ritual Archaeology: Context and Scale. . Ritual and Landscape
of Stone Circles. “Materiality and Spirituality of Ritual Sites” Project at Research Center for

Traditional Culture, Kokugakuin University, Tokyo, pp.13-20. (in Japanese)

« KORNFELD, M - TABAREV, Andrei 2009 The French Connection? Or is It?. Current Research in the
Pleistocene. pp. 90-92.

« GLADYSHEV, S < TABAREV, Andrei 2009 New Data on the Early Upper Paleolithic of Northern Mongolia.
Current Research in the Pleistocene. pp.17-18.

- KIM, Jangsuk 2009 On the Chronology of the Early Iron Age and Proto Three Kingdom Period in Hoseo and
western Honam Areas. Journal of the Honam Archaeological Society (33) :45-70.

- MAKINO, Atsushi < YANG, Ping . 2009 Environmental Issues and Inhabitant in East Asian Lakes: Problems
of Waterfront Villages in Japan and China. 2/st Century Sociology in the Fast Asia 2 :56-74. (in

Japanese) (reviewed).

« YANG, Ping 2009 Fishermen’ s Strategy for Combined Use of Local Space-A Example in the Taihu Lake.
Tsukuba annals of sociology 2(2) :53-59. (in Japanese) (reviewed).

* YANG, Ping 2009 Shared Use and Management for Water District in the Biwako and Taihu Lake. Journal of
Environmental Sociology in China vol.2 :528-533. (in Chinese) (reviewed).

[Review Articles]

« TAKAMIYA, Hiroto Mar, 2010 General Prehistory of Nansei Islands. 7he archaeological Journal (597) :3-b.

(in Japanese)
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« TAKAMIYA, Hiroto Okinawa’ s Earliest Inhabitants and Life on the Coral Islands Mar, 2010 . [7n Okinawa:
the rise of an Island Kingdom :5-12. (reviewed).

Research Presentations
[Oral Presentation]

B.Lazin, Popov A.N., Lazin B.V. . Ceramic complex of a late Neolithic on island Russian in the
Vladivostok. Conference of memory E.V Shavkunov, Mar 22,2010-Mar 24,2010, Vladivostok, Russia. (in
Russian)

« JIN, Pilu Landscape History of apartment of a housing complex in South Korea 1960 — 2010: Economism
and cultural value. RIHN Annual Meeting, Mar 16,2010, . (in Japanese)

« TKACHEV, S Modernization in Ussuriisk region (middle XIX - beginning XX centuries): history
methodology and sources of research. FY2009 NEOMAP Landscape Workshop, Mar 16, 2010-Mar 17, 2010
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« NAKANO, Fujio Proposal of Space Humanities Study. 7th Landscape Seminar, Feb 26,2010, RIHN, Kyoto. (in
Japanese)

« SEINO, Yoichi GIS for the study for landscape history. 7th Landscape Seminar, Feb 26,2010, . DOI:RIHN,
Kyoto.

« HOSOYA, Leo Aoi The ‘Routine—scape’ of Broad Spectrum Farming Society Ethnoarchaeological Approach

to Bast Asian Early Rice Farmers’ Perception of Dynamic Landscape and its Transformation. 1st
Landscape Archaeology conference (LAC), Jan 26, 2010-Jan 28,2010, Amsterdam, Netherlands

« GILLAM, Christopher - NAKAMURA, Oki - MATSUMORI, Tomohiko From the Hida Mountains to Toyama Bay:
Understanding Diversity and Change in Jomon Cultural Landscapes. 1s t Landscape Archaeology
Conference: LAC 2010, Jan 25,2010-Jan 29, 2010, Amsterdam, Netherlands.

- MAKIBAYASHI, Keisuke Unity and Diversity in the Formation of Chinese culture : Agriculture, Staple
food and Cooking Device. The Fifth Annual Conference The Asian Studies Association of Hong Kong
(ASAHK) , Jan 08,2010, Hongkong. (in Chinese)

« NAKAMURA, Oki Burials in Stone Circle Period (the Late Jomon). World Heritage Promotion Forum in 2009,
Dec 20,2009, Akita—shi, Akita. (in Japanese)

« KOYAMA, Shuzo Designing nature by fire-Swidden cultivation(Yakihata). 6th Landscape Seminar, Dec
18,2009, Simogyo—ku, Kyoto

» YAMAGUCHI, Keita Possibilities of Studies on the Landscape History in the Field of Urban Planning. 6th
Landscape Seminar, Dec 18,2009, Simogyo—ku, Kyoto.

« ONISHI, Hideyuki Reconsidering locally owned environmental protection and cultural promotion -
Kakeroma Ireland, Amami Case. Nara University Education Center for region cooperation, Dec 02,2009,
Nara. (in Japanese)

+ Takamiya, Hiroto Agriculture Origins on the Islands of Okinawa, Japan. Indo—Pacific Prehistory
Association Congress, Dec 01,2009, Hanoi, Vietnam.

- TABAREV, V. Obsidian in Cross—Cultural Contacts in the Northern Pacific During the Final Pleistocene -
Early Holocene. Indo—Pacific Prehistory Association Congress, Nov 29, 2009-Dec 24,2009, Hanoi, Vietnam.

« KIM, Jong—il Individuality, Masculinity and Power. IPPA conference 2009, Nov 29, 2009-Dec 05, 2009,
Hanoi, Vietnam.

« BELUSHKIN, Mikhail Application Arcgis 9.3 for the analysis modernization processes in the south of
Primorsky Krai (the end XIX The beginning of XX centuries. 5th Landscape Seminar, Nov 27,2009, RIHN,
Kyoto.

- ZEBALLOS VELARDE, Carlos Renzo The Change of The Visual and Spatial Perception of The Lakescape in
Biwa, Japan, After Modernization. 5th Landscape Seminar, Nov 27,2009, RIHN, Kyoto

« TEZUKA, Kaoru History of resource and land use in the Chishima Islands — What comes into view from
result of KBP. Hokkaido Gakuen University, Nov 25,2009, Hokkaido. (in Japanese)



76

RIHN Annual Report 2009

« JIN, Pilus History of colonialism carved for Shinto shrine: Ryukyu islands Amami Oshima’ s case. Seoul
University Department of Cultural Anthropology 4th Okinawa International Workshop, Nov 03, 2009, Seoul,

Korea. (in Hangeul)

+ YASUMURO, Satoru Beans growing on furrows :the landscape of rice terrace in Japan and China. 4th
Landscape Seminar, Oct 30,2009, RIHN, Kyoto. (in Japanese)

- MAKIBAYASHI, Keisuke Landscape history of Settlement in Changjiang downstream from the topographical
standpoint. 4th Landscape Seminar, Oct 30,2009, RIHN, Kyoto. (in Japanese)

« LINDSTROM, Kati The role of internal perception and external images in the visualisation of home
landscapes.  “Spatiality and visualisation of culture/nature relationships: theoretical aspects” ,
Center Of Excellence In Cultural Theory(CECT), Oct 23,2009, Tallinn University, Estonia.

- UCHIYAMA, Junzo Jomon style and Yayoi style: the worldview transition in the Central Japanese
Archipelago with Neolithisation and its modern influence. “Spatiality and visualisation of
culture/nature relationships: theoretical aspects” , Center Of Excellence In Cultural Theory (CECT),
Oct 23,2009, Tallinn University, Estonia

+ HOSOYA, Leo Aoi What did agriculture bring to life?: the ’routine—scape’ and social structurarisation
in the formation of agricultural society. “Spatiality and visualisation of culture/nature
relationships: theoretical aspects” , Center Of Excellence In Cultural Theory(CECT), Oct 23,2009,

Tallinn University, Estonia.

« JIN, Pilus American Military and Okinawan colonies; The Sustainment and The restructureing. Korean
Society of Cultural Anthropology, Oct 16,2009, Seoul, Korea. (in Hangeul)

+ YASUMURO, Satoru Problem and The Future in Folk Customs Map. The Forklore Society of Japan, Oct
03, 2009-0ct 04, 2009, Kokugakuin University, Tokyo.

« TAKAMIYA, Hiroto Empirical study on transition of environment and culture in prehistorical and
protohistorical age of Ryukyu Archipelago, History of environmental civilization of the new science
area of Pacific Ocean. NEOMAP Ryukyu WG 1st Workshop, Oct 03,2009, Okinawa Prefectural Museum & Art

Museum, Naha, Okinawa. (in Japanese)

« LINDSTROM, Kati Landscape and Autocommunication: Bodily Perception of Landscapes as Meditative
Practice. 10th World Congress of Semiotica, Sep 22, 2009-Sep 26,2009, A Corufia, Spain

« HOSOYA, Aoi Staple or Famine Food? : Ethnographic and archaeological approaches to nut processing in
East Asian prehistory. 5th International Congress of Ethnobotany (ICEB), Sep 21,2009-Sep 24, 2009,

Argentina.

« TAKAMIYA, Hiroto Okinawa - Island where hunter—gatherer existed. Sapporo University Open Seminar, Sep
10, 2009, Sapporo University, Hokkaido, Japan. (in Japanese)

- TEZUKA, Kaoru Transition of resource and land use in the Chishima Islands — Evolution perspective in
village and resident status. Society of Evolutionary Studies The 11th Meeting,, Sep 02,2009-Sep
04, 2009, Sapporo, Hokkaido. (in Japanese)

- HOSOYA, Aoi Broad Spectrum Farming Society: Reconstruction of uses of wild food plants by East Asian
early farmers from an ethnoarchaeological viewpoint. Cambridge University George Pitt-Rivers
Laboratory Lunch Time Talk, September 2009, Cambridge, UK.

« GILLAM, J. Chiristopher Migration as Transformation in Science Fact and Science Fiction: Lessons on
Distant Migrations by Early Formative Cultures on Land and Sea. SF Symposium “Towards the Future of
Civilization — 3 Science Fiction Novelists Dialogue at the R.I.H.N”, RIHN Ecohistory Program

“History of Civilization and Environment’ , Aug 29,2009, RIHN, Kita-ku, Kyoto

- IKEYA, Kazunobu Human civilization in the 21lst century, as seen from the relation between man and
other living beings Wild animals, domestic animals and pets. SF Symposium “Towards the Future of
Civilization - 3 Science Fiction Novelists Dialogue at the R.I.H.N”, RIHN Ecohistory Program
Symposium “History of Civilization and Environment’ ’, Aug 28,2009, RIHN, Kita—ku, Kyoto. (in
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Japanese)

+ GOTO, Yoshiko ONO, Yusuke ISHIDA, Kanae HIROTSU, Rie MAEDA, Ayako KASHIWAGI, Toru University
Students’ Image of Sake and the preference. The Japan Society of Cookery Science, Aug 28, 2009-Aug
29, 2009, Doshisha Women’ s College of Liberal Arts Imadegawa Campus, Kamigyo-1li, Kyoto. (in Japanese)

« TAKAOKA, Hiroyuki Between robots and ghosts — Has the Japanese view of life changed?. SF Symposium
“Towards the Future of Civilization — 3 Science Fiction Novelists Dialogue at the R.I.H.N” , RIHN
Ecohistory Program “History of Civilization and Environment’ , Aug 28,2009, RIHN, Kita—ku, Kyoto. (in

Japanese)

+ COCHRANE, Andrew Back to the future: Archaeology and science fiction. SF Symposium “Towards the
Future of Civilization - 3 Science Fiction Novelists Dialogue at the R.I.H.N” , RIHN Ecohistory
Program “History of Civilization and Environment’ ”, Aug 28,2009, RIHN, Kita—ku, Kyoto.

+ SANO Shizuyo Traditional Use of Resources and the Resultant Management of Littoral Environments of
Lake Biwa in Modern Japan. 14th International Conference of Historical Geographers, Aug 27,2009, Kyoto

University, Kyoto, Japan.

« TKACHEV, Sergey Features of development of the South Primorye (19 — the beginning of 20 centuries):
the militarian, political, ethnic, technogenic aspect. 3rd Landscape seminar, Aug 26,2009, RIHN,

Kyoto.

« ZEBALLOS VELARDE, Carlos , NAKAMURA, Oki and MATSUMORI, Tomohiko Atlas of Historical Landscape ? A
Proposal for Communicating Research to Public. 3rd Landscape seminar, Aug 26,2009, RIHN, Kyoto

« GILLAM, J. Christopher Modeling Neolithic Cultural Landscapes in East Asia. Session: “Landscape
History in East Asian Inland Seas: Impacts on Present Landscape of Neolithisation and Modernisation
17 , The 14th International Conference of Historical Geographers(ICHG), Aug 23,2009, Kyoto University
Sakyo—ku, Kyoto.

« BORRE, Caroline and ZEBALLOS VELARDE, Carlos Renzo Evolution of Landscape during Modernisation Period
in Central Japan: A GIS Approach of the Case of Lake Biwa. Session: “Landscape History in East Asian
Inland Seas: Impacts on Present Landscape of Neolithisation and Modernisation I1I” , The 14th
International Conference of Historical Geographers(ICHG), Aug 23,2009, Kyoto University, Sakyo-ku,
Kyoto.

« LINDSTROM, Kati and UCHIYAMA, Junzo Affluent Foragers and Affluent Feudalism: The Idealised Landscapes
of Past as Models for Sustainable Future. Session: “Landscape History in East Asian Inland Seas:
Impacts on Present Landscape of Neolithisation and Modernisation I1” , The 14th International

Conference of Historical Geographers(ICHG), Aug 23,2009, Kyoto University, Sakyo—ku, Kyoto

- KOYAMA , Shuzo Making a Landscape by Fire: A History of Human—Nature Interactions with the Technology
of Fire. Session: “Landscape History in East Asian Inland Seas: Impacts on Present Landscape of
Neolithisation and Modernisation II” , The 14th International Conference of Historical
Geographers (ICHG), Aug 23,2009, Kyoto University, Sakyo—ku, Kyoto

« KANER, Simon and COCHRANE, Andrew Rivers through the Landscape and through Time. Session: “Landscape
History in East Asian Inland Seas: Impacts on Present Landscape of Neolithisation and Modernisation
117 , The 14th International Conference of Historical Geographers(ICHG), Aug 23,2009, Kyoto
University, Sakyo—ku, Kyoto.

