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“Satoyama” Conservation in Otsukunami Village
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Reiji Suzuki, Associate Professor,

Faculty of Bio-environmental Science, Kyoto Gakuen University
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The Kei-Gi Field Station (FS) Program under ISS, Kyoto Univesity is implemented in the
Otsukunami village ,Kameoka city, where SATOYAMA forests have been well managed
until now. Formerly, “matsutake” mushroom gathering was main livelihood in the
SATOYAMA forest of this village. However, these livelihoods followed a course of
decline after 1970’s. Nowadays, small patches of SATOYAMA forests have been clear
felled for fire wood production for captive use. This sort of small clear felling method is
thought to be better management than accretion cutting from the view point of
biodiversity conservation. However, frequency of SATOYAMA forest utilization is
declining in association with aging society and depopulation of the village. In the
abandoned SATOYAMA forests, vegetation type is changing from deciduous forests

The Symposium on ISS
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At the ISS Symposium held on March 25, 2015, ISS presented the outcome of the
Institute’s exploratory research during the fiscal year 2014. These results are now
published in the current special issue of the ISS Newsletter.

In a combined effort, researchers from seven ISS institutes who are conducting
cutting-edge research on the natural environment, human society, life, and materials,
have engaged in the challenging attempt to overcome the barriers between their
respective fields and approach the theme of /ife-span from a multidisciplinary perspec-
tive. We have high expectations that their continued efforts will bring ISS closer to its
ultimate goal of coming up with viable solutions for enduring sustainability.

Public Relation Committee of ISS/T. Aoyama, S. Suzuki, Y. Matsushi
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"Satoyama” forest in Otsukunami village

to evergreen forests with less forest floor vegetation. This kind of
vegetation succession would cause biodiversity decline in the SATO
area. To balance local revitalization and biodiversity conservation,
university, local community and local companies have been cooper-
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T Imai (RISH), T Kurihara (ICR
Reports Of Exploratory Resea rCh Development of a Novel Fatty Acid Probe and its Application for omoya imai (RISH), Tatsuo Kurihara (ICR)
Elucidation of Physiological Role of Functional Fatty Acids
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have various effects on human health. These fatty acids exist in biological membrane as a 2 i ) § [ 4
acyl chain of membrane phospholipids and serve as precursors for eicosanoids, which play 1
\ 4 ; important roles in cell division, signal transduction and many other physiological processes. WHRIBEME T A QGRS T VBP0 DA, SBOEED S, ZHEHEPA
In 2012, IS set the theme of l/fe-span of the human Species, of society, and of the To elucidate the molecular mechanism how these fatty acids exert their functions, we 77L§QEA52—_[
environment as its basic concept. Based on this concept, ISS pursued exploratory research attempt to develop synthetic fatty acid analogs and analyze the membrane behaviors and Synthesis of w-modified analogs of eicosapentaenoic acid. A key intermediate is
during the time period from FY2012 to FY2013. metabolic pathway of EPA in vivo. used for the synthesis of various EPA analogs.
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\ Usage of Phosphor-Based White LEDs in Energy Efficient Production of 1o Su : R

e Bioactive Compounds from Plants
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R e s e a r c h | 4 : g - N Efficient usage of energy has been an essential challenge to guarantee the sustainability of
T . . our social environment. Here we focus on white LED (light emitting diode), as light source, to

establish the foundation to produce food and metabolites from plants. Research will cover
not only the innovation of light source and the selection of host plants, but also optimization
of the production, accumulation, storage, and isolation of food source and metabolites.

AT (day light)
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Unlike LEDs that emit three primary colors (red, green, and blue), white LED using
phosphor material provides a broad spectrum imitating sunlight.
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Preparation of Proton-Conductive Organic-Inorganic Toshinobu Yoko (ICR),

