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Object: External evaluation of RISH 2010

Since 1984 I had many opportunities for long duration stays in the former Wood Research
Institute (WRI), that merged in 2004 with the Radio Science Center for Space and
Atmosphere (RASC) to become the Research Institute for Sustainable Humanosphere (RISH),
a research organization of Kyoto University, and in 2009 I was the recipient of a 5 months
invited professorship in RISH. As a result of this fruitful connexion, a number of my co-
workers stayed in Uji for various length of time, including two JSPS postdocs and one PhD
student, and many more in other Japanese laboratories. Thus it is my pleasure and honour to
be mandated as external evaluator of RISH for the period 2007-2010.

Background

The concept of “sustainable humanosphere” has been introduced to encompass the very
different research fields of WRI and RASC. It structures the organisation and permeates the
description of research projects, indicating the considerable effort made by the members of
RISH to produce a consistent description of their activity, in relation to the present and future
needs of society. The former organisation has been maintained to some degree, with
laboratories relating clearly to either origin. Roughly speaking, the permanent research staff is
allocated either in the “Diagnostic and Control” division containing 4 laboratories in wood
biology (or related science) and 3 in atmospheric science, or in the “Creative research and
development” division made of 4 laboratories in wood engineering and 3 in space science. In
addition, a regular flow of invited scientists are allocated into a “strategic” division. This
structure is completed by bodies managing various aspects of the internal, national and
international collaborations.

An important dimension of RISH is the existence of facilities and equipment contributing
significantly to its attractiveness and forming the basis of many collaborative programs within
and outside Japan. The use of large-scale and expensive facilities it essential for disciplines
related to atmosphere or space study, in contrast to those commonly used in biology or
engineering science. The confrontation of these different cultures, in addition to the
differences between the disciplines themselves and the observation scales, was a real
challenge. Since the creation of RISH the number of such facilities has increased from 3 to 9,
including 4 from the wood side: the wood composite hall allowing experiments on structural
elements, DOL and LSF for in-doors and out-doors durability testing, DASH/FBAS for
cultivation of transgenic plants and related chemical analysis. The Xylarium and associated
database belongs to these facilities, which is quite appropriate considering their potential to
trigger national or international collaborations. The project of metadata for upper atmosphere
observations from several Japanese universities, that seems a very useful tool for future
research with the perspective of open data production, could well be classified among these
tools for inter-university research. As will be shown later, a number of projects take
advantage of these facilities with occasional crossing over the disciplines. My impression is
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that the wood community has benefited from the concept of large-scale equipment to enhance
the visibility of the facilities developed locally. On the other hand, the atmosphere/space
community has become more aware of the possibilities offered by their facilities to address
environmental issues especially in the tropical context.

Research projects

One danger inherent to pluri-disciplinary research is insufficient anchorage in the respective
disciplines. The classification of research projects of RISH reveals a good balance between
the focus on one’s disciplines and the interaction with others. “Mission oriented” projects
(S1~10) are those incubated within each research group, hence focusing on a limited range of
discipline. Once they reach a sufficient degree of maturity, they become “flagship
cooperative” projects (F1~3), that will be given a special support by the institution. The
“comprehensive” (G1~3) belong to the Global Centre of excellence (Global COE) and inter-
university programs, and the “interdisciplinary” (Ul~6) are those crossing over the
WRI/RASC dichotomy; thus the two dimensions of collaboration, between cooperating
institutions and between complementary disciplines, are explored. In the following I will
comment more specifically on some of the projects presented in the report:

Generally speaking, RISH combines a well-established skill in the various aspects or wood
science, or related science. This includes fundamental biology of plant genetics and wood
formation, as shown by a project on lignin biosynthesis (S6) and one aiming at producing
modified nicotine-free tobacco (S8). There is a recognized expertise to generate original
concepts for the fabrication of fibre-based products is illustrated by several examples. The
design of advanced material based on cellulose nanofibrils (F1), an innovative and
competitive field of research at the international level aiming at high-tech applications. It is
eco-friendly both regarding the resource and the fabrication process and opens to fruitful
collaborations with research groups in developed countries. It fully deserves the full support
by RISH. By contrast, the development of an adhesive based on a natural organic acid (S4)
aims at the widespread use of plant resources for low-cost application which is especially
important for developing countries.

RISH is actively involved in the support to developing countries, principally South-East Asia,
through various actions like a flagship collaborative project focused on plantation forests (F1)
or a global COE program extending to other types of man-made forests (G1). Wood and
atmospheric science have here opportunities for interaction, as shown by interdisciplinary
projects aiming at linking tree growth to meteorological data (U2) or monitoring acacia
plantation by remote sensing technique (U6). Considering the importance of the tropical zone
in relation to deforestation and climate change issues, as well as the geostrategic importance
of South-East Asia for Japan, it is essential that such initiatives are encouraged and developed,
in relation with local partners through educational and cooperative programs. Facilities such
as the Equatorial Atmosphere Radar (EAR), based in Indonesia, would not be possible
without the establishment of good connexions in South-East Asia.

Environmental issues are also considered in the Japanese context, leading to more
interdisciplinary collaboration between both components of the institute: observation of gas
exchange between forest and atmosphere (Ul), development of microwave-techniques for
bioenergy production (U3), paleoclimatology based on tree-ring analysis correlated with solar
activity (U5). Monitoring of termite attacks (S5) has a potential to create interactions through
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the interpretation of microsatellite observations. The “Wooden eco-house” (S10) allowing all
sort of research on eco-friendly construction design, including radio-science, could be
considered as a research facility like the Wood composite hall, to be used potentially for inter-
university collaborative programs. The use of carbonized lignin as a space material (U4) is
another interesting type of cross-institute interactions, where space science seems to have
benefited from the neighbourhood of wood scientists.

As expected from the position of Kyoto regarding Japanese culture, RISH contributes very
actively to the conservation of wooden cultural heritage. The combined expertise in wood
anatomy, preservation against degradation and structural assessment allowed targeted
interventions on cultural assets like a traditional tea-house in Kyoto city. The Xylarium
facility, where samples taken from repairs of historical buildings (mostly temples) are stored
systematically, represent an exceptional base that has the potential to attract a lot of interest at
the international level. This is illustrated by a project on natural and artificial ageing of hinoki
wood (S7) - where I have been personally involved during my stay in 2009-, that relates to the
research topics of several European COST Actions (IE0601, FP0904). A systematic study of
the anatomy of Chinese wooden species, motivated by their use in historical objects, is
another example of this international dimension associated to Xylarium database concept. The
use of high-energy X-ray beams of Spring-8 synchrotron for non-destructive wood
identification in cultural objects (S9) is another promising approach. In this case, a large scale
international facility, of rather rapid access from RISH, is used regularly. In Europe Soleil
synchrotron is presently establishing a line especially devoted to cultural heritage, showing
that such developments are consistent with modern preoccupations.

Communication and networking

In terms of communication, the annual Bulletin of RISH provides with a one-page report of
the recent research in each laboratory, prizes obtained by members, abstracts of PhD and
master theses, reference of articles in refereed journals. It is a factual and informative
document, very useful to get an image of the activities in each group, although it fails to
highlight the efforts made to produce interdisciplinary interactions between the groups. It is
completed by the International newsletter that presents developments of the strategy for
international collaboration, followed by presentation of events and personal experience of
visiting scientists. Why not allowing open access to this information through, for instance, the
website of the Institute?

The attractiveness of the institute is shown by an increasing number of invited scholars and
other guest researchers, organization of symposia or school, signatures of MOU and
collaborative studies making use of the facilities. The visit of scientists is supported by a
specific budget, which is an appreciable advantage. The production as shown by articles in
refereed Journals is very good in terms of quantity and quality, although not so many seem to
reflect interdisciplinary interactions yet. No information is given to evaluate the amount of
mobility of the scientists is given, like their participations to international conferences,
missions or long-term stay abroad, distinguishing the different regions of the world. We miss
also data showing the involvement of RISH scientists in various teaching programs.