HOSOYA, Leo Aoi Surviving Tradition and Disappearing Tradition: ‘0ld Days’ Landscape with
Raised-floor Granaries in Bali and Amami Oshima Islands. Session: “Landscape History in East Asian
Inland Seas: Impacts on Present Landscape of Neolithisation and Modernisation 17, The 14th

International Conference of Historical Geographers(ICHG), Aug 23,2009, Kyoto University, Sakyo—ku,
Kyoto.

+ SANO, Shizuyo Traditional Use of Resources and the Resultant Management of Littoral Environments of

Lake Biwa in Modern Japan. Session: “Landscape History in East Asian Inland Seas: Impacts on Present
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Landscape of Neolithisation and Modernisation I” , The 14th International Conference of Historical
Geographers (ICHG), Aug 23,2009, Kyoto University, Sakyo-ku, Kyoto

- HASHIMOTO, Michinori Interpretation of butchery Inhibition around Lake Biwa — Landscape of religious

commandments. Lake Biwa Museum Seminar, Aug 21,2009, Kusatsu, Shiga. (in Japanese)

» ONISHI, Hideyuki Formation of the Ainu Subsistence Strategy by Economic and Political Influences from
the Mainland Japan.” . International Convention of Asia Scholars 6, Aug 06, 2009-Aug 09, 2009, Daejeon

Korea.

- NAKAMURA, Oki Reading the Landscape-With Considering of Scale and Context. Omi Shell-mound Society,
Jul 25,2009, Otsu-shi, Shiga. (in Japanese)

« NAKAJIMA, Tsuneo Landscape of the rice-producing district in East Asia in the Neolithization from a
viewpoint of fish remains. 2nd Landscape Seminar, Jul 24, 2009, Simogyo—ku, Kyoto. (in Japanese)

- NAKAMURA, Oki A Landscape Analysis using GIS - Neolithisation Period in the Hida and Hokuriku
District, Japan. 2nd Landscape Seminar, Jul 24, 2009, Simogyo—ku, Kyoto. (in Japanese)

« JIN, Pilus Activation of Traditional performing arts and Minority Identities in Okinawa: Case of Eisa

Society for Japan Socio—culture, Jul 11,2009, Seoul, Korea. (in Hangeul)

« TEZUKA, Kaoru Influence that small ice age and natural damage gave to Chishima Ainu. JAPAN SOCIETY FOR
SCIENTIFIC STUDIES ON CULTURAL PROPERTIES 26th Meeting, Jul 11,2009-Jul 12,2009, Nagoya University

Nagoya . (in Japanese)

+ LONG, Daniel Change on the Micro—Community Level: Contact and Identity on the Ogasawara (Bonin)
Islands of Japan. Urban Language Seminar; Contact Induced Language Change and Identity Transformation
— Urbanization in China and Europe, Jun 18, 2009, Hongkong.

- NAKAMURA, Oki Stonehenge and Oyu Stone Circle. Seminar at Oyu Stone Circle Museum, Jun 14,2009,

Kazuno—shi, Akita. (in Japanese)

- MAKIBAYASHI, Keisuke Rice Farming Culture in Lower and Middle Yangtze is not One but Diverse. 13th
Harvard University Round Table ETHNOGENESIS OF SOUTH AND CENTRAL ASIA (ESCA) , May 30, 2009, Kyoto

+ UCHIYAMA, Junzo Understanding Neolithisation of East Asian Inland Seas. 1st Landscape Seminar , May
29,2009, Simogyo—ku, Kyoto. (in Japanese)

+ MATSUMORI, Tomohiko The 1life and landscape in remoto moutain villeage. 1st Landscape Seminar, May
29, 2009, Simogyo—ku, Kyoto. (in Japanese)

+ HOSOYA, Aoi Surrounded by Water, but Short of it: Ethnohistory of agriculture in Okinawa Islands.
International Human Dimensions Programme on Global Environmental Change: Open Meeting 2009, Apr
28, 2009, Germany.

« UCHIYAMA, Junzo and LINDSTROM, Kati andscape, History and Global Environmental Issues: Report on an
Interdisciplinary Research Project on East Asian Inland Seas. The International Human Dimensions
Programme on Global Environmental Change (IHDP) Open Meeting 2009, Apr 26,2009-Apr 30, 2009, Bonn

Germany.

« UCHIYAMA Junzo JORDAN, Peter and GILLAM, J. Christopher Understanding Neolithization of East Asian
Cultural Landscapes. “Landscape Neolithization Along East Asian Inland Seas” , Society for American
Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

- KIM, Jongil, KIM, Jangsuk and LIM, Sangtaeck The formation of symbolic landscape in the Korean Bronze
Age—the role of enclosure. “Landscape Neolithization Along East Asian Inland Seas” , Society for
American Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

- SEGUCHI, Shinji From a passively—acquired landscape to actively—created landscape: landscape shift of
the Jomon complex foragers in Kansai district, Japan. “Landscape Neolithization Along East Asian
Inland Seas” , Society for American Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

« ITO, Shinji Why did people go up the Hill?: Retrospect and Prospect on the Prehistoric Mystery of
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Hilltop Settlements in Northern Ryuku, Japan. “Landscape Neolithization Along East Asian Inland
Seas” , Society for American Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

+ JORDAN, Peter A Eurasian Perspective on the Neolithization of Cultural Landscapes. “Landscape

Neolithization Along East Asian Inland Seas” , Society for American Archaeology (SAA), Apr 25,2009,
Atlanta, Georgia, USA.

- LIM, Sangtaek , KIM, Jongil, and KIM, Jangsuk A Brief Review of the Southern Korean Neolithization.
74th Annual Meeting of Society for American Archaeology, Apr 25,2009, Atlanta, USA.

« TAKAMIYA, Hiroto The Landscape Changes in the Prehistoric Okinawa Island, Japan. Society for American
Archaeology, Apr 25,2009, Atlanta, Georgia, U.S.A.

« GILLAM, J. Christopher and ZEBALLOS VELARDE, Carlos Renzo Modeling Cultural Landscapes and Landscape
Change in East Asia. “Landscape Neolithization Along East Asian Inland Seas” , Society for American
Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.
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« ZEBALLOS VELARDE, Carlos Renzo Landscape 3D Modeling and Animation for Public Outreach and Education.
“Landscape Neolithization Along East Asian Inland Seas” , Society for American Archaeology (SAA), Apr
25,2009, Atlanta, Georgia, USA.

TAKAMIYA, Hiroto The Landscape Changes in the Prehistory Okinawa Islands, Japan. “Landscape
Neolithization Along East Asian Inland Seas” , Society for American Archaeology (SAA), Apr 25,2009,
Atlanta, Georgia, USA.

« FUKASAWA, Yuriko Landscape Neolithization of Hokkaido, Japan. “Landscape Neolithization Along East
Asian Inland Seas” , Society for American Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

« NAKAMURA, Oki Prehistoric landscapes in Hokuriku district, Japan. “Landscape Neolithization Along
Fast Asian Inland Seas” , Society for American Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

« POPOV, Alexander N and TABAREV, Andrei V. Landscape Changes in the Neolithic of the Russian Far East:
Natural, Cultural, and Ritual. “Landscape Neolithization Along East Asian Inland Seas” , Society for
American Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

- MAKIBAYASHI, Keisuke The transformation of agricultural culture landscape in Neolithic Changjiang
downstream basin. “Landscape Neolithization Along East Asian Inland Seas” , Society for American
Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

- HOSOYA, Leo Aoi Wild Food for Farmers— Archaeobotanical and ethnoarchaeological reconstruction of wild
resource exploitation by Chinese early farmers. “Landscape Neolithization Along East Asian Inland
Seas” , Society for American Archaeology (SAA), Apr 25,2009, Atlanta, Georgia, USA.

« BAUSCH, Ilona “The Life Histories of Artifacts and Goods in FEast Asian Prehistory and History” ,
Shifting meanings & functions of jadeite artifacts in prehistoric Japan. Society for American
Archaeology (SAA), Apr 23,2009, Atlanta, Georgia, USA. “The Life Histories of Artifacts and Goods in

East Asian Prehistory and History”

- NAKAMURA, Oki Prehistoric landscapes in Hokuriku district, Japan. Prehistoric landscapes in Hokuriku
district, Japan. 75th Annual Meeting of Society for American Archaeology (SAA), Apr 22,2009-Apr
26, 2009, Atlanta, USA.Read by GILLAM, J. Christopher

- POPOV, A and TABAREV, A Landscape Changes in the Neolithic of the Russian Far East: Natural, Cultural,
and Ritual. 74-th Annual meeting of Society for American Archaeology (SAA), Apr 22, 2009-Apr 26, 2009,
Atlanta, USA.

« LIM, Sangtaek A preliminary study of seed impressed mark on pottery from Sugari Site. Society for
Busan Archaeology, 2009, Busan, Korea. (in Hangeul)
[Poster Presentation]

UCHIYAMA, Junzo, BAUSCH, Ilona Beyond the landscape of  “Affluent Foragers” : The role of
long—-distance trade among complex foragers in Jomon Japan. 1st Landscape Archaeology Conference
(LAC2010), Jan 26,2010—Jan 28, 2010, Amsterdam, The Netherlands
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« GILLAM, Christopher - NAKAMURA, Oki - MATSUMORI, Tomohiko From the Hida Mountains to Toyama Bay:
Understanding Diversity and Change in Jomon Cultural Landscapes. 1s t Landscape Archaeology
Conference: LAC 2010, Jan 25,2010-Jan 29, 2010, Amsterdam, Netherlands.

+ NAKAMURA, Oki - MATSUMORI, Tomohiko A Site Location Analysis in Hida: Jomon People and River Vally
Landscape. 10th Conference of Kansai Jomon Culture Research Association, Dec 12,2009-Dec 13,2009,

Omi—hachiman, Shiga. (in Japanese)

« MATSUMORI, Tomohiko * NAKAMURA, Oki - KIMURA, Hiroaki A Development of Historical Research Assistance
System Using GIS and RDB. Geoinformation Student Forum 2009 in Kansai, Nov 22,2009, Kyotanabe, Kyoto

(in Japanese)

- ZEBALLOS VELARDE, Carlos Renzo The Change of The Visual and Spatial Perception of The Lakescape in
Biwa, Japan, After Modernization. “Spatiality and visualisation of culture/nature relationships:
theoretical aspects” , Center Of Excellence In Cultural Theory(CECT), Oct 23,2009, Tallinn University

Estonia.
[Invited Lecture / Honoronary Lecture / Panelist)

« POPOV, A Middle Neolithic of the Maritime Region (Primorye): Sites, Cultures, and Landscape.. Seminar
for students and post—graduate students in Faculty of Arts and Letters in Tohoku University, Mar
26,2010, Sendai, Miyagi.

« UCHIYAMA, Junzo Keikan toha nanika: keisei no chiikisei to purosesu (What is landscape?: Its
regionality and the formation process). International Symposium for the Research Project of the Japan

Sea: “Lingual-scapes of the world and Japan”, Jan 23,2010-Jan 24, 2010, Toyama. (in Japanese)

« UCHIYAMA, Junzo Harukana Mizube: Biwako no keikanshi (Landscape history on the waterfronts of Lake
Biwa). Kyoto Seika University Open Class “GARDEN-04": Water in the global era, Jan 19,2010, COCON

Karasuma, Kyoto. (in Japanese)

« TAVAREV, Andrei Paleolithic and Neolithic of the Russian Far East.. Tohoku University, Laboratory of
Archaeology. Graduate Student Program Seminar, Nov 04, 2009, Sendai, Miyagi.

« UCHIYAMA, Junzo Complex strategy in Jomon Japan: a zooarchaeological perspective. Guest lecture at
Leiden University, Oct 29,2009, Leiden, The Netherlands

« UCHIYAMA, Junzo Understanding Neloithisation of East Asian Inland Seas. Guest lecture at Tartu
University, Oct 26,2009, Tartu, Estonia

« UCHIYAMA, Junzo Understanding Neloithisation of East Asian Inland Seas. Guest lecture at Tallinn
University, Oct 21,2009, Tallinn, Estonia

« UCHIYAMA, Junzo Ikimono no kurashi to kankyou (Life and natural environments: The history of garbage).
Special lecture at Muromachi Elementary School for the fourth grade, Oct 02, 2009, Muromachi Elementary
School, Kyoto. (in Japanese)

« UCHIYAMA, Junzo Landscape Revolving around Wild Bear: A Message from Jomon. “Landscape as seen from
animals and fish: Zooarchaeological Perspectives”, Open Seminar for the Special Exhibition “Tales of

Nature in Suita” at Suita City Museum, Aug 08,2009, suita, Osaka. (in Japanese)

NAKAJIMA, Tsuneo Landscape as seen from fish. “Landscape as seen from animals and fish:
Zooarchaeological Perspectives”, Open Seminar for the Special Exhibition “Tales of Nature in Suita” at
Suita City Museum, Aug 08,2009, Suita, Osaka. (in Japanese)

+ TEZUKA, Kaoru How did the people reside to the Chishima Islands?: From the result of IKIP-KBP. Lecture
meeting related to special exhibition “History of the exchange between Chishima and Hokkaido” , Jul
18, 2009, Hokkaido Museum of Northern Peoples, Abashiri, Hokkaido. (in Japanese)

+ UCHIYAMA, Junzo Neolithisation and Modernisation: Landscape History on East Asian Inland Seas. Special
lecture for the Department of Information and Media. Faulty of Liberal Arts, Doshisha Women’ s College
of Liberal Arts, May 16,2009, RIHN, Kyoto. (in Japanese)

- KIM, Jangsuk Neolithization in the central-western Korean prehistory. , Apr 14, 2009, National Museum
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of Korea, Seoul, Korea. (Other)
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Stage: FR
Project No.: R-03

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

Abbreviated Title: Ili Project

Project Leader: KUBOTA, Jumpei
Research Axis: Resources

URL: http://www.ilipro.com/index.html

Key Words: arid and semi—arid region Central Eurasia ethnic groups border agriculture nomadic pastoralism
historical interactions

B Research Subject and Objectives

Background and objectives

This project examines the historical interactions of humanity and nature in the semi—arid region of
Central Eurasia. Textual, archaeological and biophysical evidence is used to examine the effect of human
boundaries on environments, ethnic groups, dominant patterns of subsistence, and relations between
cities and their surrounding areas. The findings of this project will improve understanding of how past
human activities cumulatively affected ecosystems in Central Eurasia, and how semi-arid regions can best

be managed in the future.