Composite Materials
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/ I am Junji Tojo, an Associate Professor of the Center for Advanced Policy Proton-exchange membrane fuel cells (PEMFCs) are considered to be a promising energy 1 0_6 T T T 1
Studies, Institute of Economic Research, Kyoto Umvgrsﬂy(KlER). I become a conversion device for automobile applications due to their high efficiency and energy density 25 27 29 3.1 33
2 member of the ISS starting from this fiscal year. | believe that envwro.nme.n.tal per volume and weight. We have developed proton-conducting organic-inorganic composite ) ) ) ) )
=i pr‘?b!ems such as climate change are very much re‘ate_d to our SUSta'”ab'l'_ty' titanophosphite membranes for PEMFC applications at a moderate temperature of 100-150° C. 1 000/( T/K)
This is the reason why | focus on .the research of environmental economics The proton conductivity of the present hybrid membrane was 1.36x10° Scm™' at 120°C
and policy on the low carbon society | hope my research work can make a under dry Nz atmosphere. HIRRETRICHITETO NGRS

contribution to the development of ISS. Proton conductivity of organic-inorganic composite at dry condition
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The Effect of Life-Span and Scale-Factors on the Stability of the Ecosystem or

Energy System
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The closed plastic transparent water pot, so-called “Ecosphere”, has kept a steady state or
periodic-state amount of algae with two shrimps (and probably bacteria) for two and a half years
at least, resulting in a sustainable society. The present study investigates the stability of the solution
of Prey-Predator model, which is a mathematical model of Ecosphere or eco-system with finite
resources in views of the effects of scale-factors and life in the resource. The result will be
discussed with a view of the stability of the energy system.

Assessment of ODS Steels as Bio-medical Materials
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Feasibility was checked for ODS steels as a bio-medical material applications by means of corrosion
test in a pseudo-body fluid. Al added ODS steel showed a better corrosion resistant but less
formation of appetite formation on the specimen surfaces. It was suggested that ODS steels were
a candidate for bio-medical materials, such as, Implant Arthroplasty.

Socioeconomic Evaluation of Sustainable Energy System with Marine
Inverse Dam
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The essence of the sustainable energy system is to construct the supply-chain which is based
on the circulating consumption of energy on the small closed system. Physical distance of
energy transfer is not necessarily important, and to evaluate the aspect from minimization of
the resource consumption, environmental burden, and social risks is most important in terms of
the local microsystems. This study aims at evaluating sustainability of the new concept of the
energy system which is based on the marine-inverse dam and micro-grid electricity systems,
including wireless electricity transfer technologies from the viewpoint of social adaptation.
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Shrimps and Algae in a commercial
ecosphere
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Appetite formed on the surface of an Al-free ODS steel
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Yohei Ishikawa (RISH), Naoki Shinohara (RISH), Hajime Mase (DPRI), et al.
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Local Grid system based on a Marine-Inverse Dam for electricity storage and
renewable sources.

Sustainable Production and Utilization of Tropical Plant Biomass in
Harmony with Biodiversity
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Following natural forest logging in tropical areas, fast growing trees such as Acacia spp. have
been planted widely during the last two to three decades. However, in the plantation a
number of problems have arose due to the monoculture strategy. On the other hand, various
large-sized tropical grass biomass crops such as Erianthus show much higher biomass
productivity than trees. In this study, we have worked towards our final goal, the
establishment of sustainable production of diverse tropical biomass plants, and carried out
detailed characterization of Erianthus for chemical component utilization.

Design of Structure-Specific Enzymatic Reaction for the
Lignocellulose Conversion
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Plant biomass including trees are becoming more important as a renewable resources and
energy. Ideal separation system between polysaccharide and lignin would bring us a dramatic
progress in the biomass conversion. Here, we focus on a specific enzyme, which can cleavage
linkages between polysaccharide and lignin. Enzymatic reaction using model compounds are
conducted. This is an international joint research between Sweden and Japan.

Life Span Characteristics of Physical Environment in and Around Braided
Channels Focusing on Self-Similarity
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Braided channel is a kind of river which has a lot of confluences and distributaries and forms a
channel network. Braded channel has spatial self-similar characteristics and produce diversified
physical environment. In the study, self-similar characteristics of temporal change of physical
environment formed in braded channels are discussed. Subsequently, lifespans of physical
environments in the braided channel are discussed and information to produce physical
environment where a lot of plants and animals can live are obtained.
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Erianthus arundinaceus, a large-sized grass plant with high-biomass productivity
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Takashi Watanabe (RISH), Masato Katahira (IAE),

Gunnar Westman (Chalmers University of Technology), et al.