The collaborations established by RISH with Asian partners like China or Indonesia, both at
individual or institutional level, are of strategic importance and need to be maintained and
reinforced. An extension of this network both toward America and toward Europe, should be
considered seriously for the future. Although RISH scientists have individually many contacts
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all over the world, and certainly collaborate in a number of projects, more institutional
exchange would be beneficial. Active role in a COST Action, for instance, gives opportunities
to participate to rising networking activities within Europe. If an agreement between COST
system and Japan (similar to that existing with New-Zealand or Australia), was implemented
in near future, the mobility between both regions would be considerably facilitated.

My appreciation of WRI was that of an exceptional place for research, thanks to high
qualification of the staff, excellent organisation, sufficient means and good spirit. Discussions
were always stimulating and leading to awareness of research needs for the future. When I
learned about the fusion, justified —to my understanding— by critical size requirements rather
than by clear scientific arguments, I was very sceptic and full of doubts. Although dynamic
scientists have always the capacity to respond nicely to any boundary conditions, yet one
wonders whether the amount of energy dissipated to comply with bureaucratic pressure is not
a high price, compared to what their dynamism would have produced in a configuration with
more freedom. However, from my recent stay in RISH and by reading through reports, I have
the feeling that not only the excellent ambiance and scientific level have been maintained in
RISH, but also the new context has brought real openings and opportunities, making this body
of Kyoto University a model of inter-disciplinary interaction combined with high level and
creative research.

Joseph GRIL
Directeur de Recherche au CNRS

Head of “Mechanics of tree and wood” team,
Laboratory of Mechanics and Civil Engineering
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Research Projects:

F: Flagship Cooperative Research Projects

G: Comprehensive Research (Global COE programs, Inter-University Collaborative programs)
S: Mission Oriented Research Projects

U: Interdisciplinary Research

Those in which I have primary responsibility (double-checked).

F3: Collaborative Research of Advanced Microwave Processing for Biomass Refinery and
Creation of New Materials

Although I am not familiar with the processes involved, I rate this project very highly because
1) it combines the knowledge from two major research areas in RISH, 2) it has practical
application in alignment with the goals of RISH and 3) it could potentially make major
contributions to sustainability. This project appears to be relatively new, with work starting in
2009. It is appreciated that it will take some time to reach the application stage but it would be
interesting to know approximately when that might be. Another strong point is that industrial
involvement could be expected at an early stage.
I strongly endorse this project and recommend strong support.

G3: Inter-University Upper Atmosphere Global Observation NETwork (IUGONET)
This is an ambitious project of great potential value to individual researchers in the field, and
to enhance national and international collaboration. My only concern is that creating a long-
term database requires a major continuing budgetary commitment with significant
consequences if it is terminated. My impression is that this is viewed as a six-year pilot
project and that any decision about its possible continuation would be made at that time. That
is a valid approach, but the team will have to be both active and aggressive to ensure that the
desired value is achieved during that time.
I endorse this project, but recommend that the goals of the six-year effort be made clear
at the outset so that its subsequent success can be clearly evaluated.

S1: Theory and simulations of whistler-mode chorus emissions in the magnetosphere
This project encompasses outstanding research that has puzzled space scientists ever since the
magnetospheric radiation belts were discovered. It clearly makes use of the High Performance
Computing capacity available (I suppose A-KDK) and the knowledge of the researchers. It
will be good to explore the connection of this high quality research to other areas in RISH.
The report suggests that the future application to the humanosphere will be the extension of
the humanosphere to the moon and planets which will ultimately happen, but already exists on
the International Station.
I strongly support this project.

S2: Trajectory Design for Interplanetary Missions and Formation Flight of Spacecraft
This project also makes use of High Performance Computing applied in a novel way for two
applications: 1) asteroid and space debris inspection and 2) formation flying for spacecraft in
Earth orbit. The former activity has enormous implications for humanity in terms of an
asteroid collision with the Earth. The latter has many applications including atmospheric
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observations from Low Earth Orbit. The researchers have clearly had breakthrough results
that encourage further development of this work. However, it is important that this work be
connected to that being undertaken elsewhere, in some cases on a large scale. The global
asteroid observation program is potentially very large and needs to be taken on an
international scale, in my opinion. For LEO missions where formation flying is advantageous
there need to be connections between this group and those undertaking such missions, in
Japan or elsewhere. Only in this way will the value of this high quality work be realized.

I endorse this project but recommend that the researchers move towards making such
connections with the appropriate groups.

U1: Exploring trace gas exchange flux between the atmosphere and forest-sphere using a
high-sensitive laser spectroscopy technique
The project reports on the remarkable achievement of the in-situ detection of methane in a
forest and in the determination of methane fluxes from soil. Besides the fundamental value of
these measurements, this project provides an essential link between two core elements of
RISH, 1) the atmosphere and 2) the forests. RISH investigators have a high international
reputation for their understanding and knowledge of atmospheric dynamics. The U1 project
extends this to atmospheric composition and chemistry, an area which should be strengthened
in order to provide even stronger coupling between the forests (and Earth’s surface) and the
atmosphere.
I strongly endorse this project and recommend the strengthening of capability in this
area.

U3: Development of microwave irradiation equipments and process for bioethanol
production
This project has a strong relationship with Flagship project F3, as has been noted. It also
explains NEDO, which is helpful, but also makes clear how close this research is to
realization in the industrial domain. This interdisciplinary project highly supports the
fundamental goals of RISH in terms of sustainability, and the forest sphere, as well as a
primary technology, microwave irradiation. This work should lead to one of the first
applications with impact on the humanosphere.
I strongly endorse this project.

U4: Development of Materials by Combining Carbonized Lignin and Si Resistant against

Erosion by atomic oxygen
In my opinion this is a very interesting exploratory study on the development of space
materials resistant to atomic oxygen erosion. While atomic oxygen erosion is a serious
problem in principle, I think that is only for unusually low altitude orbits, such as for the
International Space Station and the space shuttle, currently being retired. Earth observation
satellites at altitudes of 600 km and higher do not have this problem, so far as [ am aware. For
that reason I think that after this encouraging success that more specific mission problems
need to be identified.

I endorse this project but recommend that application areas be identified at an early stage.
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Those in which I have secondary responsibility (single-checked)

F2: Integrated Studies of Sustainable Management and Utilization of Tropical Plantation
Forests
True to its title, this Flagship project is highly integrative, combining a large proportion of the
fundamental aspects of RISH. The details are not described, but the illustration is very
compelling in uniting everything from atmospheric remote sensing to forestation, forest
management, utilization, absorption of nutrients and the human habitat. Many of these aspects
appear in the more specialized projects but it is in such integrated studies that that goals of
RISH will be achieved.
I recommend very strong support.

G2: Sustainability/Survivability Science for a Resilient Society Adaptable to Extreme
Weather Conditions
Extreme weather conditions appear to becoming part of our normal weather, as today
(January 13, 2011) the news is carrying stories of exceptional flooding in Australia and
Brazil. As such, this element is an essential part of RISH, and the approach described in
integrating research with education is an admirable one. The formation of an “educational
unit” is impressive.
I recommend strong support.

S3: Studies of atmospheric turbulence with radar imaging
The highly advanced state of development of radar techniques within RISH has made it a
world-renowned center for such research. The implementation of the Frequency-domain
Interferometric Imaging is an excellent example of the advanced in technique that have been
made. This has allowed unprecedented studies of turbulence, as are reported here.
I recommend very strong support.