Nomads were once the principal inhabitants of semi-arid Central Eurasia. Following the rise and
fall of various ethnic groups and empires, the Yuan Dynasty took nominal control of much of Eurasia in
the 13th and 14th centuries. In the 18th century, however, a national border was drawn across the
region, definitely distinguishing Russia from Qing China. The inhabitants of the area subsequently
experienced a great change of lifestyle, as the border and national settlement policies forced nomadic

peoples out of their traditional patterns of livelihood

This project combines analysis of historical documents, archaeological remains and natural proxies
such as ice cores, lake sediment samples, tree rings and windblown deposits in order to describe how
nomadic peoples and nation-states affected the natural resources and climatic conditions in the Ili
River watershed in Central Eurasia. Project researchers also investigate human activities on both sides
of the Russia/China border in order to describe its potential effect on contemporary environmental

conditions.

Research area and groups

Research centers on the Ili River watershed area, which extends from China to Kazakhstan, and
surrounding areas, including Kyrgyzstan and Uzbekistan. Throughout human history, Central Eurasia has
been a key site of interaction between individual ethnic groups inhabiting or passing through the area
and a longtime crossroads for the civilizations of East and West. In more recent times, the development

policies of modern states have led to severe environmental degradation.

This project consists of two research groups. The first group uses historical documents and natural
proxies to describe historical changes in both human and natural systems. The second group investigates
current human activities and natural systems in order to interpret the long term significance of past

human and environmental change.

B Progress and Results in 2009

Initial analysis of data from Lake Balkash indicates that lake level began to decrease in the 10th
century, and at the turn of the 13th century reached its lowest level in the past 2000 years. After this

regression, the lake level showed rapid recovery, and remained relatively high until the modern
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regression beginning in the 1960s. Other lakes in Central Eurasia, such as the Aral Sea and Lake Issyk-—
Kul, experienced a similar regression in medieval times, suggesting the climate then was cooler and
drier. Increased human reliance on lake waters in this period could also be associated with their lower

levels.

We find evidence that the establishment of a clear border between Russia and the Chinese Qing
Dynasty shifted patterns of human—environmental interaction in the region. The border exposed certain
areas to concentrated human activity, which, along with increasing technological capacity, clearly

demonstrate human potential to cause dramatic environmental change

The most dramatic change in long—term patterns of human and environmental interaction in semi—arid
Eurasia was the shift from nomadic to sedentary societies accompanying the establishment of modern
agriculture. Russia’ s expansion into Kazakhstan in the late 19th century, agricultural collectivization
in 1929, and Khrushchev's Virgin Lands Program gradually converted Kazakhstan into a major agricultural

zone. Agricultural production was pursued with little regard for environmental capacity or impact. With

the collapse of the Soviet Union many farms were abandoned, reducing pressure on natural resources

allowing some ecosystem recovery

In China, modern development did not begin in earnest until the 1950s. China’ s dramatic recent

growth, however, 1is

increasing demand for natural resources and the western provinces may again be

subject to centrally planned development

Cooperation with research institutions in Kazakhstan,
of a number of unusual historical documents, maps and images of the region. Several documents describe
the locations and populations of different nomadic groups
these documents and maps

researchers can understand the Manchurian script;

analysis.

OCo-Researchers

© Kubota, Jumpei
O Soma, Hidehiro

Endo Kunihiko,
O Fujita, Koji

O Takeuchi, Nozomu
Kobayashi, Osamu
Funada, Yoshiyuki

O Uyama, Tomohiko
Onuma, Takahiro
Noda, Jin

O Sugiyama, Masaaki
Ono, Hiroshi
Hori, Sunao

O Kato, Yuzo

O Chengzhi
Furumatsu, Takashi

Hayashi, Toshio
Shiraishi, Norio

( Research Institute for Humanity and Nature, Associate Professor, Project leader )
( Nara Women’ s University, Professor, Analysis of Archaeological monument using
satellite images )

( Nihon University, Professor, Lake sediment core Analysis )

( Nagoya University, Associate Professor, Ice core analysis, Glacier discharge
modelling )

( Chiba University, Associate Professor, Ice core analysis, Glacier biology )

( Ehime University, Associate Professor, Tree ring analysis )

( Tokyo university of Agriculture and Technology, Associate Professor, Tree ring
analysis )

( Hokkaido University, Professor, Historical Analysis in Kazakhstan )

( Gakusyuin University, Assistant Professor, Historical Analysis in China )

( Toyo Bunko, JSPS Research fellow,Historical Analysis in China and Kazakhstan )
( Kyoto University, Professor, Historical analysis on Yuan Dynasty )

( Kyoto Tachibana University, Professor, Historical analysis on Yuan Dynasty )

( Konan University, Professor Emirates, Historical analysis in Central Asia )

( Research Institute for Humanity and Nature, Assistant Professor, Analysis of
Chinese documents )

( Research Institute for Humanity and Nature, Senior project researcher,Historical
Analysis on Manchuria documents )

( Kyoto University, Assistant Professor, Historical Analysis in China )

( Soka University, Professor, Archaeological analysis )

( Niigata University, Professor, Archaeological analysis )

and

China and Russia has facilitated collection

and the number of animals kept by each. Of
those written in Manchurian have not been previously investigated because few

we are currently engaged in their translation and
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Izumi, Takura
Li

Miya, Noriko

Hua,

Kitamura, Yoshinobu

Shimizu, Katsuyuki

Funakawa, Shinya
Kozan, Osamu
Konagaya, Yuki
YOSHIDA, Setsuko

Nakayama, Yasunori

Haraguchi, Tsuyoshi

Sugai Toshihiko
Yoshikawa, Ken
Tsujimura, Maki
Matsuyama, Hiroshi
Narama, Chiyuki
Endo, Takahiro

Yatagai, Akiyo

Morimoto, Yukihiro

( Kyoto University, Professor, Archaeological analysis )

( Osaka Keiho University, Professor, Historical Analysis in China )

( Kyoto University, Assistant Professor,Historical Analysis in China )

( Tottori University, Professor, Analysis on irrigation system and agricultural
system )

( Tottori University, Professor, Analysis on irrigation system and agricultural
system )

( Kyoto University, Professor, Soil analysis )

( Kyoto University, Assistant Professor, Hydrological Modeling )

( National Museum of Ethnology, Professor, Analysis of Nomadic system )

( Shikoku Gakuin University, Associate Professor, Analysis of Nomadic system )

( Nihon University, Professor, Analysis on land use change using satellite images )
( Osaka City University, Associate Professor, Lake sediment core Analysis, Sonic
Sounding )

( University of Tokyo, Associate Professor, Lake sediment core Analysis )

( Okayama University, Associate Professor, Analysis of arid zone ecosystem )

( Tsukuba University, Associate Professor, Hydrological analysis using Isotope date
)

( Tokyo Metropolitan University, Associate Professor, Precipitation, Climate change
)

( Research Institute for Humanity and Nature, Project researcher, Analysis of
Glacier discharge, Glacier distribution using satellite images, GIS database )

( Research Institute for Humanity and Nature, Assistant Professor, Water resources
management )

( Research Institute for Humanity and Nature, Assistant Professor, Precipitation,
Climate change )

( Kyoto University, Professor, Analysis of arid zone ecosystem )

Natsuhara, Toshihiro( Kyoto University, Professor, Analysis of arid zone ecosystem )

Nobe, Koichi

Watanabe, Mitsuko

0ji, Toshiaki

Nakamura, Tomoko
Shinjilt
Akiyama, Tomonori

Abe, Kenichi

Karl Baipakov

Dimitry Voyakin

Irina Yerofeyeva

Renato Sala

Jean—-Marc Deom

Bolat Aubekerov

( Sensyu University, Associate Professor, Analysis of policies and economy on
Agriculture in Kazakhstan )

( Research Institute for Humanity and Nature, Project researcher, Analysis of
present status, especially land use change using satellite images, GIS database )
( Ritsumeikan University, Professor, Analysis on Agricultural system )

( Tohoku University, Research fellow, Analysis of Nomadic system and agriculture in
China )

( Kumamoto University, Associate Professor, Analysis of Nomadic system in China )
( Kyoto University, Research fellow, Analysis of water resources management )

( Research Institute for Humanity and Nature, Professor, Analysis of agriculture
development in Kazakhstan )

( Institute of Archaeology, Kazakhstan,Director, Professor, Archaeological
investigation on subsistence in medieval time of Kazakhstan )

( Institute of Archaeology, Kazakhstan, Senior researcher, Archaeological
investigation on subsistence in medieval time of Kazakhstan, GIS database )

( Kazakhstan Scientific Research Institute on Problems of the Cultural Heritage
on Nomads, Director, Professor, Analysis on historical documents and maps )

( Kazakhstan Scientific Research Institute on Problems of the Cultural Heritage
on Nomads, Senior researcher, Archaeological investigation on settlement in
medieval time of Kazakhstan, )

( Kazakhstan Scientific Research Institute on Problems of the Cultural Heritage
on Nomads, Senior researcher, Development GIS database of Archaeological
information )

( Institute of Geological Sciences, Kazakhstan, Professor, Lake sediment core
analysis )

Zhulduzbek Abylkhozhin( Institute of History and Ethnology, Professor, Analysis of agriculture

development in Kazakhstan )
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Roman Jashenko ( Institute of Zoology, Senior researcher, Evaluation of impacts of agricultural
development in Kazakhstan )
Vladimir Aizen ( University of Idaho, Professor, Ice core analysis, )
B Future Themes
We are trying to Compile information obtained from historical texts, archaeological sites and images
into a chronological GIS database that will demonstrate in graphic manner the long—term human and

environmental transformations in Central Eurasia.

Books

[Chapters/Sections]

+ Jumpei Kubota and Tomoko Nakamura Mar, 2010 Water issues and water saving policies in China. . Tomoya
Akimich, Kazuhiko Komatsu and Yasuo Nakamura (ed.) Water and the Environment. Water and People, 1.
Showa—do, Sakyo—ku, Kyoto, pp.275-304. (in Japanese)

Jumpei Kubota Feb, 2010 Water and People in the Silkroads. Tomoya Akimichi (ed.) Water and
Civilization. Showa-do, Sakyo—ku, Kyoto, pp.174-204. (in Japanese)

» Jumpei Kubota Jul, 2009 Historical changes of climate and water resources in central Eurasia. Yo—Ichiro

Sato and Takashi Kurata (ed.) Agriculture and climate in desert and pasture. History of agriculture in

Eurasia, 3. Rinsen Book co., Sakyo—ku, Kyoto, pp.93-140. (in Japanese)

Editing

[Editing / Co-editing]

« Jumpei Kubota (ed.) Mar, 2010 History of Central Eurasia from the 13th to 15th Century. Research
Institute for Humanity and Nature, KIta—ku, Kyoto, 430pp. (in Japanese)

Papers
[Original Articles])

* Matsuyama, H. and K. Kezer 2009 Long-term variation of precipitation around Lake Balkhash in Central
Asia from the end of the 19th century. SOLA 5 :73-76. (reviewed).

+ Chengzhi (Kicengge) 2009 The Manchu Language “Of the Ula region Map” . MNational Palace Museum Research
Quarterly 26(4) :1-74. (in Chinese) (reviewed).

» Narama, C., Severskiy, I., Yegorov, A. 2009 2009 Current state of glacier changes, glacial lakes, and
outburst floods in the Ile Ala-Tau and Kungoy Ala-Too ranges, northern Tien Shan Mountains.. Annals of
Hokkaido Geography 84 :22-32. (reviewed).

» Narama, C., Kondo, R., Tsukamoto, S., Kajiura, T., Duishonakunov, M., Abdrakhmatov, K. 2009 2009
Timing of glacier expansion during the Last Glacial in the inner Tien Shan, Kyrgyz Republic by OSL
dating. Quaternary International 119 :147-156. (reviewed).

» Pachikin, K., Erokhina, 0., and Funakawa, S 2009 Properties and distribution pattern of soils in
Kazakhstan. Pedologist 53(1) :30-37. (reviewed).

Research Presentations

[Oral Presentation]

+ Mitsuko WATANABE, Yuki KONAGAYA, Tomohiro AKIYANA and Jumpei KUBOTA Socialist Modernization and
Historical Change of Pasturage in Almaty Region, Republic of Kazakhstan. The Study Meeting of the
Association of Japanese Geographers, Spring 2010, Mar 27,2010-Mar 28,2010, Hosei Univ. Ciyoda—ku,
Tokyo. (in Japanese)

» Narama, C., Kicengge Environmental changes in Central Asia during the last 1000 years. workshop: human
activity and climatechanges in Central Asia, Feb 24,2010, RIHN, Kyoto.

» Funakawa, S., Shinjo, H., Kadono, A., and Kosaki, T Factors controlling the in situ decomposition rate

of soil organic matter in different bioclimatic conditions of FEurasia. The 9th International
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Conference of the East and Southeast Asia Federation of Soil Science Societies, Oct 27,2009-0Oct
28, 2009, Seoul Korea

» Jumpei Kubota Effects of human activities on the hydrological processes in arid regions of Central
Furasia —a multi-disciplinary approach. International Workshop on Changes in Surface and Ground Water

in the Tarim River Basin, October 2009, Xi’ an, China.

» Narama, C., Duishonakunov, M., Sobr, M., Engel, Z., Cerny, M., Daiyrov, M., Ké#ib, A., Abdrakhmatov, K
Glacier lake outburst flood in the western Zyndan glacier, Ysyk-Kol region, Kyrgyzstan on 24 July
2008. Mitigation of Natural Hazards in Mountain Areas, Sep 14, 2009-Sep 18, 2009, Bishkek, Kyrgyzstan.

« Jin NODA Turkistan as the capital of the “Kazakh Khanate” in the 16-19 centuries. Turko—Mongol
Rulers, Cities and City-Life in Iran and the Neighboring Countries, Sep 13,2009, Institute for
Advanced Studies on Asia, Univ. of Tokyo, Tokyo.

» Jumpei Kubota Effects of human activities on the hydrological processes in arid regions of Central
Furasia —a multi-disciplinary research project. International Workshop on the Northern Eurasia High

Mountain Ecosystems, September 2009, Bishkek, Kyrgyzstan..