Disconnection
of Components

B Lignin ",
Cellulose -
Hemicellulose
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Linkages between polysaccharide and lignin are key structure in the future
biomass conversion
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Tomoko Kyuka (Hokkaido University)
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Development of a New Coastal Management System to Protect the
Sustainability of Waterfront
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The beach erosion is a sever problem for the secure in coastal area. When the beach width
becomes narrow, waves and storm surges easily penetrate the land protected costal dikes
and the over topping wave volume becomes very large. The main reason of coastal erosion is
wave effect, but also beach protection technology, beach characteristics, ground water level
etc. cause beach erosion. This study propose a sustainable beach protection methods on
basis of the field observation at the Chirihama-Coast in Ishikawa-ken.

Suggestion and Validation of an Innovative Approach to Measure Lifetime of
Soil: Evaluating Sustainability of the Foundation of Hillslope-Surface Ecosystem

It DRIEZE S LR KERCHEMEBRRORILZEZ DI TROER
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DB TECTEHSNDIENASH(CIEOTER LI,

Soil layer on hillslopes is an important environmental component in hydrological cycle and
forest ecosystem. The thickness of soil is typically around 1 m, which is maintained by a
balance between soil production by bedrock weathering and removal through soil creep and
shallow landsliding. Cosmogenic nuclides in mineral grains provide us a clue to evaluate soil
production rates and lifetime of soil particles on hillslopes. Under Japanese climatic
conditions, soil production rates ranges 10 to 30 cm per one thousand years, and it needs
few thousand years to replace soil layer on hillslopes.

Development of Healthcare Design for the Elderly in Bhutan
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BEMEDMESHIHICTTVOT 2 - FB%ZEITS 74— ILREFZRELTSHD
FINSAEE. T—FVICBIFBEEN ETHRELNCLE T,

“Field Medicine” aims comprehensive and holistic medical care in the field where elderly
people live. How is the patient spending his/her time? What kind of social interaction and
support does the patient have from friends and family? What does the patient eat? What are
the important issues this patient faces in daily life? What is their prajna (wisdom) regarding
their purpose of life? These are not questions asked by medical staff in hospitals. We
introduced actual situation of elderly people in Bhutan from the viewpoints of field medicine.
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Landscape of Chirihama Coast in Ishikawa-ken
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Yuki Matsushi, Associate Professor, DPRI
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Takuma Watakabe (Graduate School of Science),

Makoto Tani (Graduate School of Agriculture),

Hiroyuki Matsuzaki (University of Tokyo)
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Typical soil profiles in forested hillslopes with granitic bedrock
(A) and (B) Northern Japanese Alps, (C) Abukuma, (D) Hiroshima,
(E) Kyoto Shirakawa
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Comprehensive Geriatric Assessment by Field Medicine in Bhuta
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Kazuo Ando, Associate Professor, CSEAS
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Satoshi Hoshino (GEGES), Taiichi Hayashi (DPRI),
Yusuke Yamane (Tokoha University), et al.

Action Research on Knowledge from Experience and its Practical Use about Disaster Prevention and
Mitigation for Natural Disaster in Bangladesh:Application of Sustainability Science to Area Studies
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Participatory Rural Appraisal) ZEELE U, IZBFHDILADH T Ik HE—
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TSR RS ZOEL T DT,

The PRA(Participatory Rural Appraisal) on the emergency countermeasure for Cyclone Attack
in the island of Hatiya, Bangladesh. The harvest season of local rice variety namely Rajashail
cultivated at large extent outside the embankment at this moment is almost same as the most
frequent Cyclone attacked time. This is a marvel to us. The survey could identify the
Zaichi-no-Gijutsu (Locally Existing Technologies) conducted by the villagers to avoid the extreme
damage by the Cyclone attack with letting the ripened rice falling down toward one direction.

Energy and Climate Policy and Connservation in East Asia under
Energy Constraint

R7IT7 TOIRIVF—HBEDILARVZDHMINRDERICIDTRILF—{H
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BDTETEFEBRPICERLET . BEFNICE. PEDOIRILF—HEDIAK.
ROZNICEDIRIVF—DFEDILK, SICUREENBERDEAD EASND
IRIVF—EE - BICREFUCVDRE - #HR - RIR EOREZRSHICLET.
ZOLT AIREEREREEBROMNRZRANLET .

Employing economic and governance approaches, we will analyze economic and climate
impacts of energy security and climate policies and measures in East Asia, with special focus
on China, which constitute basic service to human well-being. Then we analyze the impact
of energy saving policy such as demand management measures.
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Rice fields extending vastly outside embankment in the Hatiya island in
Bangladesh( Photo by Ando, Dec.4,2014)
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