U2: Observations on meteorological parameters and their relation to growth characteristic
of industrial plantation forest in the tropical area
This interesting study is another example of forest-atmosphere interaction that is at the core of
RISH research. Preliminary results have been obtained but it is stated that a “long-term”
record is required. For planning purposes it is highly desirable to determine just how long this
is.
I recommend support but recommend that the duration be assessed.

U6: Monitoring of tropical Acacia plantations through satellite remote sensing
This study relates SAR backscattered intensity to the Normalized Difference Vegetation Index
for an Acacia plantation. My impression is that these measurements were made from aircraft
but that is not made clear and the title says “satellite remote sensing”. Understanding remote
sensing data from forests is complex; I’'m aware that lidar offers some advantages.
I support this project.
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LEMBAGA ILMU PENGETAHUAN INDONESIA
(Indonesian Institute of Sciences)

International Center for Interdisciplinary and Advanced Research (ICIAR)

SASANA WIDYA SARWONO
J1. Jenderal Gatot Subroto 10, Jakarta Selatan 12710
Telp. +62-21-5255179 (direct), +62-21-5225711 (ext. 171)
Fax: +62-21-52907313
URL: http://www.iciarlipi.org
Email: info@iciarlipi.org

P.O. Box : 1250 / Jakarta 10012 Cable :LIPI
4324 / Jakarta 12190 Telex 162554 I1A
Number : 5037/J11/UM/XI11/2010 Jakarta, December 27, 2010
Ref : International external review
Attachment : -- Professor Toshitaka Tsuda
Director

Research Institute for Sustainable Humanosphere
Kyoto University

Gokasho, Uji, Kyoto 611-0011

JAPAN

Dear Professor Tsuda,

I have all the most privilege to be your international external reviewer of the RISH of the Kyoto University in
2010, as I consider this is a unique opportunity amongst all of my longstanding scientific and professional
encounters with your University. It began in the early 1990s as a geodynamist — mineralogist in working jointly
with Kyoto University on a wide range of topics from metamorphic petrology, regional tectonics, up to mineral
processing; which had then been revived in the early 2000s on UNESCO’s International Hydrology Programme
and on the Active Geosphere issues, until then in recent times when we restrengthen the ties between the Kyoto
University and LIPI and took place under the umbrella of Global Center of Excellence program during the last
two years. My wide range of interests, which have helped me in driving and directing the ICIAR-LIPI and
develop the common interest with the RISH-KU, have been valuable in trying to sense a number of unavoidably
unfamiliar research topics outlined in your materials given to me.

I must admit that I have found myself stimulated when meeting with yourself and the RISH-KU’s management
as well as the overall GCOE-KU’s strategic program in the last quarter of 2009, by considering that much of our
program have many in common and that ICIAR-LIPI shares some ground to offer with you in the future. The
fruitful discussion with you last month and your reading materials have really provided me with a firmer base to
formulate the following evaluation according to the issues you have indicated to me. To some degree, my
review will address the philosophical aspect of your RISH-KU’s vision and missions which may hopefully be of
any value to reinforce your outstanding achievements as well as your comprehensive and cohesive programmes
and projects. My review on this particular aspect encircles around the three key words: sustainable, human, and
sphere, as these are the major pillars of RISH-KU.

Page 1 of §
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Vision — Objectives

The invention of humanospheric science as being your core contribution to sustainable development and
welfare of mankind has been quite a brilliant breakthrough in times when the world is overwhelmed with
increasing vulnerabilities and risks as a result of global warming, resource depletion, environmental degradation
and demographic explosion. I should like to refer at the earliest instance to the following famous quote of
Mahatma Gandhi which eventually gives a proper backdrop and provide the root cause of the continued
deterioration of the global environment, current global hazards, vulnerabilities, risks and crisis:

Earth provides enough to satisfy every man’s need, but not every man’s greed
Mahatma Gandhi (1869 — 1948)

It is the unsustainable pattern of consumption and production, particularly in industrialized countries, which is a
matter of grave concern, that aggravates poverty and imbalances (United Nations, 1992), hence created all the
odds in our humanosphere. Where consumerism is the cultural norm, the odds of consuming more go up when
wealthier, even among ecologically conscious individuals. The use of the term sustainable by those wealthy
societies should not be trapped in the perceived survivability that depends on perpetual growth and (unlimited)
sustainable consumption and production. Instead how such a believe on sustainability could reorient cultures
away from consumerism which will demand the weakening of this dominant paradigm, and instead
strengthening an alternative sustainability paradigm where people find meaning and contentment not through
their consumption patterns, but in living simply, restoratively, and justly (Assadourian, 2010).

Afterall, my preceding observation and remarks on the philosophy and objectives basically underlines the
importance understanding the Auman nature as an important driving force behind all the dynamics and changes
in all of the spheres concerned. The question like: “what blocks the human tendency to fair and just
sustainability, their cognition and denial?”” may be floored. Although these might be beyond the scope of RISH-
KU, incorporating the human dimensions may shed lights on forecasting how the likely future of our
humanosphere, as well as what academic and technological solutions are to be provided and how these will be
impacted to the human and mankind.

Recommendation:

1) Balanced and proper understanding on human nature, their desire, cognition and mental block that drive
all changes in our humanosphere and overule the ability of the planet’s ecosystems to sustain future
generations which can no longer be taken for granted.

Research Activities

By reading the materials provided, it will immediately be apparent several vivid features on the research
activities by RISH-KU:

1) the research program and projects have manifested quite a comprehensive, advanced, detailed but wide
ranging, multithematic and intricate research topics under well categorized program nomenclatures such

Page 2 of §
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as Flagship Cooperative Research Projects, Comprehensive Research, Studies of Several Fields,
Interdisciplinary Research, as well as the Inter-University Collaborative Research Programs,

there is a positive trend of increasing number of research fellows but fluctuative research projects and
international collaborative research, scientific seminars and symposium have been growing,

the number of scientific publications have also been proliferous.

Despite these encouraging achievements and by referring to RISH-KU’s strategic intention too, that is to
become a “melting pot” of advanced studies from various scientific fields, some areas need further attention:

1)

2)

3)

the need to produce “new alloys” as a result of successful forging of the former RISH-KU’s constituents,
i.e. WRI and RASC, should be taken care as a special attention and be strengthened in the future. The
productive RISH-KU’s publications can be comprehended in the future to complement the existing
“partitioning” (if I may say so) reflected by existing publications.

the number of the new genre of activities and scientific output should not necessarily be outnumbered
the already existing productivity. Smooth transdisciplinary integration and fusion of the supporting and
participating scientific disciplines can be taken, by properly incorporating the human and social
dimensions into the design and execution of relevant research program and projects. The Flagship
Cooperatve Research Projects, the Global COE and the international collaborative programmes may
likely be the options to initially implement and reinforce this new direction and tradition.

opportunities should also be explored when designing and executing the research program which may
adopt the reorientation of cultures away from consumerism which, in turn, will demand the weakening
of this dominant paradigm. The Global COE Program “In Search of Sustainable Humanosphere in Asia
and Africa” may serve this strategic purpose. Some questions like “what is the level of the so-called
sustainable production of tropical man-made forest ?”” and “from which perspective this sustainable
production is viewed ?” are just some examples of fundamental questions in our efforts of avoiding
being trapped in the conventional continuous growth and consumption paradigm.

Recommendation:

1.

More attention be given to cross-, inter- and trans-disciplinary research, giving the adequate attention to
human dimensions and synthetic accounts (as the “new alloys”) in the research programmes. This is to
reflect the new and wider pathways toward the new sustainable paradigm that reduces consumerism and
imbalanced mindset which relies the survivability merely on perpetual growth.