+ Jumpei Kubota Historical interactions between human activities and environmental changes in arid

regions of Central Eurasia. IHDP 7th Open Meeting, April 2009, Bonn, Germany.
[Poster Presentation]

» Narama, C., Kasb, A., Duishonakonov, M., Daiyrov, M Glacier lake outburst floods during 2000-2009 in
the Tien Shan mountains, Central Asia. Glacier Hazards, Permafrost Hazards and GLOFs in Mountain

Areas: Processes, Assessment, Prevention, Mitigation, Nov 10, 2009-Nov 13, 2009, Vienna, Austria.

« Narama, C., Duishonakunov, M., Ki&ib, A., Severskiy, I., Abdrakhmatov, K., Kubota, J Remote—sensing
based analysis of glacier changes and glacial lake hazards in the outer ranges of the Tien Shan
mountains. International Workshop on the Northern Eurasia Mountain Ecosystems, Sep 10,2009-Sep
13,2009, Bishkek, Kyrgyzstan.

» Narama, C., Duishonakonov, M., K&db, A., Abdrakhmatov, K Remote-sensing based analysis of glacier
change and glacier lake hazards in the outer ranges of the Tien Shan mountains. EGU, Apr 19, 2009-Apr
24,2009, Vienna, Austria.

[Invited Lecture / Honoronary Lecture / Panelist)

» Jumpei Kubota Historical interaction between human and the environment in arid regions of Central
Furasia. 1st International Conference “Aral: Past, Present and Future — Two Centuries of the Aral Sea

Investigations, October 2009, St. Petersburg, Russia.
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Stage: FR

Project No.: R-04

Project Name: Environmental Change and Infectious Disease in Tropical Asia
Abbreviated Title: The RIHN Ecohealth Project

Project Leader: MOJI, Kazuhiko

Research Axis: Resources

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

Key Words: ecohealth, environmental change, infectious disease, malaria, liver fluke, filaria, leishmania,
,water—borne diseases, tropical monsoon Asia

B Research Subject and Objectives

Objectives: The RIHN ecohealth project studies the effects of human societal and environmental changes
on the ecology of diseases such as malaria, dengue fever, opisthorchiasis (liver fluke infection),
diarrhea disease in tropical monsoon Asia. Population increase, urbanization, deforestation, spread of
wet rice cultivation, economic development, changes in life style or so—called modernization, and
population migration are the factors changing the ecological relationships. The project also
investigates the relation between climate changes (temperature, rainfall, flood, etc.) and infectious

diseases (water—borne diseases such as cholera).

Basic concept: Health, wellbeing and survival of human being in the long—run are the ultimate goal of
mitigation of and adaptation to global environmental changes (at least from human points of view).
Health is one of the key indicators of sound environment. Without sound environment for human life and
survival, human health cannot be improved and sustained. Human health must be understand ecologically

rather than medically.

Background: Human infectious diseases is an outcome of biological interaction between pathogens and
human beings. It is directly related to both the ecology of pathogens and the ecology of human beings.
The ecology of pathogens is a part of the environment of human beings, while the ecology of human beings
is a part of the environment of pathogens. Therefore, all the infectious disease necessarily has links
with environments. Moreover, incidence of many human infectious diseases 1is related with non—human
reservoirs and/or vectors of the pathogens. Incidence of vector-borne diseases such as malaria, for
example, is related to the ecology of pathogens, vectors, and humans (and of non—human reservoirs in
some species). Climate change, deforestation, expansion of wet rice fields, and other natural and social
environmental changes must have a large impacts on epidemiology and endemiology of infectious diseases
through their impacts on their ecology. The ecological settings of human being, vectors, and pathogens
have been changing very rapidly in tropical monsoon Asia because of man—made rapid environmental changes
in this area. How the environmental changes in tropical monsoon Asia have effects on the endemiology and

epidemiology of the diseases is of interest of the RIHN ecohealth project.

Contributions to global environmental issues: Unlike medical control programs/projects which
usually aim at short—term problem— olving approaches of infectious diseases, this project tries to
understand the fundamental relations of human life and ecology of pathogens and vectors by making trans-—
disciplinary and integrated approaches. The project would provide a long—term view of human survival and

health toward the future.

Research methods and area: 1) Long—term observation of a local population in Lahanam area, Songkhone
district, Savannakhet province, Lao PDR by establishing Demographic Surveillance System (DSS). Since
2005 we are following about 4,500 residents. In Bangladesh, we use data from the Matlab DSS and others.
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2) Collection and analyses of community—-based information on environmental changes and health including

infectious diseases.

3) Collection and analyses of national-based information on environmental changes and health including

infectious diseases (analyses should be the district level and/or provincial level).

4) Discussion on global ecohealth concept

Project Organization:

The project team can be divided into two groups; the field study group and the integration group.

Field group can be further divided into two major groups (Lao and Bangladesh) and small groups.
1) Lao team: with National Institute of Public Health and other institutions
Site and theme: Savannakhet (DSS, MCH, liver fluke, malaria)
National level population health and policies

Other small specific studies.

2) Bangladesh team: with ICDDR, B, IEDCR, NIPSOM and others.
Site and theme: Matlab, Dhaka, other area (climate and health on national level)
Filariasis, malaria, leishmaniasis.

National level infectious disease data base.

3) Small field teams: Vietnam, Myanmar, Indonesia (malaria).
Sri Lanka (diarrhoea and others).
China (HIV/AIDS).

Integration group
4) Integration team: Establishment of ecohealth view

In collaboration with other international project on ecohealth, the project tries to contribute to the
establishment of concept of ecological health. At the same time, this concept must be reflected in the
change of human behaviour, disease control and health promotion. Under the new concept, the project
seeks to provide people with new measurements and/or tools to change the population health (like bednet

score, HIV related ART-adherence score, etc.)

5) Study of regional environmental change and infectious diseases endemiology

After collecting and analyzing district—level information on environmental change and infectious
diseases in Lao PDR and Bangladesh, the research possibility will be studied to develop the standard
method to analyze the data through the tropical Asia. And the framework to do this should be sought
out.

6) Historical study group
This group works on some episodes between environmental and societal changes and occurrence of
infectious diseases during the war in the battle field. Other historical studies are also conducted by

recruiting historians of the countries studied.
7) Demographic study group
Demographic transition and health transition are studied in Laos and other tropical Asian countries.

The decrease of each infectious disease in the course of health transition must be studied.

8) Agro—forestry group
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Information of changes in forest and agriculture are collected, and methodology to relate it with

occurrence of infectious diseases is developed

B Progress and Results in 2009

(1) Establishing Health and Demographic Surveillance System (HDSS) and the integrated study on infection
with liver fluke (Opisthorchis viverrini) in Lahanam area, Savananakhet Province, Lao PDR. The study
team focuses on which effects the changes in lifestyle accompanied by the modernization of paddy
cultivation and the economic development have brought on infection with liver fluke in this area. The
study team established HDSS for the first time in Laos in order to monitor the changes in the health
profile of the local people for the long term. The target population reached 7,000 in 2008. The study
team introduced a new data collecting method with the use of PDA in February 2010. The study team also
conducted groundtruthing with reference to the satellite image of the area in 2009. The study team began
to trace the daily activities of the local population with the use of the GPS and acceleration sensor
along with interview. The study team also has conducted stool examination for several times to find out
parasite eggs. Based on these researches, the study team proposed a hypothesis that the changes in water
environment accompanied with modernization have affected the spacial distribution of both liver fluke
and the vectors such as Bithynia snails and Cyprinidae fish. The study team will make an ecological

survey on the intermediate hosts in 2010 in order to validate the hypothesis

The project co—sponsored the third National Health Research Forum of Laos in October 2009. The project
invited the Minister of Health of Lao PDR to Savannakhet in February 2010 to attend a consultative

meeting.

(2) Study on the dynamics between malaria infection and the deforestation in Sepone district,
Savannakhet Province, Lao PDR. The project aims to understand dynamic relation of malaria and
deforestation in this area on the Vietnamese border. Malaria is endemic in this area. The project set up
the mobile phone network which links the villages in remote mountainous area to the district hospital in
order to effectively monitor the malaria infection cases in remote villages. The project is also
analyzing the land coverage with the use of satellite imagery and groundtruthing. This land analysis put
forward a hypothesis that a recent deforestation might affect the malaria infection dynamics among the
local people. The project will focus on the relationship between the ecology of vector mosquitoes and

the forest vegetation in 2010

(3) Study of the dynamics between climate changes and infectious diseases and the database building of
infectious diseases statistics on a national scale in Bangladesh. The project studies the relation
between climate and infectious disease in Matlab in collaboration with ICDDR, B, Nagasaki University

and the London School of Hygiene and Tropical Medicine. The project also collaborates with the Ministry
of Health of Bangladesh in the development of the national surveillance database of infectious diseases.
This database will greatly help the project because we aim to understand the long—term effects of
environmental changes on the health profiles. The project invited Prof. Moazzem Hossain as a RIHN
foreign researcher from November 2009 to February 2010. He then resumed his previous office as the

director of the Center for Disease Control of the Ministry of Health.

(4) Study in a historical perspective on the relation between development and infectious diseases in
Southwestern China. The project studies the historical dynamics of infectious diseases in Yunnan
Province. The historical study traces the demise of malaria and schistosomiasis japonica with reference
to the disease control. The project also focuses in a current perspective on the effects of the mobile
population increase accompanied with the market reform on the infectious diseases such as STD, HIV/AIDS
and TB. The project collaborates with Yunnan Health and Development Research Association centered in
Kunming Medical University in various field survey

The project held three workshops in July and August 2009 in Kunming. Three counterparts from Kunming
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came to RIHN to join the workshop held by RIHN Initiative for Chinese Environmental Issues in March
2010.

OCo-Researchers

© MOJI, Kazuhiko ( Research Institute for Humanity and Nature, Professor, Project Leader )

O MASCI-TAYLOR, Nicholas CG( Cambridge University, Professor, Bangladesh Filariasis and STH studies )

O KOBAYASHI, Shigeo ( Kyoto University, Graduate School of Asian and African Area
Studies, Professor, Agro—forestry, Agro—forestry and human security )

O I1JIMA, Wataru ( Aoyama Gakuin University Faculty of Letters, Professor, History, History of
diseases and their control policies )

O KAMMURDIN, Ahmed ( Oita University Institute of Scientific Research, Associate Professor, Infectious

O HASHIZUME, Masahiro

(O SUNAHARA, Toshihiko

@)

YAMAMOTO, Taro

O KOBAYASHI, Jun

O BOUPHA, Boungnong

disease )

( Nagasaki university institute of tropical medicine, Assistant

Professor, Infectious disease epidemiology )

( Nagasaki university institute of tropical medicine, Assistant Professor, Vector
ecology, entomology, malaria study )

( Nagasaki university institute of tropical medicine, Professor, Integration
Ecohealth concept )

( Infectious disease control section, Expert service division, Bureau of
International Cooperation, IMCJ, MoHLW, Japan,Head, International Health )

( National Institute of Public Health, Lao PDR,Director/Professor, Lao Public
Health )

O KOUNNAVONG, Sengchanh( Nagasaki University Graduate School of Biomedical Sciences, Grad

student, Maternal and child health, infectious diseases of children )

O PONGVONGSA, Tiengkham( Savannakhet Malaria Centre, Lao PDR, Director,Malaria, Liver fluke of a sea

O ISLAM, Sirajul
O HUNTER, Paul

(O HOSSAIN, Zakir
O RAHMAN, Mamudur

CAI,
TAKAGI, Mayumi
TSUJI, Takashi
T0JO, Bunpei
NISHIMOTO, Futoshi
TOMITA, Shinsuke

Guoxi

IWASA, Mithuhiro

ICHIKAWA, TOMO
WATANABE, Chiho

MURAYAMA, Nobuko
TAKAGI, Masahiro

NAKAZAWA, Shusuke

MAENO, Yoshimasa
WATANABE, Hisami

bream )

( ICDDR, B, Bangladesh, Department head, Environmental microbiology )

( University of East Anglia, UK, Professor,Microbiology, Environmental
epidemiology )

( NIPSOM, Bangladesh, Associate Professor, Epidemiology, Health information )
( TEDCR, Bangladesh, Director, Epidemiology )

RIHN, Project researcher, International Health & Public Health )

RIHN, Project
RIHN, Project
RIHN, Project
( RIHN, Project
( University of Tokyo Graduate School of Agricultural and Life Sciences, Assistant

(
( researcher, Literary representation )
( researcher, Ecological anthropology )
( researcher, Area studies )
researcher, Social anthropology )

professor, International agriculture )

( National Museum of Ethnology, Lecturer, Cultural anthropology, Medical
anthropology )

( Shanghai Jiao Tong University, Lecturer, History of Medicine )

( University of Tokyo Graduate School of Medicine, Professor, Environmental
toxiology, Human ecology )

( Niigata University of Health and Welfare, Professor, Public health nutrition )

( Nagasaki university institute of tropical medicine, Professor,Medical entomology
)

( Nagasaki university institute of tropical medicine, Assistant Professor,Malaria
)

( Fujita Health University, Associate professor,Malaria )

( Ryukyu University, Professor, Immunology )

TSUZUKI, Ataru ( Nagasaki university institute of tropical medicine, Grad Student (ph.
D.),Malaria )
ABE, Tomoko ( Nagasaki university institute of tropical medicine, Grad Student (ph

KANO, Shigeyuki

D.),Malaria )
( Research Institute International Medical Center of Japan, Director, Malaria )
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IWAGAMI, Moritoshi

( Research Institute International Medical Center of Japan, Research
fellow, Malaria )

XANGSAYARATH, Phonepadith( Nagasaki University, Grad student, Public health )

SOURAXAY, Phrommala

PANOM, Phongmany

SAMLANE, Phompida

CRAVIOTO, Alejandro
CAIRNCROSS, Sandy

WAGATSUMA, Yukiko

HAYASHI, Taiichi

TERAO, Toru
MURATA, Fumie

TANIMURA, Susumu
GOTO, Kensuke

ITO, Makoto

TOMOKAWA, Sachi
FARUQUE, A.S.G.
TAMURA, Tsutae

NONAKA, Daisuke

SATO, Megumi
KURAKAMI, Miyako

SAKISAKA, Kayako

AOYAGI, Kiyoshi

MORITA, Eitaro

KITAMURA, Hitoshi

YAJIMA, Aya

MORINAKA, Koichi

IMAI, Hideki

B Future Themes

( National Institute of Public Health, Lao PDR, Deputy Director, Public health
policy )