International Cooperation

The longstanding and outstanding academic and scientific traditions, the productivity, well coordinated and
interwoven research programmes, the excellent research facilities and laboratories, and the vast international
networks of the Kyoto University have undoubtedly been some of the key successful factors when managing the
on-going and future international collaboration. Emphasis on the tropical research collaboration, particularly
with Indonesia and the Southeast Asian countries are readily apparent from the reading materials. This seems to
have been the logical consequence of the preceding cooperation already laid down by the founding institutions
of the RISH-KU, i.e. the WRI and the RASC.

Page 3 of §
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The steady number of MoUs and international conferences/symposia organised since 2004, however, seem to be
inconsistent with the number of invited/visiting scholars who stayed longer than 2 weeks at RISH-KU. No
explanation can be found, except that this tendency may be interpreted as either be attributed to decreasing
funding support from the government or the average staying duration of every visiting scholars increases since
2006. It is not clear whether the contemporaneous increasing number of collaborative studies using reseach
facilities and equipments since 2006 can explains this inconsistency. In any case, a glanced look at the list of
publication in RISH-KU (2007 — 2009) has demonstrated that share of joint publications with the non Japanese
scholars may not exceed 5 %. It would be wise, from the international collaboration point of view, this tendency
should be improved in the future, say, up to 10 or 15 %. This will eventually leverage the RISH-KU’s platform
in the international fora. A special note on the mobility of the research fellows is that we should encourage the
exchange not only between the partnering institutions and the RISH-KU, but also exchange and circular
mobility among the consortia-type partnering institutions when the MoUs involve more than 2 parties.

Two main relevant matters are to be considered in the future, given the fact that a strong and firm base of the
accumulated knowledge and experiences have been obtained from the past international collaborations:

1) Expansion to other tropical regions in the world, particularly in regions with comparable tropical
maritime climate like in the Indonesian region. The Carribean and the surrounding regions in Central
America and the northern coastal parts of the South America may be just examples of such an
incremental expansion of the wisdom obtained from the previous best, or even, worst practices.
Cooperation with tropical but continental African region may also be interesting from scientific and
other consideration, as it has been adopted in the Global COE Program.

2) Strategic and selective extraction of the disciplinary and interdisciplinary knowledge derived from the
exhaustive list of publications for policy relevant action purposes.

The ICTAR-LIPI will naturally welcome to further such a strategic intiative in the future. The “melting pot” and
“new alloys” issues can also be addressed within this framework.

Recommendations:

1) Improvement of the share of joint publications, coupled with the increasing mobility of the research
fellows not only to and from RISH-KU, but also a more circular mobility among the research fellows
from the consortium of more than 2 participating institutions.

2) Lateral expansion of the obtained knowledge and wisdom the past international collaborations to regions
of comparable biogeophysical setting and socio-cultural set up like Indonesia and the Southeast Asia.
This can be combined with the “downstream” synthesis of the outstanding and appropriate scientific
publications for policy relevant action purposes.

Overall and Concluding Comments

RISH-KU has shown its character and productive achievement as a result of the timely and brilliant merging of
the two founding research institutions. This is reflected in its vision and philosophical statements, its research
program and activities and the output, and its international collaboration. The physical and life sciences base
have been chosen to maintain the preceding and recent achievements in addressing the future challenges. Three
key words, however, need to be restrengthened in order to realign with the fundamental understanding on
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sustainability and survivability. These three key words are sustainable, human, and sphere, which interaction
among the three should always be promoted without letting us be trapped in the danger of promoting
anthropocentrism.

The research activities and their output have been quite advanced and comprehensive. However, one can not
avoid the impression that detecting, identifying and remediating the “spheres” are quite visible in most, if not
all, of the research program. Scientific and technological solutions have also been offered. In coping with the
future trend of the ever increasing demand, partly may be driven by the dominating culture of consumerism and
“sustainable production”, understanding more the “human” nature and their fundamental tendencies need to be
properly addressed and translated in the research design and implementation. Crosscutting synthesis and
common threading between the programmes will be valuable in order to meet the strategic intention of RISH-
KU to become a “melting pot” of a diverse and advanced scientific disciplines. International collaboration may
serve as the strategic vehicle to fulfil this mission.

I hope you will find my review beneficial and wish you a prosperous and healthy year of 2011!

Kindest regards,

Prof. Dr. Jan Sopaheluwakan

Deputy Chairman for Scientific Services

cum Chairman ICIAR

Indonesian Institute of Sciences (LIPI)

J1. Gatot Subroto 10

Jakarta 12710, Indonesia

Tel. +62-21-5255179 (secr.), +62-21-52920159 (direct)

Fax. +62-21-52907313

Email: jan.sopaheluwakan @lipi.go.id, jan @sopaheluwakan.com

cc.
e Chairman of LIPI
® Vice Chairman of LIPI
e Principal Secretary of LIPI
¢ All Deputy Chairman of LIPI
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*Development of Low Environmental Load, Resource Sustainable
Wooden Dwelling House by Utilizing Natural Materials

*Development of Various Engineered Timber Joints which Enable to
Realize Large Scale Timber Constructions Suitable for Living
Humanosphere

*Contribution of wood-deteriorating/degrading agents to the global
ecosystem

*Sustainable home protection concept.

*Structural Study of Natural Polysaccharides.

*Computational Chemistry in Polysaccharides.

*Microwave Power Transmission

*Computer simulations in space plasmas and their application to
sustainable humanosphere

*Electromagnetic environment in the Earth's magnetosphere

eLife Cycle Analysis and Material Flow Analysis of Wood-based
Materials in the Humanosphere

*Development of Ligno-cellulosic Materials for Establishing the
Resource- Sustainable Society

*Solar Power Satellite

*Exploration of the space electromagnetic environment
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sIntroduction/Atmospheric Remote Sensing

*The atmosphere viewed from the satellites

*Climate and Weather of the Sun-Earth System

*Atmospheric Remote Sensing

*Electromagnetic waves and Earth's environment

*Changes of the atmospheric air quality

*Tree biotechnology in the post-genome era |

*Tree biotechnology in the post-genome era Il

*Role of terrestrial vegetation on the prevention of the global
warming

*Plant secondary metabolite supporting quality of human life
*Wood Collections and related sciences |

*Wood Collections and related sciences Il

* Introduction to wood-degrading mushrooms

* Conversion of biomass resources to useful chemicals
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Fig.1. Acacia plantation forests in Indonesia Fig.3. Field survey: collecting leaves
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Fig. 2. Statistical analysis between the forest NDVT on the horizontal axis and SAR backscattering
intensity for 2 polarizations (HH and HV) on the vertical axis.
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(3 series)

(A) microwave pre-processing system for mass-production of bio ethanol from wood biomass (Budget from NEDO)
(B) SEM of TiO2 (a) as-received; (b) sintered in air at 1000°C; (¢) MW plasma in vacuum; (d) after re-annealing in
air at 1000°C.
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Feeding Ecology of an Invasive Dry-wood Termite, Incisitermes
minor(Hagen) and Development of a Novel Control Strategy in
Harmony with Environment

O®The conventional termite controlling
strategies were not applicable to this termite.

O®The novel laboratory test methods were
established.

®Approximately 80 % accuracy was obtained
when using non-destructive monitoring devices
with the proper sensitivity.

23%

L
Attacked hmldmo

terial
®The novel gel-bait was prepared for the nieriar

termite, and the higher feasibility was

confirmed. w5

ERoofing part W External part Olnterior part
EPart under floor EFloor part @ Furniture

10%

®In-timber galleries were analyzed with 3-
dimensional images by the state-of-art X-ray
CT Scanning Machine

| | .
®The microsatellite analysis was applied to device

know the relatedness of colonies obtained from
many infested areas in Japan and from an [

infested house. - , i
A laboratory test I = An X-ray
method ! CT image
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RESEARCH INSTITUTE FOR SUSTAINABLE HUMANOSPHERE

The Research Institute for Sustainable Humanosphere
(RISH) was established at Kyoto University in 2004 by uni-
fying two organizations, the Wood Research Institute (WRI)
and the Radio Science Center for Space and Atmosphere
(RASC). The WRI was founded in 1944 for research on
wood physics, wood chemistry, and wood biology. It was
re-organized in 1991 in order to expand its objectives to cover
global environmental protection research, harmonized utiliza-
tion of wood resources and establishment of a sustainable so-
ciety through a full use of bio-materials. The WRI had already
conducted both domestic and international collaborative re-
search toward these objectives. The RASC, on the other hand,
was founded in 1961 as the Ionospheric Research Laboratory
(IRL) in the Faculty of Engineering and was re-organized as
the Radio Atmospheric Science Center in 1981, as an in-
ter-university cooperative research center for the study of the
middle & upper atmosphere and magnetosphere in addition to
the ionosphere via radio technology and sciences such as the
observation of Earth's environment with the Middle and Up-
per atmosphere radar (MU radar), satellite observations of
plasma waves, and computer simulations of radio sciences
with the Kyoto-daigaku Denpa-kagaku Keisanki-jikken com-
puter (KDK). It was further re-formed to the new RASC (Ra-
dio Science Center for Space and Atmosphere) and expanded
its research to applied radio science and technology such as
microwave power transmission research for the space solar

power station (SPS), and Equatorial Atmosphere Radar (EAR).

Kyoto University decided to merge the WRI and RASC insti-
tutes to form a new Institute, RISH, in 2003. RISH made its
first footstep toward its objectives on April 1, 2004.

The objective of the RISH is to promote academic activities
and education in the field of a new humanospheric science
through domestic and international collaborative research
programs and thereby contribute to both academic and public
societies. Humanospheric science is defined as an interdisci-
plinary science to conduct research concerning a humano-
sphere, which is composed of four vertical regions of planet
Earth for human activities. These vertically connected regions
are (1) ground human-habitat, (2) forest (arbor-sphere), (3)
atmosphere and (4) space. It aims at providing academic
and technological solutions to critical issues threatening the
viability of Homo sapiens and human civilization such as en-
ergy, population, global warming, and resource shortage
problems. We will not only deepen scientific research on
these four vertical regions separately but also pursue research
on interactions between the four regions. In these studies, we
will always give thought to human welfare and therefore will
not only provide academic knowledge and intellectual infor-
mation to understand our humanosphere, but also develop
new technologies as a possible remedy for the critical issues
that human beings will be facing throughout this century.

The RISH was established as an inter-university coopera-
tive research institute, whose activities include international
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collaborative research programs as well, and it consists of the
following three research cores: the Core Research Divisions,
which focus on fundamental research on the humanosphere,
the Department of Collaborative Research Programs, which
promotes domestic and international collaborative research,
and the Center for Exploratory Research on the Humano-
sphere, which explores creative and innovative fields of re-
search by amalgamating different research disciplines and
expertise. By integrating the individual research results ob-
tained in all the Core Research Divisions, we pursue our four
missions to solve present and future problems concerning the
humanosphere: (1) Assessment and Remediation for Hu-
manosphere, (2) Science and Technology towards Solar En-
ergy Society through Bio-mass and Solar Power Satellite Re-
search, (3) Space Environment and its Utilization and (4) De-
velopment of Technology and Materials for Cyclical Utiliza-
tion of Bio-based Resources.

The RISH will contribute to higher education by joining the
graduate schools of engineering, agriculture, informatics, and
science as cooperative members. Thereby we foster research
with broader views and experiences, which we believe the
world and domestic societies will need during this century.

ORGANIZATION

The executive board of the RISH consists of the director,
the professors of the RISH, and some other professors of
Kyoto University, and has the highest authority to elect the
director every two years. The faculty meeting held by the
professors of the RISH discusses important issues and delib-
erates the issues commissioned by the executive board. The
advisory board is composed of the director, the professors and
associate professors of the RISH, and other professors and
researchers from Kyoto University, other related universities
and national research institutes. The advisory board consults
on research planning in operating the RISH.

RESEARCH DIVISIONS IN CORE RESEARCH
DIVISION

Currently, the RISH has three Research Divisions in the
Core Research Section: Division of Diagnostics and Control
of Humanosphere, Division of Strategic Research of Hu-
manosphere, and Division of Creative Research and Devel-
opment of Humanosphere. The RISH has four visiting pro-
fessor positions for three international scientists and for one
domestic scientist. In addition, the RISH has COE positions to
invite both senior and junior scholars from overseas. The
academic staff members of the RISH are in charge of the
education of the graduate students of the Graduate Schools of
Engineering, Agriculture, Informatics, and Science. Students
enrolled in the graduate schools may work toward degrees at
the RISH.



fHR 6 | s

= DIVISION OF DIAGNOSTICS AND CONTROL OF

HUMANOSPHERE

This division consists of seven research sections: The labo-
ratory of Biomass Morphogenesis and Information, Labora-
tory of Biomass Conversion, Laboratory of Metabolic Science
of Forest Plants and Microorganisms, Laboratory of Plant
Gene Expression, Laboratory of Atmospheric Sensing and
Diagnosis, Laboratory of Atmospheric Environmental Infor-
mation Analysis, and Laboratory of Radar Atmospheric Sci-
ence. The division pursues research on the analytical and
mechanistic interpretations of and control of a wide variety of
phenomena occurring in our humanosphere through the elu-
cidation and integral understanding of the mechanisms of
wood formation as well as measurement and diagnostic anal-
ysis of the atmospheric environment with the aid of radio sci-
ence and technology.

* Laboratory of Biomass Morphogenesis and Information

Professor

SUGIYAMA, Junji, D. Agr. (Univ. of Tokyo),

1. Hierarchical structure and function of cell wall, 2. Bio-
genesis and biodegradation of structural polysaccharide, 3.
Xylarium database and wood anatomy,

Associate Professor

IMAI, Tomoya, D. Agr. (Kyoto Univ.),

1. Mechanisms of cellulose biosynthesis, 2. Electron micros-
copy for transmembrane proteins, 3. Xylarium database and
wood anatomy

Assistant Professor

BABA, Kei'ichi, D. Agr. (Kyoto Univ.),

1. Molecular mechanisms for attitude control against gravity
in woody plants, 2. Wood formation and xylem differentiation,
3. Xylarium database and wood anatomy,

Kvien I, Sugiyama J, Votrubec M, Oksman K, Characteriza-
tion of starch based nanocomposites, J Mater Sci, 42,
8163-8171, (2007)

Nakashima Keisuke, Sugiyama Junji and Sato Nori A spec-
troscopic assessment of cellulose and the molecular mecha-
nisms of cellulose biosynthesis in the ascidian Ciona intensit-
inalis Marine Genomics 1, 9-14 (2008)

Horikawa Y, Sugiyama J, Accessibility and size of Valonia
cellulose microfibril studied by combined deutera-
tion/rehydrogenation and FTIR technique, Cellulose, 15,
419-424, (2008)

The biological mechanisms of how nature constructs and/or
controls the structural complexity of woody biomass are in-
vestigated. Fundamental theories of such biomechanisms will
be developed in order to improve biomaterial utilization and
environmental assessment and remediation systems.