( Ministry of Health Savannakhet province, Lao PDR, Deputy Director, Public health
)

( Center Of Malariology, Parasitology And Entomology, Lao PDR, Director,Malaria
Parasitology )

( ICDDR, B, Bangladesh, Director/Professor,Microbiology )

( London School of Hygiene and Tropical Medicine, Professor, Tropical environment
health )

( University of Tsukuba Graduate School of Comprehensive Human

Sciences, Professor, Epidemiology, International health )

( Diseaster Prevention Research Institute Kyoto University, Associate

professor, Meteorology )

( Kagawa University, Associate professor, Meteorology )

( Kochi University Research and Education Faculty, Assistant professor,Meteorology
)

( Ritsumeikan Asia Pacific University, Associate professor, Spatial epidemiology )
( Nagasaki university institute of tropical medicine, Assistant professor, Disaster
information studies )

( Aichi Medical University School of Medicine, Associate professor, Infectious
disease, Immunology )

( Hiroshima University, JSPS Research fellow, Health education )

( ICDDR, Bangladesh, Researcher, Clinical chemistry )

( The Japanese Red Cross Kyusyu International College of Nursing, Grad

student, Nursing science )

( University of Tokyo Graduate School of Medicine, Grad student, International
regional hygiene )

( Mahidol University, Grad student, Parasitology )

( University of Tokyo Graduate School of Medicine, Grad student, International
health, Health promotion )

( University of Tokyo Graduate School of Medicine, Assistant

professor, International health, Primary health care, Epidemiological statistics )
( Nagasaki University Graduate School of Biomedical Sciences, Professor, Hygiene
and Public health )

( Non Profit Organization Asia Health and Education Fund, Secretary

general, International regional hygiene )

( Non Profit Organization Asia Health and Education Fund, President, nternational
cooperation )

( University of Tokyo Graduate School of Agricultural and Life Sciences, Grad
student, Environmental Hygiene )

( Non Profit Organization Asia Health and Education Fund, Member, International
medical cooperation, Project management )

( University of Miyazaki Faculty of Medicine, Associate professor, Environmental
health )

Activities scheduled in FY2010:

April:

Sepone malaria research meeting@RIHN

May:

Field survey and seminars in Yunnan, China and Laos

June:

Research Projects
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The 6th Meeting of the Global Alliance to Eliminate Lymphatic Filariasis (GAELF)@Seoul, Korea; field
survey in Yunnan and Laos

July—August:

The Third International Conference on Lao Studies@Khon Kaen, Thailand; field survey in Sepone and
Lahanam; HIV/ AIDS survey in Savannakhet

August:

Ecohealth Conference@london, UK; Conference of History of Natural Disaster in China@Kunming, China; the
2nd International Conference of Neglected Tropical Disease@hakha, Bangladesh

September:

Sepone malaria research meeting@Fukuoka; Vietnam monkey malaria research meeting@yoto; field survey in
Matlab, Bangladesh; survey on filariasis in northwestern Bangladesh; field survey in Sepone and Lahanam;
INDEPTH Annual General Meeting@Ghana; ecohealth education research meeting@Hiroshima

October:

The 4th Lao National Health Reserch Forum@Vientiane, Laos

November:

RIHN-China Initiative Symposium on Environment and Health in Yunnan in a historical perspective@unming,
China; Lahanam HDSS research meeting@RIHN

December:

Project Annual Meeting@RIHN; RIHN Projects Workshop

Jan—-Mar 2011:

Field survey in Laos, Bangladesh and China

Books
[Authored/Co-authored]

« Guoxi CAI, Hua CHEN, Zhuo ZHANG Oct, 2009 A new influenza pandemic is coming. Tianjin Science and
Technology Press, Tianjin, China, 135pp. (in Chinese)

+ Megumi Sato May, 2009 Application of the Ribosomal DNA based Copro—PCR for the Diaginosis of
Opisthorchis Viverrini Infection in Humans. Mahidol University, Bangkok, 141 pp A thesis submitted to
the Faculty of Graduate Studies, Mahidol University for the degree of Doctor of Philosophy (Tropical
Medicine) on May 20, 2009.

[Chapters/Sections]

» Fujihara, Y., Watanabe, T., Nagano, T., Tanaka, K. and Kojiri, T. 2009 Adapting to climate change on
the water resources systems of the Seyhan River Basin in Turkey.. M. Taniguchi, W.C. Burnttt, VY.
Fukushima, M. Haigh & Y. Umezawa (ed.) From Headwaters to the Ocean: Hydrological Changes and
Watershed Management. Taylor and Francis, pp.257-264

« Nagano, T., Hoshikawa, K., Onishi, T., Kume, T. and Watanbe T. 2009 Long—term changes in water and
salinity management in Lower Seyhan Plain, Turkey. . M. Taniguchi, W.C. Burnttt, Y. Fukushima, M
Haigh & Y. Umezawa (ed.) From Headwaters to the Ocean: Hydrological Changes and Watershed Management.
Taylor and Francis, pp.313-320

« TIJIMA, W 2009 ‘Colonial Medicine and Malaria Eradication in Okinawa in the Twentieth Century: From
the Colonial Model to the United States Model’ . Yip Ka—che (ed.) “Disease, Colonialism, and the
State: Malaria in Modern East Asia History” . Hong Kong University Press, Hong Kong, pp.61-70

Papers
[Original Articles])

« Ahmed K, Batuwanthudawe R, Chandrasena TG, Mitui MT, Rajindrajith S, Galagoda G, Pun SB, Uchida R,
Kunii O, Moji K, Abeysinghe N, Nishizono A, Nakagomi 0. Nov, 2009 Rotavirus infections with multiple
emerging genotypes in Sri Lanka.. Arch Virol. 155(1) :71-75. (reviewed)

+ Guoxi CAI, Jun KANG, Zhuo ZHANG, Taro YAMAMOTO, Kaining ZHANG and Kazuhiko MOJI Oct, 2009 AIDS/STD

Epidemics among Cross—Border Floating Populations in South China. Journal of International Health
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24(3) :236-236. (reviewed).

+ Magafu MG, Moji K, Igumbor EU, Hashizume M, Mizota T, Komazawa O, Cai G, Yamamoto T Jul, 2009
Usefulness of highly active antiretroviral therapy on health-related quality of 1life of adult
recipients in Tanzania. AZDS Patient Care STDS 23(7) :563-570. (reviewed).

+Uga S, Hoa NT, Noda S, Moji K, Cong L, Aoki Y, Rai SK, Fujimaki Y. Jun, 2009 Parasite egg contamination
of vegetables from a suburban market in Hanoi, Vietnam.. Nepal Med Coll J. 11(2) :75-78. (reviewed)

» Guoxi CAI, Jun KANG, Ling SHEN, Xiangdong MIN, Zhunyou WU, Keming ROU , Taro YAMAMOTO, Zhuo ZHANG, and
Kazuhiko MOJI May, 2009 Assessment of a questionnaire used for an AIDS-related KABP survey among
physicians in China. [Information, An International Interdisciplinary Journal 12(3) :721-730

(reviewed).

* Megumi Sato, Urusa Thaenkham, Paron Dekumyoy, Jitra Waikagul 2009 Discrimination of 0. viverrini, C.
sinensis, H. pumilio and H. taichui using nuclear DNA-based PCR targeting ribosomal DNA ITS regions.
Acta Trop 109 :81-83. (reviewed)
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» Sato M, Sanguankiat S, Pubampen S, Kusolsuk T, Manipanich W, Waikagul J. 2009 Egg Laying Capacity of

Haplorchis taichui (Digenea: Heterophyidae) in Humans. Aorean J Parasitol 47 :165-168. (reviewed).

« E. Akca, J. Arocena, G. Kelling, T. Nagano, P. Degryse, J. Poblome, H. Cambel, G. Buyuk, T. Tumay and
S. Kapur 2009 Firing Temperatures and Raw Material Sources of Ancient Hittite Ceramics of Asia Minor.
Trans. Ind.. Ceram. Soc. 68(1) :35-40

- Kusmaningtyas, R., Kobayashi, S., Takeda, S. 2009 The impact of local community agricultural practices
on livelihood security and forest degradation around the Tesso Nilo national park in Riau Province,
Sumatra, Indonesia.. TKOPICS 18 :45-55

» Hashizume, M., T. Terao and N. Minakawa 2009 The Indian Ocean Dipole and malaria risk in the highlands
of western Kenya. PVNAS 106 :1857-1862.

+ Hayashi, T., Wagatsuma Y., Terao T., and Faruque, A.S.G. 2009 Climate Change Impact on Health:
Diarrhea Diseases in Bangladesh. Abstracts of papers, International Workshop on Agriculture and

Sustainable Development in Brahmaputra Basin, Assam. pp.b1-54

- Hayashi, T, Terao, T., Islam, M. N., Murata and F., Yamane, Y. 2009 Rainfall Characteristics in
Northeastern Indian Subcontinent during Pre—monsoon and mature Monsoon Seasons, Several Features and
Future Perspective of Weather Condition in the Northeastern Region of the Indian Subcontinent.
Abstracts of papers, International Workshop on Agriculture and Sustainable Development in Brahmaputra

Basin, Assam. pp.55-56

Research Presentations

[Oral Presentation]

* Bumpei, Tojo GIS and Ecohealth :Environment Change Analysis and Introducing Paperless System to
Demographic Severance System. The 3rd national health research forum to support the health research
systems strenthening in Laos, Oct 02, 2009-Oct 03, 2009, Champasak, Laos

» Terao, T. Effects of Interannual Variations of SST over the Tropical Oceans on Summer Monsoon Trough
and Tropical Cyclone Activity over the Western North Pacific.. IAMAS, IAPSO, IACS 2009 Joint Assenbly
Jul 19,2009-Jul 29,2009, Montreal, Canada. (in Japanese)

+ Shigeo Kobayashi, Masahiro Ichikawa, Arbert Ricse, Puth Ordonez. Human Security of local community
related with non—timber forest products in Pucallpa, Peru.. #519[a] A AREEEAREFSER KRS, June 2009,
B, KRR,

» Terao, T., Md. N. Islam, F. Murata, Y. Yamane and T. Hayashi Diurnal variation of rainfall intensity

in pre—monsoon and monsoon over Bangladesh and the Northeastern India. 2nd International Conference on
Water and Flood Management, May 15, 2009-May 17,2009, The Bangladesh China Friendship Conference

« Zhang 7, Moji K, Wu XN, Zhang KL, Cai GX, Ali M, Kuroiwa C, Does a Blood-born Pathogen prevention



94

RIHN Annual Report 2009

program affect the incidence of exposure to blood?. The Unite For Sight Six Annual Global Health

Conference. New Haven, Connecticut, USA, April 2009, New Haven, Connecticut, USA.

« Tomo Ichikawa “Military Medicine and Bacteriology in Modern Japan” . International convention of
Asian Scholars 6 Korea (Daejon) , “Dialogue between Past and Present: Historical and Contemporary
Research on the Disease Environment” , 2009,

[Poster Presentation]

* Megumi Sato, Tiengkham Pongvongsa, Surapol Sanguankiat, Tipparayat Yoonuan, Nirandorn Homsuwan,
Malaythong Keomoungkhoun, Inthava Phimmayoi, Sichanh Pansansy, Vongphaka Boutsyhalath, Boungnong
Boupha, Kazuhiko Moji, Jitra Waikagul Diagnosis of Opisthorchis viverrini and Haplorchis taichui
infections by Copro—PCR. 3rd National Health Research Forum to support the health research systems
strengthening in Lao PDR, Oct 02,2009-Oct 03,2009, Pakse, Laos.

Eitaro Morita, Tomo Ichikawa, Wataru Iijima Statistics on “Indo—China” during French
Colonization “Annuaire statistique de 1’ Indochine” . The 3rd national health research forum to

support the health research systems strenthening in Laos, October 2009, Champasak, Laos.

« F.Murata, T.Terao, Y.Yamane, T.Hayashi, H.]J.Syiemlieh, S.Singh, A.Habib Surface observation network
for heavy rainfall around Cherrapunji, India. IAMAS (MOCA—09), July 2009, Motreal, Canada.
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Stage: FR
Project No.: R-05

Project Name: A Study of Human Subsistence Ecosystems in Arab Societies: To Combat Livelihood
Degradation for the Post—oil Era

Abbreviated Title: Arab subsistence project
Project Leader: NAWATA, Hiroshi

Research Axis: Resources

URL: http://www.chikyu.ac.jp/arab—subsistence/

Key Words: Arab societies, Alien invasive species control, Environmental impact assessment, Human life
support mechanisms, Post—oil era, Universal access to scientific data

B Research Subject and Objectives

[Research Objectives]

This project will examine life support mechanisms and self-sufficient modes of production among Arab
peoples who have survived in dryland environments for more than a millennium. Using the research
results, we will propose a scientific framework to strengthen subsistence productivity and combat

livelihood degradation in local Arab communities in preparation for the post—oil era.

[Background]
Japan and oil-rich countries of the Middle East have put excessive pressures on the Earth’ s energy

water, and food resources. In prioritizing economic prosperity for their own benefit, these countries
have exploited irreplaceable resources, such as fossil fuel and fossil water. Schemes to plant alien
species have also placed stress on local ecosystems. These practices have widened social differences
among the people of the Middle East at a time when we are facing a turning point in modern oil-based
civilization. Current inter dependencies based on the trading of fossil fuel must change drastically to
a new form of interdependency through which we build viable future societies.

Our project will focus on human subsistence ecosystems, namely life-support mechanisms and
self-sufficient modes of production (hunting, gathering, fishing, herding, farming, and forestry) with
low energy resource consumption.We will also re—examine advanced technology, economic development, and
comprehensive measures to combat desertification. Based on our research results, we will propose a
scientific framework for strengthening subsistence productivity and rehabilitating daily life in Arab

societies in the post—oil era.

[Research Methods]

Our research method consists of two main approaches: (1) analysis of subsistence ecosystems, focusing

on keystone species (camels, date palm, dugong, mangrove, and coral [reef]); and (2) examination of the
sustainability and fragility of Arab societies, focusing on ecotones (wadi beds, riverbanks
mountainsides, and seashores)

We will develop and implement our study of human subsistence ecosystems in Arab societies around three
main areas: 1) comprehensive measures to control thealien invasive species mesquite; 2) assessment of
the environmental effects of development programs in coastal zones of the arid tropics; and 3) sharing
the research results to support local decision making

Field surveys will be conducted in semi—arid lands between the River Nile and the Red Sea in Sudan,
with the Red Sea coast, Butana area, and River Nile area as the main survey areas. Additional sub—survey
sites will be the Sinai Peninsula in Egypt, the Red Sea coast in Saudi Arabia, and a Saharan oasis in
Algeria. We will compare keystone species, ecotones, and traditional knowledge and examine differences

in the sustainability of subsistence economies under site-specific conditions.

[Project Organization]
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(1) Alien invasive species control group

In thel980s, mesquite (Prosopis spp.) was considered an ideal tree for combating desertification due
to its high capacity to stabilize sand dunes, survive inhospitable environments, and provide fuel,
timber, fodder, and edible pods. However, although mesquite seedlings failed to establish on sand dunes,
they became well established within oases, where they lowered water tables and suppressed native
vegetation. The invasion of mesquite has not only changed regional ecosystems, but has also led to
livelihood degradation in local communities.

The interdisciplinary research teams will develop comprehensive measures to control this invasive
species. These teams will be comprised of specialists from various backgrounds including scientists
based at universities and institutions; members of nongovernmental organizations (NGOs) ;
consultants;project managers of international organizations and development institutions; and local

people with various social roles, including tribal leaders, technicians, and villagers.

(2) Coastal zone environmental impact assessment group

Mangrove ecosystems in the coastal zones of the arid tropics can be important sources of energy for
surrounding terrestrial ecosystems. These areas are rich in biodiversity, and great potential exists for
seafood and pastoral food production by reforesting mangroves to sustain fish nurseries and provide safe
foraging sites. One of the most interesting aspects of food habits along the coastal zone of the arid
tropics is the local dependence on hunting, gathering, and fishing of sea products (fish, shellfish,
dugong, dolphin, and sea turtles). Therefore, in terms of arid land food production, we should consider
the potential of sea product development as a principal element of future diets.

On the other hand, the conversion of sea water to fresh water in coastal zones presents a large
development frontier. However, it may also lead to environmental degradation as highly concentrated
saline water is released into the sea. Many coastal towns and cities have developed solar—powered
desalination plants, which have made agriculture and forestation possible in remote areas.We will
examine this issue and compile information to help guard against new environmental problems arising from

development.

(3) Support for local decision making group

Researchers must widen the public domain for scientific findings and provide universal and equitable
access to scientific data and documents. However, relatively few research results are accessible to local
people in local languages, with the exception of some brochures and books published and distributed by
international organizations.

This situation reduces the usefulness of research results in local decision making as well as in
national policy development. Thus, to support local decision making, we plan to provide our research
information through print and digital devices in Japanese (to create a bridge between Japanese and Arab
societies), English (the common language of science communities), and Arabic (the common language of

local communities in the study region).

(4) Local ecosystems comparative studies group
In human subsistence ecosystems (social ecosystems) in Arab societies, camels, date palm, dugong,
mangrove, and coral (reefs) are assumed to be key stone species. These species support diverse
communities, and their extinction could lead to the disappearance of other species, including even human
communities. The survival of these species likely depends greatly on wise uses of combinations of
environmental factors in ecotones, a socio—ecological niche in dryland environments of the Middle East
The study group on human subsistence ecosystems in Arab societies will examine Arab communities and

Islamic civilization from the viewpoint of energy flow.

B Progress and Results in 2009

1. International Seminar and Field Survey on Mesquite (Prosopis spp.) in Sudan
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We held, cosponsored by JSPS Asia/Africa Science Platform Program, the international seminar entitled
“Towards a sustainable management of the noxious weeds mesquite (Prosopis spp.) and Striga hermonthica
in Sub-Saharan Africa” at Sudan University of Science and Technology (SUST) in Sudan, and made a
discussion with researchers and administrators who participated in the field survey and studies on the
comprehensive measures to control the alien invasive species mesquite. We also began 1) to collect
samples to understand physiological adaptation, regeneration mechanism, and forest structure; 2) to
survey on wood fuel and charcoal making methods; 3) to identify ground truth to make distribution map
using remote sensing and Geographical Information Systems; 4) to make interviews with land owners and

government officials as for evaluation of on—going eradication programs, in eastern Sudan.

2. Field Survey on the Mangrove Forest along the Red Sea Coastline in Egypt

We have started the field survey on the mangroves along the coastline of southern Red Sea area in
Egypt by the joint research with the Nature Conservation Sector, Egyptian Environmental Affairs Agency
The research topics carried out were on the following; 1) eco—physiological studies on mangroves:
forests dynamics, stomatal conductance, and transpiration rate; 2) the assessment for the recent
achievement of mangrove afforestation and the examination towards the suggestion for the appropriate
afforestation method; 3) human impact: the influence human livestock and fisheries have on the mangrove
ecosystems; 4) upon receiving permission to remove samples from the site, DNA analysis that consisted of
CTAB and RAPD techniques were used to make a quantitative analysis on the relationship between

geographical distance and genetic distance of Avicennia marina in their genetic diversity and mass.

3. Research on the Coral Building in the Sinai Peninsula, Egypt

We received a letter requesting immediate assistance to prevent the collapse of and to assist the
restoration of the coral building sent from the Islamic—-Coptic Antiquities, the Supreme Council of
Antiquities, Ministry of Culture, Egypt. A five year plan for restoration and upkeep of the coral
building was drawn upon based upon data collected over the years on the architectural structure and
foundation of the coral buildings in the Sinai Peninsula, on the correlation with Research Institute for
Islamic Archaeology and Culture. Our research result would be used as a master plan for application of

conserving coral building as historical cultural heritage area in the future

4. Preparation for the Field Survey in Algeria

Project members from RIHN and the Centre National de Développement des Ressources Biologiques (CNDRB)
in Algeria met on 15 December, 2009, and agreed to a joint Memorandum of Understanding. The main
objective of this collaboration is to clarify the human subsistence ecosystems by focusing on the date

palm in Saharan oasis in Algeria

QOCo—Researchers

© Nawata, Hiroshi ( Research Institute for Humanity and Nature, Associate Professor, Cultural
anthropology, Social ecology )

O Kobori, Iwao ( United Nation University, Senior Programme Adviser, Geography )

O Kawatoko, Mutsuo ( Research Institute for Islamic Archaeology and Culture, Director, Islamic

archaeology )
O Sugimoto, Yukihiro ( Kobe University, Professor, Bio—chemistry )
O Miyamoto, Chiharu ( Action for Mangrove, Trustee, Plantation )

O Sakata, Takashi ( Faculty of Science and Engineering, Ishinomaki Senshu
University, Professor, Nutrient physiology )

O Yoshikawa, Ken ( Graduate School of Environmental Science, Okayama University, Professor, Forest
ecology )

O Hoshino, Buhe ( Faculty of Environment Systems, Rakuno Gakuen University, Associate

Professor, Remote sensing and GIS )
O Abdel Gabar E. T. BABIKER( Sudan University of Science and Technology, Professor, Bio—chemistry )
O Abdalla M. A. ABU SIN( Gezira University, Trustee, Socio—economics )
(O ABDEL BAGI M. A. ( Agricultural Research Cooperation, Sudan, Professor,Plant physiology )
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(O ABDEL HADI A. W. M. ( Agricultural Research Cooperation, Sudan, Associate Professor, Water management )
O Pietro LAUREANO ( Traditional Knowledge World Bank, Italy,Director, Architecture )
O Abdrahmane BENKHALIFA( Centure National de Develipment des Ressources Biologiques
Algeria, Researcher, Fungology )
Onuma, Hiroyasu ( Appropriate Agriculture International Co., Researcher,Village development )
Watanabe, Tsugihiro ( Research Institute for Humanity and Nature, Professor, Water management )
(

Kume, Takashi Research Institute for Humanity and Nature, Senior project researcher, Hydrology

)
Ota, Keiko ( University of Tokyo Center for Philosophy, Research fellow, History )
Ichikawa, Kotaro ( Kyoto University, JSPS research fellow, Bioacoustics )
Hakoyama, Fumiko ( Fuji Women University, Professor, Development studies )
Yoda, Kiyotsugu ( Ishinomaki Senshu University, Associate professor, Plant physiology )
Inoue, Tomoe ( Arid Land Research Center, Tottori University, Assistant professor, Plant

physiology )
El-Fatih, Muhammad Agricultural Research Cooperation, Researcher, Weed science )
Manger, Leif Bergen University, Professor, Social anthropology )
Nagasawa, Ryota Tottori University, Professor, Remote sensing )

Kikuchi, Hiroko
Ushida, Kazunari ( Kyoto Prefectural University, Professor,Microbial ecology and physiology )

o~ o~~~

Kitakami City Archaeological Operation Center, Research fellow, Archaeology )

Musa, Farah Yousif Suliman( Sudan University of Science and Technology, Associate
professor, Agroforestry )
Nasroun, Tageldin Hussein( Sudan University of Science and Technology, Professor, Forestry /Wood
technology )
Mohamed, Abdel Hafeez Ali( Sudan University of Science and Technology, Associate professor, Plant
Ecology )
ElKhalifa, Abdel Wadoud A. ( Sudan University of Science and Technology, Associate professor, Forest/
products/ Charcoal )
Mohamed, Tagelsir Elnaiem( Sudan University of Science and Technology, Associate professor, Forest
industries technology )
Ali, Khalid Ali ( Sudan University of Science and Technology, Associate professor, Plant taxonomy )
Eldoma, Ahmed Mohamed Adam( Sudan University of Science and Technology, Associate professor, Tree
physiology )
Alamin, Nawal Khidir Naser ( Sudan University of Science and Technology, Associate
professor, Environmental science/ Desertification )
Khalafalla, Awad ( Sudan University of Science and Technology, Associate professor, Entomologist/
Biological control )
Khair, Seif Eldein Mohamed( Sudan University of Science and Technology, Associate
professor, Entomologist/ Biological control )
Hashim, Luai Osman ( Sudan University of Science and Technology, Associate professor, Pathologist/
Biological control (Seed bank). )
Khalifa, Khalifa Ahmed( Sudan University of Science and Technology, Associate professor, Agricultural
Engineer/ Mechanical control )
Mirghani, Elshifa Ali( Sudan University of Science and Technology, Associate professor, Rural women
development )
Mohamed, Fatima Omer Nabag( Sudan University of Science and Technology, Associate professor, Community
nutrition )
ElAmin, Hag Hamad Abd El Aziz Mohammed( Sudan University of Science and Technology, Associate
professor, Agricultural Economist/ Socioeconomic )
Elrasheed, Mutasim Mekki Mahmoud( Sudan University of Science and Technology, Associate
professor, Agricultural Economist/ Environmental economics )
Rahim, Hashim Mahgoub Abdel ( Sudan University of Science and Technology, Associate
professor, Agricultural Economist/ Environmental economics )
Hussin, Mohamed Badawi ( Sudan University of Science and Technology, Associate professor, Agricultural
Extension/ Extension education )
Ali, Abdel Bagi Elsayed( Sudan University of Science and Technology, Associate professor, Apiculture/
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Bee—keeping )
Makki, Hattim Makki Mohamed( Sudan University of Science and Technology, Associate professor, Food
technology )
Ahmed, Ahmed Elawad Elfaki Mohamed( Sudan University of Science and Technology, Associate

professor, Food quality and safety )
Saad, Mahdi Abbas ( Sudan University of Science and Technology, Associate professor, Meat technology
)
Al Gassim, Al Gassim Ali( Sudan University of Science and Technology, Professor, Meat technology )
Ahmed, Yousif Mohamed( Sudan University of Science and Technology, Associate professor, Food technology
)
Albalola, Mha Fadul Mohammed( Sudan University of Science and Technology, Assistant Professor, Food
technology )
Alfaig, Ibrahim Alfaig Alnoor( Sudan University of Science and Technology, Assistant professor, Meat
technology )
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Ati, Shadia Abdel ( Sudan University of Science and Technology, Assistant professor, Physiology of
digestion and nutrition )

Barakat, Seifeldein ( Sudan University of Science and Technology, Professor, Clinical pathology and
toxicology )

El Tayeb, Nagat Mubarak ( Ministry of Agriculture, Sudan,Manager of Plant Protection Directorate, Weed

science )
Ishiyama, Shun ( Research Institute for Humanity and Nature, Project researcher, Cultural
anthropology )
Takahashi, Nobuo ( Hanamaki Museum, Director, Archaeology )
Miyagi, Toyohiko ( Touhoku Gakuin University, Professor, Environmental topography )
Hori , Nobuyuki ( Nara University, Professor, Geography )
Suda, Seiji ( Action for Mangrove Reforestation, Researcher,Plantation )
Yasuda, Hiroshi ( Tottori University, Associate professor, Hydrology )

Abdel Basit, Muhammad( Tottori University, Project researcher, Hydrology )

Nakamura, Ryo ( Research Institute for Humanity and Nature, Project researcher, Cultural
anthropology )

Nishimoto, Shin  ichi ( Cyber University, Professor, Architecture )

Suzuki, Hideaki ( Tokyo University, Graduate student,History )

Kubota, Junpei ( Research Institute for Humanity and Nature, Associate professor, Forest hydrology
)

Fujii, Yoshiharu ( National Institute for Agro—Environmental Sciences, Research leader, Bio—

chemistry )
Kishi, Akira ( Shin—nippon Environmental Research Co. Ltd.,President, Marine Biology )
Al-Wetaid, Abdullah H. ( National Comission for Wildlife Conservation and Development, Saudi
Arabia, Manager of Department of Plant Studies, Plant ecology )
Sambus, Anas Zubeir ( National Comission for Wildlife Conservation and Development, Saudi
Arabia, Manager of Marine Research, Marine biology )

Tarik, Al-Abbasi ( National Comission for Wildlife Conservation and Development, Saudi
Arabia, Director of Terrestrial Researches, Plant ecology )

Khushaim, Omar ( National Comission for Wildlife Conservation and Development, Saudi
Arabia, Director of Marine Research,Marine biology )

Takaki, Keiko ( Obirin University, Professor, Cultural anthropology )

Iwatani, Hirofumi ( National Museum of Ethnology, Project researcher,Cultural anthropology )

Meziani, Rim ( Nagoya Technological University, Researcher, Urban planning )

Kodama, Kanako ( Chiba University, Associate professor, Cultural anthropology )

Shimada, Yoshihito ( Nagoya University, Professor, Religious anthropology )

Shindo, Yoko ( Research Institute for Islamic Archaeology and Culture, Researcher, Islamic
archaeology )

Horie, Kyoko ( Research Institute for the Tradtional Culture of Japan, Managing
director, Literature )

Maruyama, Daisuke ( Kyoto University, Graduate students, Cultural anthropology )
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Hutiyah, Muhammad  ( Adrar University, Professor, History )

El1-Hadj, Hamadi ahmad( Aulef Junior High school, Teacher, Education )

Ozaki, Kikuko ( National Defense Academy of Japan, Lecturer, Islamic culture, History )
Sakamoto, Tsubasa ( Waseda University, Graduate student, Archeology )

Kogo, Motohiko ( Action for Mangrove, President,Plantation )

Kogo, Kiyomi ( Action for Mangrove, Senior researcher,Plantation )

Takayama, Haruo ( Kajima Technical Research Institute, Senior researcher, Plant ecology )
Nakashima, Atsushi (

Matsuo, Naoko ( Mie University, Lecture, Forest hydrology )

Wakayama University, Professor, Plant ecology )

B Future Themes

We continue to initiate full-scale field surveys in each research area in order to collect positive

observed/measured data. Further issues of our project in the second year (FR2) are as follows;

1. In Sudan, according to the Implementation Agreement, concluded with SUST in 2008, we will start to
conduct a full-scale field survey on the alien invasive species control, especially on biological
control, chemical control, manual and mechanical control, nutritional strategy of ruminants and
metabolites of gut bacteria, root system and water uptake, and utilization of pods and leaves as human

food and livestock feed supplement

2. Along the Red Sea coastlines in Saudi Arabia and Egypt, we will start to integrate the
eco—physiological study on mangrove, architectural study on coral buildings, and anthropological studies
on camel herding, fishing, and hunting dugongs, 1in order to unveil the characteristic of human

subsistence ecosystems in coastal zones of the arid tropics.