= Laboratory of Biomass Conversion

Professor

WATANABE, Takashi, D. Agr. (Kyoto Univ.),

1. Analysis of molecular systems for the control of extracellu-
lar free radical reactions by selective white rot fungi. 2. Con-
version of wood biomass into fuel ethanol and other useful
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chemicals using biological functions of white rot fungi and
radical reactions, 3. Degradation of polymers by white rot
fungi and their biomimetic radical reactions,

Associate Professor

HONDA, Yoichi, D. Agr. (Kyoto Univ.),

1. Molecular breeding of bio-catalysts for biomass conversion,
2. Application of the recombinant gene expression systems in
mushrooms, 3. Molecular biological analysis of lignin de-
grading enzymes,

Assistant Professor

WATANABE, Takahito, D. Agr. (Kyushu Univ.),

1. Lipid synthesis and peroxidation by selective lig-
nin-degrading fungi, 2. Expression and regulation of various
lignin-degradative genes, 3. Molecular breeding of basidio-
mycetes for the degradation of environmental pollutants,

H. Kamitsuji, T. Watanabe, Y. Honda and M. Kuwahara: Di-
rect oxidation of polymeric substrates by multifunctional
manganese peroxidase isozyme from Pleurotus ostreatus
without redox mediators, Biochem. J., 386, 387-393 (2005).

T. Tsukihara, Y. Honda, R. Sakai, Takahito Watanabe, and
Takashi ~ Watanabe:  Mechanism  for  oxidation of
high-molecular-weight substrates by a fungal versatile per-
oxidase, MnP2. Appl. Environ. Microbiol., 74, 2873-2881
(2008).

Y. Ohashi, Y. Kan, Takahito Watanabe, Y. Honda, and Takashi
Watanabe: Redox silencing of the Fenton reaction system by
an alkylitaconic acid, ceriporic acid B produced by a selective
lignin-degrading fungus, Ceriporiopsis subvermispora. Org.
Biomol. Chem., 5, 840-847 (2007).

Biological functions of lignin-degrading fungi, including con-
trol of free radical reactions by secondary metabolites and
gene expression of key enzymes for lignolysis, are studied in
the light of recent advances in gene technology, biochemistry
and organic chemistry. Gene-engineered lignin-degrading
fungi and biomimetic reactions are applied to bioremediation
and conversion of wood biomass into ethanol and other useful
chemicals to establish sustainable humanosphere.

* Laboratory of Metabolic Science of Forest Plants and
Microorganisms

Professor

UMEZAWA, Toshiaki, D. Agr. (Kyoto Univ.),

1. Organic chemistry and molecular biology of phenylpro-
panoid biosynthesis, 2. Comprehensive mechanisms for wood
and heartwood formation, 3. Molecular breeding of plants
which are suitable for biorefinery systems, 4. Metabolic pro-
filing and network analysis of tree secondary metabolism,

Assistant Professor

HATTORI, Takefumi, D. Agr. (Kyoto Univ.),

1. Carbon metabolism in ectomycorrhizal fungi and
wood-rotting fungi, 2. Localization of the enzymes involved in
organic acids metabolism in wood-rotting fungi and ectomy-
corrhizal fungi, 3. Transportation mechanisms for oxalate in
wood-rotting fungi and ectomycorrhizal fungi,



S. Suzuki, M. Yamamura, T. Hattori, T. Nakatsubo and T.
Umezawa: The subunit composition of hinokirsinol synthase
controls geometrical selectivity in norlignan formation, Proc.
Natl. Acad. Sci. US4, 104, 21008-21013 (2007)

T. Nakatsubo, M. Mizutani, S. Suzuki, T. Hattori and T.
Umezawa: Characterization of Arabidopsis thaliana Pinores-
inol Reductase, a new type of enzyme involved in lignan bio-
synthesis, J. Biol. Chem., 283, 15550-15557 (2008)

T. Watanabe, N. Shitan, T. Umezawa, K. Yazaki, M. Shimada
and T. Hattori: Involvement of FpTRP26, a thiore-
doxin-related protein, in oxalic acid-resistance of the
brown-rot fungus Fomitopsis palustris, FEBS Lett., 581,
1788-1792 (2007)

We are involved in analyzing metabolic functions of forest
plants and microorganisms from a wide variety of aspects, in-
cluding organic chemistry, biochemistry, molecular biology,
and systems biology. This analysis forms the basis for con-
ducting basic investigations contributing to the cultivation and
protection of forest resources.

* Laboratory of Plant Gene Expression

Professor

YAZAKI, Kazufumi, D. Pharm. Sci. (Kyoto Univ.),

1. Gene expression of plant ABC proteins and their functions,
2. Regulation of plant secondary metabolism and metabolic
engineering, 3. Phytoremediation by molecular breeding,

Associate Professor

HAYASHI, Takahisa, D. Agr. (Tohoku Univ.),

1. Functional analysis of cell wall polysaccharides in plants,
2. The role of cellulase in cellulose biosynthesis, 3. Forest tree
biotechnology for the enhancement of carbon sink,

Senior Lecturer

KURODA, Hiroyuki, D. Agr. (Kyoto Univ.),

1. Characterization of the specific genes and translates from
woody plants, 2. Stress response of the genes involved in the
secondary metabolism, 3. Assessment of the forest health by
the tree genes,

Program-Specific Assistant Professor (METI)

SHITAN, Nobukazu, D. Agr. (Kyoto Univ.)

1. High production of plant valuable substances by transport
engineering, 2. Modification of plant function by useful gene
and the application development,

K. Sasaki, K. Mito, K. Ohara, H.Yamamoto, K. Yazaki, Clon-
ing and characterization of naringenin 8-prenyltransferase, a
flavonoid-specific prenyltransferase of Sophora flavescens.
Plant Physiol., 146 (3), 1075-1084 (2008).

T. Hayashi, K. Yoshida, Y. W. Park, T. Konishi and K. Baba:
Cellulose metabolism in plants, Inter. Rev. Cytol., 247, 1-34
(2005)

A. Kodan, H. Kuroda and F. Sakai: A stilbene synthase from
Japanese red pine (Pinus densiflora): its implication for phy-
toalexin accumulation and down-regulation of flavonoid bio-
synthesis, Proc. Natl. Acad. Sci. USA 99 (5), 3335-3339
(2002)

We are studying on the characterization of useful genes iso-
lated from plants in forest-sphere, which are involved in the
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biosyntheses of various metabolites and their transport. Mo-
lecular breeding using characteristic genes for metabolic and
transport engineering to establish novel plants, which are ad-
vantageous for human life and environment, is also our re-
search targets.

* Laboratory of Atmospheric Sensing and Diagnosis

Professor

TSUDA, Toshitaka, D. Eng. (Kyoto Univ.),

1. Development of observation techniques of the Earth's at-
mosphere, 2. Middle atmosphere dynamics, 3. Application of
precise satellite positioning to monitoring the Earth's envi-
ronment (GPS meteorology),

Associate Professor

NAKAMURA, Takuji, D. Eng. (Kyoto Univ.),

1. Radio and optical remote-sensings of Earth's atmosphere, 2.
Development of radar and lidar equipment, 3. Dynamics in
the middle and upper atmosphere,

Tsuda,T., M. V. Ratnam, P. T. May, M. J. Alexander, R. A.
Vincent, A. MacKinnon, Characteristics of gravity waves with
short vertical wavelengths observed with radiosonde and GPS
occultation during DAWEX (Darwin Area Wave Experiment),
J. Geophys. Res, 109, doi:10.1029/2004JD004946 (2004).
Nakamura, T., S. Morita, T. Tsuda, H. Fukunishi, and Y. Ya-
mada, Horizontal structure of wind velocity field around the
mesopause region derived from meteor radar observations, J.
Atmos. solar-Terr. Phys., 64, 947-958 (2002).

Tsuda, T., M. Nishida, C. Rocken and R. H. Ware, A global
morphology of gravity wave activity in the stratosphere re-
vealed by the GPS occultation data (GPS/MET) J. Geophys.
Res. Atmospheres}, 105, 7257-7273, (2000)

Observation and diagnosis of the Earth's environment with
novel measurement techniques developed by applying radio,
optical and acoustic waves, including radars, lidars and RASS
(radio acoustic sounding system). Application of satellite ra-
dio navigation signals for monitoring temperature, humidity
and ionosphere. Observations and numerical modeling of at-
mospheric waves, such as atmospheric gravity waves, tides
and planetary waves, in the middle atmosphere.

* Laboratory of Atmospheric Environmental Information
Analysis

Professor

SHIOTANI, Masato, D. Sc. (Kyoto Univ.),

1. Analysis on the global atmospheric information observed
by satellites, 2. Processes on the troposphere-stratosphere
exchange, 3. Observations on the atmospheric minor con-
stituents in the tropics,

M. Shiotani, J. C. Gille and A. E. Roche: Kelvin waves in the
equatorial lower stratosphere as revealed by cryogenic limb
array etalon spectrometer temperature data, J. Geophys. Res.,
102, 26131- 26140 (1997)

Atmospheric conditions are monitored and diagnosed on the
basis of synthetic analyses on global environmental informa-
tion complementarily obtained from satellite and
ground-based observations.
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 Laboratory of Radar Atmospheric Science

Professor

YAMAMOTO, Mamoru, D. Eng. (Kyoto Univ.),

1. lonospheric irregularity, 2. Atmospheric turbulence layer
with radar interferometry technique, 3. Atmospheric radar
system,

Associate Professor

HASHIGUCH]I, Hiroyuki, D. Eng. (Kyoto Univ.),

1. Development of ship-borne atmospheric radar system, 2.
Observational study of the equatorial atmosphere with at-
mospheric radar network, 3. Observational study on lower
atmospheric dynamics,

Assistant Professor

YAMAMOTO, Masayuki, D. Info. (Kyoto Univ.),

1. Atmospheric dynamics in the equatorial region, 2. Obser-
vational study of tropical atmosphere with atmospheric ra-
dars,

M. Yamamoto, S. Fukao, R. T. Tsunoda, R. Pfaff, and H. Ha-
yakawa, SEEK-2 (Sporadic-E Experiment over Kyusyu 2)
-Project Outline, and Significance-, Ann. Geophys., 23,
2295-2305 (2005)

H. Hashiguchi, S. Fukao, Y. Moritani, T. Wakayama, and S.
Watanabe: A lower troposphere radar: 1.3-GHz active
phased-array type wind profiler with RASS, J. Meteor. Soc.
Japan, 82, 915-931 (2004)

M. K. Yamamoto, M. Fujiwara, T. Horinouchi, H. Hashiguchi,
and S. Fukao: Kelvin-Helmholtz instability around the tropi-
cal tropopause observed with the Equatorial Atmosphere Ra-
dar, Geophys. Res. Lett., 30(9), 1476, doi:10.1029/2002
GL016685 (2003)

Experimental research of the dynamics and electrodynamics,
especially the vertical coupling processes, of the Earth's at-
mosphere from the boundary layer up to an altitude of several
hundred kilometers, through the development of advanced
atmospheric radars from VHF to mm-wave band, such as the
MU radar in Shigaraki, the Equatorial Atmosphere Radar in
Indonesia, the transportable Lower Troposphere Radar (LTR),
and the 35-GHz cloud radar.

= DIVISION OF CREATIVE RESEARCH AND

DEVELOPMENT OF HUMANOSPHERE

This division consists of seven research sections: The labo-
ratory of Active Bio-based Materials, Laboratory of Sustain-
able Materials, Laboratory of Structural Function, Laboratory
of Innovative Humano-habitability, Laboratory of Computer
Simulations for Humanospheric Science, Laboratory of Ap-
plied Radio Engineering for Humanosphere, and Laboratory
of Space Radio Science. The Division pursues research for the
development of new materials and technologies required to
extend our sustainable humanosphere through the measure-
ment and assessment of the space environment, solar power
station/satellite in space, and ideal recycling systems for wood
resources.

* Laboratory of Active Bio-based Materials

Professor

YANO, Hiroyuki, D. Agr. (Kyoto Univ.),

1. Optically transparent composites reinforced with bio-
nanofiber, 2. High strength cellulose nanocomposites,
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3. Utilization of bark tannin from fast growing trees,

Associate Professors

MOROOKA, Toshiro, D. Agr. (Kyoto Univ.),

1. Rheological properties of wood at high temperatures, 2.
Temperature and humidity environment of wooden building,

TANAKA, Fumio, D. Agr. (Kyoto Univ.),

1. Crystal structure analysis of polysaccharides and their de-
rivatives, 2. Computer aided molecular design of functional
polysaccharides, 3. Physical and mechanical characterization
of bio-based polymers,

Program-Specific Assistant Professor (NEDO)
NAKAGAITO Antonio Norio, D. Agr. (Kyoto Univ.)

1. Development of plant derived cellulose fiber-based nano-
composites for semi-structural and structural applications,

F. Tanaka, T. Iwata: Estimation of the elastic modulus of cel-
lulose crystal by molecular mechanics simulation, Cellulose,
13, 509-517 (2006).

H. Yano, et al.: Optically transparent composites reinforced
with networks of bacterial nanofibers, Advanced Materials,
17 (2), 153-155(2005).

T. Morooka, et al.: Criterion for estimating humidity control
capacity of materials in a room, Journal of Wood Science,
53(3), 192-198 (2007).

The innovation of various advanced processing technologies
and functional materials relating to sustainable bioresources
such as wood based on the fundamental studies of their phys-
ical properties and control.

* Laboratory of Sustainable Materials

Professor

KAWALI, Shuichi, D. Agr. (Kyoto Univ.),

1. R&D for plant fiber composites, 2. Life cycle assessment of
wood composite products, 3. Total production and utilization
system of wood based materials,

Assistant Professor

UMEMURA, Kenji, D. Agr. (Kyoto Univ.),

1. Development of natural polymer-based wood adhesives, 2.
Degradation and durability of wood adhesives, 3. Charac-
terization of polymeric materials,

R. Widyorini, J. Xu, Higashihara, T. Watanabe, T. Kawai, S :
Self-bonding characteristics of binderless kenaf core compos-
ites,Wood Sci Technol, 39, 651-662 (2005)

K. Umemura, Y. lijima, S. Kawai : Development of new nat-
ural polymer-based wood adhesives II. Effects of molecular
weight and spread rate on bonding properties of chitosan. J.
Adhesion Society of Japan, 41(6), 216-222 (2005)

J. Xu, R. Sugawara, R Widyorini, G. Han and S. Kawai:
Manufacture and properties of low-density binderless parti-
cleboard from kenaf core, J. Wood Science, 50 (1), 62-67
(2004)

The laboratory aims to establish the sustainable cycle of forest
and forest products by developing the production, utilization
and recycling/disposal system of wood biomass. New wood



based materials harmonized with both the global and regional
environments are being developed by making use of the func-
tions and structure of wood as a cellular solid.