3. In the Saharan oasis in Algeria, studies will be conducted on; the characteristic and change of human
subsistence ecosystems in the oasis centered on the cultivation of date palms; the history of human

subsistence ecosystems; and the ecological footprints

Books

[Chapters/Sections]

« Ishiyama, S. Nov, 2009 “Afforestation project as activities against desertification”. Shiraishi, S.
(ed.) Ayoto Working Papers on Area Studies, Center for Southeast Asian Studies. Kyoto University. JSPS
Working Papers on Area Studies, 84. Center for southeast asian studies Kyoto University, Kyoto,
pp. 35-49. (in Japanese)

« Nawata, H. Nov, 2009 “Use and Conservation of Juniper Woodlands in the Arabian Peninsula”. Ikeya, K.
(ed.) Views from Global Fnvironmental History. Iwanami Syoten, Tokyo, pp.271-294. (in Japanese)

« Ishiyama, S. Jul, 2009 “Deforestation”. Japan Association for Arid Land Studies (ed.) Encyclopedia of
Arid Lands Studies. Maruzen, Tokyo, pp.19. (in Japanese)

« Ishiyama, S. Jul, 2009 “Diffusion of ameliorated cooking stove:Africa”. Japan Association for Arid Land
Studies (ed.) Encyclopedia of Arid Lands Studies. Maruzen, Tokyo, pp.94. (in Japanese)

Ishiyama, S. Jul,2009 “People of the desert”. Japan Association for Arid Land Studies (ed.)
FEncyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.83. (in Japanese)

+ Ishiyama, S. Jul, 2009 “Africa and the desertification”. Japan Association for Arid Land Studies (ed.)
Fncyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.119. (in Japanese)

« Nawata, H. Jul, 2009 “Greetings and Social Relationships in Saudi Arabia”. Japan Association for Arid
Land Studies (ed.) Encyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.97. (in Japanese)

« Nawata. H. Jul, 2009 “Drought”. Japan Association for Arid Land Studies (ed.) Zncyclopedia of Arid
Lands Studies. Maruzen, Toyko, pp. 20

Nawata, H. Jul,2009 “Fishing and Forestry 7. Japan Association for Arid Land Studies (ed.)



101

Research Projects

Encyclopedia of Arid Lands Studies. Maruzen, Tokyo, pp.80. (in Japanese)

+ Nawata, H. Jul, 2009 “Loess Plateau and Desertification”. Japan Association for Arid Land Studies (ed.)

Encyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.120-121. (in Japanese)

+ Nawata, H. Jul, 2009 “Tourism Development in Arid Lands”. Japan Association for Arid Land Studies (ed.)
Encyclopedia of Arid Lands Studies. Maruzen, Toyko, pp. 82.

« Nawata, H. Jul, 2009 “Camel Racing and Arab Societies”. Japan Association for Arid Land Studies (ed.)
Fncyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.92-93. (in Japanese)

« Nawata, H. Jul,2009 ”’Der Wandernde See’ and ’Dying in Sahara’”. Japan Association for Arid Land
Studies (ed.) Encyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.108. (in Japanese)

« Nawata, H. Jul, 2009 ” Grain for Green’ Project in China”. Japan Association for Arid Land Studies

(ed.) Encyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.160-161. (in Japanese)

« Nawata, H. Jul, 2009 ”Juniper Forest Conservation in Saudi Arabia”. Japan Association for Arid Land

Studies (ed.) Encyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.164-165. (in Japanese)

« Nawata, H. Jul, 2009 “How to Combat Negative Legacy of Combating Desertification”. Japan Association
for Arid Land Studies (ed.) Encyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.226. (in Japanese)

« Nawata, H. Jul, 2009 “Reexaming Technology Transfer and Development Policy with Application of
Traditional Knowledge”. Japan Association for Arid Land Studies (ed.) Enecyclopedia of Arid Lands
Studies. Maruzen, Toyko, pp.225. (in Japanese)

« Nawata, H. Jul, 2009 “Islam and Traditional Environmental Resource Management”. Japan Association for
Arid Land Studies (ed.) Fncyclopedia of Arid Lands Studies. Maruzen, Toyko, pp.163. (in Japanese)

+ Hoshino, B., M. Kaneko, and K. Ogawa 2009 ”“Correction of NDVI calculated from ASTER LIB and
ASTER (AST07) data based on ground measurement”. Geoscience and Remote Sensing. IN-TECH press.

Papers
[Original Articles])
+ Yoshikawa, K. Dec, 2009 “Camel on the Shore”. _Journal of Arid Land Studies 19(3). (in Japanese)

(reviewed).

* Nakamura, R. 2009 “Seafood Preservation and Economic Strategy in a Maritime Society: A Case Study of
the Dried Fish Trade in Kilwa Kisiwani on the Southern Swahili Coast”. Sugimura, Kazuhiko (ed.)
Comparative Perspectives on Moral Economy: Africa and Southeast Asia. Fukui Prefectural University,
Fukui, Japan, pp.195-209.

+ Hoshino, B., T. Yabuki, M Kaneko, and S. Ganzorig 2009 “Investigation on the water stress in alpine
vegetation using Hyperspectral Sensors”. 2009 IEEE IGARSS 09 .

Research Presentations

[Oral Presentation]

« Kobori, 1. Comparative Study of QANAT in the Islamic World RIHN International Symposium “The
Hydrological Cycle and Adaptive Water Management: Experience across Asia”, Mar 08,2010, Research

Institute for Humanity and Nature, Kyoto, Japan.

» Laureano, P. 7The Uses of Traditional Knowledge for Water Management in the Oases and City-oases of
Sahara and Yemen to Cope with Global Crises. RIHN International Symposium “The Hydrological Cycle and
Adaptive Water Management: Experience across Asia”, Mar 08,2010, Research Institute for Humanity and

Nature, Kyoto, Japan.

» Nawata, H. Camels as Natural Desalination Device: A Case Study of Traditional Water Mangement I1n the
Coastal Zone of the Arid Tropics. RIHN International Symposium “The Hydrological Cycle and Adaptive
Water Management: Experience across Asia”, Mar 08,2010, Research Institute for Humanity and Nature,

Kyoto, Japan.
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« Kobori, 1. Comparative Study of QANAT in the Islamic World International Symposium at WASEDA
University THE CULTURES OF WATER MANAGEMENT: CIVILIZATIONS AND ENVIRONMENTS IN THE MIDDLE EAST, Mar
06, 2010, Waseda University, Tokyo, Japan.

» Laureano, P. 7The Uses of Traditional Knowledge for Water Management in the Oases and City-oases of
Sahara and VYemen to Cope with Global Crises. International Symposium at WASEDA University THE CULTURES
OF WATER MANAGEMENT: CIVILIZATIONS AND ENVIRONMENTS 1IN THE MIDDLE EAST, Mar 06,2010, Waseda
University, Tokyo, Japan.

« Hakoyama, F. Provision of Drinking Water in the Sahel Kegion. International Symposium at WASEDA
University THE CULTURES OF WATER MANAGEMENT: CIVILIZATIONS AND ENVIRONMENTS IN THE MIDDLE EAST, Mar
06, 2010, Waseda University, Tokyo, Japan.

» Nakamura, R. Comparative Study on Western Indian Ocean World: Fishing Culture in Lamu Archipelago,
Northern Kenya. Afro—Eurasia Civilizations: The 2nd International Workshop, Jan 23,2010-Jan 24, 2010

Nagoya University, Aichi, Japan. (in Japanese)

« Nawata, H. 7raditional land use and livelihood in Loess Plateau before/after the ‘Grainfor—Green’
project in China. Afro—-Eurasia Civilizations: The 2nd International Workshop, Jan 23,2010-Jan 24, 2010

Nagoya University, Aichi, Japan. (in Japanese)

» Sakata, T. Camels as Working Animals. Afro-Eurasia Civilizations: The 2nd International Workshop, Jan
23,2010-Jan 24,2010, Nagoya University, Aichi, Japan. (in Japanese)

» Nawata, H. Fishing, Pastoral, and Agricultural Cultures along the Marine Silkroad. Comparative Study
on Early Agriculture and Pastoral Cultures in Silkroad, Jan 15,2010, Kyoto. (in Japanese)

» Nishimoto, S. and Nawata, H. /nvestigations to al-Tur, Sinai, Egypt in 2009. Restoration of the Modern
House No. 33. Project Meeting of Arab—Subsistence Project, Dec 16,2009, Research Institute for

Humanity and Nature, Kyoto, Japan. (in Japanese)

* Yoshikawa, K., Inoue, M., Yoshimori, I., Miyamoto C., Nakashima, A., Teraminami, T., Takayama, H.,
Matsuo, N., Banjou, R. 7he 2009 Activity Report of Mangrove Survey Team Project Meeting of
Arab-Subsistence Project, Dec 16,2009, Research Institute for Humanity and Nature, Kyoto, Japan. (in

Japanese)

Jia, R. ARemote Sensing Methods for Mesquite (Prosopis spp.) Control. Project Meeting of
Arab-Subsistence Project, Dec 16,2009, Research Institute for Humanity and Nature, Kyoto, Japan. (in

Japanese)

« Kobori, 1. Desertfication and Sustainable Development I1n the Algerian Sahara: Field Surveys In
Tidikelt. Sustainable Development in Algerian Sahara, Dec 15,2009, Research Institute for Humanity and
Nature, Kyoto, Japan.

» Benkhalifa, A. My Experience to Biodiversity Actions in Algeria. Sustainable Development in Algerian

Sahara, Dec 15,2009, Research Institute for Humanity and Nature, Kyoto, Japan.

» Nakamura, R. Maritime Environments and Multi—-ethnic Coexistence in Swahili Society: The Current
Situation of the Former Islamic Kingdom, Kilwa Island, Southern Tanzania. JSPS AA Science Platform
Program, Religious Dynamics of Contemporary Africa concerning the destruction of Traditional Life Mode

and New Religious Movement, Dec 13,2009-Dec 15,2009, Nagoya University, Aichi, Japan.

+ Hoshino, B. Remote Sensing Methods for Mesquite (Prosopis spp.) Control. JSPS AA Science Platform
Program, Religious Dynamics of Contemporary Africa concerning the destruction of Traditional Life Mode

and New Religious Movement, Dec 13,2009-Dec 15,2009, Nagoya University, Aichi, Japan.

» Ishiyama, S. Agriculture céréaliére et mobilité humaine a la région du Lac Tchad. JSPS AA Science
Platform Program, Religious Dynamics of Contemporary Africa concerning the destruction of Traditional
Life Mode and New Religious Movement, Dec 13,2009-Dec 15,2009, Nagoya University, Aichi, Japan. (in
French)

+ Hoshino, B., Nawata, H., Jia, R. and Elbasit, M. A. Remote sensing methods for mesquite (Prosopis
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spp.) change detection. JSPS AA Science Platform Program—RIHN Project Joint Seminar, Towards a
Sustainable Management of the Noxious Weeds Mesquite (Prosopis spp.)and Striga Hermonthica in Sub
Saharan Africa, Nov 10, 2009-Nov 11,2009, Sudan University of Science and Technology, Sudan.

* Babiker, A. G. T,. El Tayeb, N. M. and Ahmed, E. A. Mesquite (Prosopis juliflora): Experience, lessons
and the way forwards in Sudan. JSPS AA Science Platform Program—RIHN Project Joint Seminar, Towards a
Sustainable Management of the Noxious Weeds Mesquite (Prosopis spp.)and Striga Hermonthica in Sub
Saharan Africa, Nov 10, 2009-Nov 11,2009, Sudan University of Science and Technology, Sudan.

« Nawata, H. T7owards an Integrated plan for mesquite management: A response to a request from the local
people of southen Tokar in the early 1990s . JSPS AA Science Platform Program—RIHN Project Joint
Seminar, Towards a Sustainable Management of the Noxious Weeds Mesquite (Prosopis spp.)and Striga
Hermonthica in Sub Saharan Africa, Nov 10,2009-Nov 11,2009, Sudan University of Science and
Technology, Sudan.

« Ahmed, E. A. and Babiker, A. G. T. Efficacy of some selected herbicides on mesquite [Prosopis
Juliflora (Swartz) DCJ. JSPS AA Science Platform Program-RIHN Project Joint Seminar, Towards a
Sustainable Management of the Noxious Weeds Mesquite (Prosopis spp.)and Striga Hermonthica in Sub

Saharan Africa, Nov 10, 2009-Nov 11, 2009, Sudan University of Science and Technology, Sudan.

« Ahmed, E. A. and Babiker, A. G. T. Autotoxicity in mesquite [ (Prosopis Jjuliflora (Swartz) DC]:
Possible implications.. JSPS AA Science Platform Program—RIHN Project Joint Seminar, Towards a
Sustainable Management of the Noxious Weeds Mesquite (Prosopis spp.)and Striga Hermonthica in Sub
Saharan Africa, Nov 10,2009-Nov 11,2009, Sudan University of Science and Technology, Sudan.

« Fujii, Y. How to get on mesquite (Prosopis juliflora): Allelopathic activity and how to use as useful
natural resources. JSPS AA Science Platform Program—RIHN Project Joint Seminar, Towards a Sustainable
Management of the Noxious Weeds Mesquite (Prosopis spp.)and Striga Hermonthica in Sub Saharan Africa,
Nov 10, 2009-Nov 11, 2009, Sudan University of Science and Technology, Sudan.

« Nakamura, R. Spirit (jini) and Magic (uchawi) Beliefs in Kilwa Island, Southern Swahili Coast,
Tanzania. JSPS AA Science Platform Program, Religious Dynamics of Contemporary Africa concerning the
destruction of Traditional Life Mode and New Religious Movement, Oct 10,2009, Nagoya University,
Aichi, Japan.

» Ishiyama, S. Importence de culture decrue dams un milieu musulman au sud du lac Tchad. JSPS AA Science
Platform Program, Religious Dynamics of Contemporary Africa concerning the destruction of Traditional

Life Mode and New Religious Movement, Oct 10,2009, Nagoya University, Aichi, Japan. (in French)

» Shimada, Y. [Introduction of Keligious Dynamics of Contemporary Africa concerning the Destruction of
Traditional Life Mode and New Keligious. JSPS AA Science Platform Program, Religious Dynamics of
Contemporary Africa concerning the destruction of Traditional Life Mode and New Religious Movement,

Oct 10,2009, Nagoya University, Aichi, Japan.

« Nawata, H. Why do I Study Camel-Dependent Lifestyles in Arab Societies?: To Combat Livelihood
Degradation for the Post—0il Era. RIHN Ecohistory Programme International Symposium “Towards the
Future of Civilization: 3 Science Fiction Novelists Dialogue at the R.I.H.N, Aug 28, 2009-Aug 29, 2009,

Research Institute for Humanity and Nature, Kyoto, Japan.

» Nakamura, R. WMaritime Environments of the Swahili Coastal Civilizations. The 16th Congress of The
International Union of Anthropological and Ethnological Sciences, Jul 27,2009-Jul 31,2009, Yunnan

University, Kunming, China.
» Laureano, P. Traditional water technology in dry land. The 16th Congress of The International Union of

Anthropological and Ethnological Sciences, Jul 27,2009-Jul 31,2009, Yunnan University, Kunming, China.

» Shimada, Y. General Presentation: Afro-Eurasian Inner Dry Land Civilizations. The 16th Congress of The
International Union of Anthropological and Ethnological Sciences, Jul 27,2009-Jul 31,2009, Yunnan

University, Kunming, China.
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« Nawata, H. 7raditional land use and livelihood in Loess Plateau before/after the ‘Grain—for-Green.
The 16th Congress of The International Union of Anthropological and Ethnological Sciences, Jul
27,2009-Jul 31,2009, Yunnan University, Kunming, China.

« Nawata, H. Human-camel relationships in the coastal zones of the arid tropics:' A case study of the
Beja on the Red Sea coast in eastern Sudan. The 16th Congress of The International Union of
Anthropological and Ethnological Sciences, Jul 27,2009-Jul 31,2009, Yunnan University, Kunming, China.

» Ishiyama, S. Human mobility in the Sub-Sahara arid land:Southward Migration of Kanemubu and drought in
Lake Chad region. The 16th Congress of The International Union of Anthropological and Ethnological
Sciences, Jul 27,2009-Jul 31,2009, Yunnan University, Kunming, China.

» Nakamura, R. FEcological Basics in Kilwa Island, Southern Swahili Coast. International Workshop on

Afro—Eurasia Inner Dryland Civilizations, Jul 19, 2009-Jul 20, 2009, Nagoya University, Aichi, Japan.

« Ishiyama, S. PReevaluation on human mobility of the Sub—-Sahara arid land: Southward Migration of
Kanemubu and drought in Lake Chad region. Afro-Eurasia Civilizations: The 1st International Workshop,
Jul 18,2009-Jul 20,2009, Nagoya University, Aichi, Japan.

« Nawata, H. A Study of “Nariwai (Subsistence)” for the Post-oil Era. The 43rd Annual Meetings,
Japanese Society of Cultural Anthropology, May 31,2009, Osaka. (in Japanese)

» Nawata, H. Subsistence and Local Development on the Coastal Zone of the Arid Tropics. The 43rd Annual
Meeting, Japanese Society of Cultural Anthropology, May 31, 2009, Osaka. (in Japanese)

» Nakamura, R. Mangrove Inland Sea Reagional Society.: Case Study on the Kilwa Island, Swahili Coast. The
43rd Annual Meetings, Japanese Society of Cultural Anthropology, May 30, 2009-May 31,2009, Osaka. (in

Japanese)

» Ishiyama, S. Desertification and afforestation ‘A case study on sub—Sahara region. The 43rd Annual

Meetings, Japanese Society of Cultural Anthropology, May 30, 2009-May 31,2009, Osaka. (in Japanese)

« Nawata, H. 7he Problem of Mesquite in the Sudan. The 46th Annual Meeting, Japan Association for
African Studies, May 23,2009, Toyko. (in Japanese)

» Ishiyama, S. A study on the afforestation model program as struggle against the desertification ‘A
case study on environmental NGO s project in Chad-. The 46th Annual Meeting, Japan Association for
African Studies, May 23, 2009-May 24, 2009, Tokyo. (in Japanese)

« Nawata, H. Why do We Focus on Sharing Research Results with Local Peoples? Open Symposium “Some
Issues for Sharing Research Results with Local Peoples: Focusing on Local Languages and Degital
Media” . The 18th Annual Meeting, Japan Association for Nilo-Ethiopian Studies, Apr 25,2009, Research
Institute for Humanity and Nature, Kyoto, Japan. (in Japanese)

« Nawata, H. Publishing Retrospect and Prospect of Mangrove Afforestation and Study 1n Dryland
Environments in Arabic and FEnglish. Open Symposium “Some Issues for Sharing Research Results with
Local Peoples: Focusing on Local Languages and Degital Media” , The 18th Annual Meeting, Japan
Association for Nilo-Ethiopian Studies, Apr 25,2009, Research Institute for Humanity and Nature,
Kyoto, Japan. (in Japanese)

« Nawata, H. Human—-Camel Relationships on the Coastal Zone of the Arid Tropics. The 266th Meeting
“Geography and Area Studies in Human—-Animal Relationships” , The Human Geographical Society of Japan,
Apr 18,2009, Osaka. (in Japanese)

« Nawata, H. How will You Live after Finishing 0il Resources? Open Seminar for the Public “How will You
Live after Finishing 0il Resources?”, Apr 17,2009, Research Institute for Humanity and Nature, Kyoto,
Japan. (in Japanese)

« Shimada, Y. “How will You Live after Finishing 0il Resources?”. Open Seminar for the Public “How will
You Live after Finishing 0il Resources?”, Apr 17,2009, Research Institute for Humanity and Nature,
Kyoto, Japan. (in Japanese)

[Poster Presentation]
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« Nakamura, R. F7ish Culture in Swahili Maritime Society: Inland Sea Fishery originated In the Bantu and
Open Sea Fishery originated in the Arab in Kilwa Island, Southern Tanzania Coast. The 46th Research
Meetings of Japan Association for African Studies, May 23,2009-May 24,2009, Tokyo University of
Agriculture, Tokyo, Japan. (in Japanese)

[Invited Lecture / Honoronary Lecture / Panelist])

Nawata, H. Environmental Conservation with ITraditional FEcological Knowledge and Community
Participation: Hima in the Middle Fast and Satoyama in Japan. “Egypt—Japan Seminar on Environmental
Management, ” Co-organized by Ain Shams University/ Japan Foundation/ Embassy of Japan, Mar 18,2010,
Cairo, Egypt.

Nawata, H. Environmental Conservation with Traditional FEcological Knowledge and Community
Participation: Hima in the Middle FEast and Satoyama in Japan. “Balancing Industrial Development and
the Environment: Making the Best Use of Local Knowledge and Indigenous Practices,” Co—organized by
Public Commission for the Protection of Marine Resources, Environment & Wildlife. General Directorate
of Environment & Wildlife Protection/ Japan Foundation/ Embassy of Japan, Mar 16,2010, Kingdom of

Bahrain.

« Hoshino, B. Remote sensing method of alien species (plants) degradation detection. , Dec 23,2009,

Al-Farabi Kazakh National University, Almaty.
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Stage: PR

Project No.: C-08

Project Name: Megacities and the Global Environment
Project Leader: MURAMATSU, Shin

Research Axis: Circulation

B Research Subject and Objectives

a) Research objectives and background

i) Our cities should be Earth-friendly!

Since its beginning two million vears ago, humankindhas been depending upon the Earth’ s ecosystem for a
long time as it moved fromnomadic life to a settled lifestyle. Cities were born when people
becamealienated from direct engagement with this ecosystem due to various causes,such as natural

disasters and surplus agricultural production.

As cities grew during the past six thousand years orso, this accumulated wisdom of two million years
that enabled humankind tocoexist with the ecosystem (i.e. “eco—knowledge” ) got buried at the bottom
ofthe collective human memory. Instead, we saw the growth of “urban knowledge” that allowed people to
survive the concentration of population. With the “discovery” of fossil fuel and the “invention” of
the steam engine, as well as the increaseof scientific knowledge about the Earth since the 19th century

our sense ofawe toward the ecosystem was rapidly diminished.

Cities provide us relatively rich life-sustainingresources, benefits of concentration, and public
infrastructures. However, theysimultaneously impose tremendous burdens on the entire Earth environment
asthey consume various resources in explosive and concentrated manners in orderto feed their increasing
and concentrating population, which means adegradation and loss of nature and ecosystems as
life-sustaining apparatuses.There 1is also a degradation of regenerative environmental resources
andecosystem services in the realms of water, air, and soil. And, now we are atthe point where we cannot
ignore its revengeful consequences. Are the citiesenemies of the Earth’ s environment or the fundamental

cause of human misery?

In 2008, the number of people living in cities finallyamounted to half of the entire human population of
the world. We can no longerexist without cities. The purpose of this megacity project is to approach
thegreat questions of how to make cities Earth-friendly instead of its enemy andhow to increase human

welfare and future possibilities through cities.

ii) Megacities and “new eco—urbanity”

Especially in developing countries, manymegacities—cities with a population of more than ten
million—have beenappearing on Earth, with the number expected to reach 27 by 2020. (fig.1l) Such
megacities can beclassified into the following three types: Type A megacities (such as Tokyo, New York

and Los Angeles) in developed nations, which consume a great amountof resources; Type B (Shanghai,
Guangdong, Mexico City, San Paulo, Jakarta, etc.)in developing countries, which follow the consumption
pattern of Type A; andType C (Dacca, Lagos, etc.) in less developed countries, in which poverty

alsocoexists.

This project focuses on Jakarta, one of the megacitiesmoving toward a society of mass consumption and
mass dumping. We aim to studythe developmental factors and implementation of methods for political
choicesthat should orient a city toward 1) development of methods to comprehend theurban ecosystem and
the human-made system in a unified manner; 2) discovery anddevelopment of methods for benefiting from

being a “latecomer” megacity; 3)critical succession of “eco—knowledge” nurtured by ecology as well
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as customs, culture, and history plus a search for “urban knowledge” that integrates social, human, and
natural science knowledge;and 4) realization of varied urban policies (a new “urban knowledge” ).
FromJakarta, we will propose a new definition of “new eco—urbanity” and apply itsmeasures to Type B
megacities. We will also study the impact of such “neweco—urbanity” policies upon Type A and Type C
megacities through comparativeobservation of various cities, with which we hope to help solve

environmentalproblems on a global scale

b) Research methods and organization

i) Project Methods 1: Varied and Unifying Look atCities

Cities do not consist of only human—made elements. Butthis does not mean that primeval nature remains
there in situ. Cities have beenconstructed by human settlement and manipulation and they are still
beingconstructed today. We will use the phrase “urban sphere” to describe theentirety of human—made
elements, people who act among them, and the naturalenvironment (underground, above ground, and sky)

that support them.

Historically, people came to gather around the sourceof life, which is water (lakes and rivers). There,
they fished and hunted aswell as cultivated land, which led them to nurture political power by
excessproducts and build defense apparatuses. They also conducted trade, createdindustries, constructed
roads and buildings, and organized society. People, things, information, and capital started to flow in
and flow out. (fig.2) Thus, in order to study citiesof such complex aspects and their impact upon
Earth’ s environment, we need tocomprehend in an integrated manner the following four elements (called
3E-ICH) :namely Environment and ecology; social Equity; Economy; and Institution,Culture and History.

Based on this, we need to design urban futurepossibilities.

ii) Project Methods 2: Eco—knowledge and Integrationof (social, human, and natural) scientific knowledge
In order to deal with the defects of megacities, weneed to not only adopt scientific and technological
solutions but also shedlight on local knowledge (eco—knowledge), with which humankind has adapteditself
to the ecosystem—and also critically apply them. This project unifiesmultidimensional solutions (direct,
indirect, and fundamental) that have beennurtured in various academic fields, especially social science

naturalscience, and engineering. Simultaneously, we also appreciate ecologicalsolutions such as
sprinkling water on the ground, taking a nap, and housingstyles that are to be found in human customs,
cultures and histories, all ofwhich characterize our project. Furthermore, there are other pieces
ofknowledge to be found in the humanities, (i.e., culture, philosophy, religions, literature, and
aesthetics), which can improve cities. Through the presence andsignificance of the humanities, one can
understand immediately by observingKyoto where RIHN is located. Part of the great signi