= Laboratory of Structural Function

Professor

KoOMATSU, Kohei, D. Agr. (Kyoto Univ.),

1. Development of low environmental load, reusable and re-
cyclable long life wooden dwelling houses, 2. Strength and
stiffness analysis of glulam semi-rigid portal frame structures,
3. Development of timber bridges by utilizing domestic soft-
wood timbers,

Assistant Professors

TAKINO, Shinjiro, D. Agr. (Kyoto Univ.),

1. Development of low environmental load, reusable and re-
cyclable long life wooden dwelling houses, 2. Strength and
stiffness analysis of wooden hybrid joints structure, 3. Devel-
opment of joint methods for large laminated wood,

MORI, Takuro, D. Eng. (Shinshu Univ.),

1. Development of timber frame structures, 2. Evaluation of
strength properties of timber material, 3. Evaluation of seis-
mic performance of wooden post and beam structure,

K. Komatsu, K. Hosokawa, S. Hattori, H. Matsuoka, K. Ya-
naga and T. Mori: "Development of Ductile and High
-Strength  Semi-Rigid Portal Frame Composed of
Mixed-Species Glulams and H-shaped Steel Gusset Joints",
Proceedings of the World Conference on Timber Engineering
2006, No. Page (CD-ROM only), Portland, Aug. 2006

T. Mori, A. Kitamori, K. Komatsu: "Effect of testing methods
on the mechanical behavior of shear walls composed of
wooden plates", Proceedings of the World Conference on
Timber Engineering 2006, No. Page (CD-ROM only), Port-
land, Aug. 2006

S. Takino , K. Komatsu, Y. Idris, B. Subiyanto and S. Yuwas-
diki : Shear Resistance of Thick Floor Panels Nailed to Wood
Frame Floor Systems, Proceedings of the 6™ International
Wood Science Symposium, 120-125, Bali, Indonesia, 29th to
31th, August, 2005

We are estimating strength properties of wooden structural
materials and innovating engineered timber joints. Evaluating
and analyzing the structural performance of wooden
sub-assemblies, which compose of wooden structures, are al-
so our important role in making wooden structures that sur-
vive strong earthquakes and winds.

* Laboratory of Innovative Humano-habitability

Professor

IMAMURA, Yuji, D. Agr. (Kyoto Univ.),

1. High-performance utilization of wood with innovative
technology, 2. Non-destructive detection of the degradation of
wooden constructions, 3. Characterization of wood charcoal
and development of its new functions,

Associate Professors
TSUNODA, Kunio, D. Agr. (Kyoto Univ.),
1. Environmentally sound termite management based on the
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understanding of their foraging behavior, 2. Development of
wood protection system to reduce the risk to human health
and environmental impact, 3. Application of supercritical flu-
id to the preservative treatment of wood and wood-based
composites,

YOSHIMURA, Tsuyoshi, D. Agr. (Kyoto Univ.),

1. Feeding ecology of wood-attacking insects, 2. Use of wood
deteriorating organisms for environmental technology and
new energy options, 3. Wood deterioration in an extreme en-
vironment,

Senior Lecturer

HATA, Toshimitsu, D. Agr. (Kyoto Univ.),

1. Microstructure of wood-based carbons prepared by novel
heating method, 2. Purification technology for environment
contaminated by preservative treated wood, 3. Development
of carbonized wood for electrochemical device,

S. N. Kartal, N. Katsumata and Y. Imamura: Removal of cop-
per, chromium, and arsenic from CCA-treated wood by mold
and staining fungi, For. Prod. J., 56(9), 33-37 (2006)

K. Tsunoda and R. Yamaoka: Determination of lethal dose of
fipronil for workers of Coptotermes formosanus (Isoptera:
Rhinotermitidae) in contact with treated sandy loam,
Sociobiology, 50, 201-204 (2007)

T. Hata, K. Ishimaru, M. Fujisawa, P. Bronsveld, T. Vystavel,
J. De Hosson, H. Kikuchi, T. Nishizawa and Y. Imamura:
Catalytic Graphitization of Wood-Based Carbons with Alu-
mina by Pulse Current Heating, Fullerenes, Nanotubes, and
Carbon Nanostructures 13: 435-445 (2005)

T. Yoshimura, N. Kagemori, J. Sugiyama, S. Kawai, K. Sera,
S. Futatsugawa, M. Yukawa and H. Imazeki: Elemental
analysis of worker mandibles of Coptotermes formosanus.
Sociobiology, 45, 255-259 (2005)

Fundamental and practical investigations are carried out on
the natural and urban/housing ecosystem to establish innova-
tive new generation humano-habitability with emphasis on
high-performance and efficient utilization of forest and wood
resources. Technologies converting wood biomass into energy,
chemicals and advanced carbon materials are other relevant
research issues in the search for life in harmony with the en-
vironment.

* Laboratory of Computer Simulations for
Humanospheric Science

Professor

OMURA, Yoshiharu, D. Eng. (Kyoto Univ.),

1. Computer experiments of nonlinear wave-particle interac-
tions in space plasmas, 2. Computer experiments of space-
craft environment, 3. Computer analysis of material and en-
ergy cycles in the humanosphere,

Associate Professor

Usul, Hideyuki, D. Eng. (Kyoto Univ.),

1. Computer experiments on characteristics of electric field
sensor used for plasma waves observation in space, 2. Com-
puter experiments on spacecraft environment in active plasma
emission, 3. Development of geospace environment simulation,

Y. Omura, Y. Katoh, and D. Summers, Theory and simulation
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of the generation of whistler-mode chorus, J. Geophys. Res.,
113, A04223, doi:10.1029/2007JA012622, (2008)

Y. Miyake and H. Usui, Analysis of Photoelectron Effect on
the Antenna Impedance via Particle-In-Cell Simulation, Radio
Science, 43, RS4006, doi:10.1029/2007RS003776, (2008).

We evaluate electromagnetic environments in natural space
plasmas as well as those around spacecraft by making use of
supercomputers. We also study material cyclings in the hu-
manosphere, and we try to estimate its future variations.

= Laboratory of Applied Radio Engineering for
Humanosphere

Professor

HASHIMOTO, Kozo, D. Eng. (Kyoto Univ.),

1. Microwave energy transmission system for solar power
satellite, 2. Plasma wave observations by satellites in the
magnetospheres and development of plasma wave instruments,

Associate Professor

SHINOHARA, Naoki, D. Eng. (Kyoto Univ.),

1. Space solar power system, 2. Microwave power transmis-
sion, 3. Microwave applied technology,

Assistant Professor

MITANI, Tomohiko, D.Eng. (Kyoto Univ.),

1. Wireless power transmission, 2. Microwave engineering, 3.
Solar power satellite/ station (SPS),

Mitani, T., N. Shinohara, H. Matsumoto, M. Aiga, N. Kuwa-
hara, T. Handa and T. Ishii, Noise Reduction Effects of an
Oven Magnetron with a Cathode Shield on the High Voltage
Input Side, [EEE Trans. Electron Devices, 83, issue 8§,
1929-1936, (2006)

Hashimoto, K., K. Tsutsumi, H. Matsumoto, and N. Shinohara,
Space Solar Power System Beam Control with Spread Spec-
trum Pilot Signals, The Radio Science Bulletin, 311, 31-37,
(2004)

Shinohara, N., H. Matsumoto, and K. Hashimoto,
Phase-Controlled Magnetron Development for SPORTS:
Space Power Radio Transmission, The Radio Science Bulletin,
310, 29-35, (2004)

Research on solar power satellites through wireless power
transmission and other microwave applications for the hu-
manosphere.

 Laboratory of Space Systems and Astronautics

Professor

YAMAKAWA, Hiroshi, D. Eng. (Univ. of Tokyo),

1. Space mission design and applications, 2. Spacecraft or-
bital dynamics and control, 3. Space propulsion system utiliz-
ing space environment,

Associate Professor

KoIJIMA, Hirotsugu, D. Eng. (Kyoto Univ.),

1. Investigation of plasma waves in space via spacecraft and
rockets, 2. Development of the system for monitoring space
electromagnetic environments,
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Assistant Professor

UEDA, Yoshikatsu, D. Info. (Kyoto Univ.),

1. Development of digital wave particle correlator (DWPC), 2.
System design and development of plasma wave instrument
for future space mission, 3. BepiColombo mission (Explora-
tion mission to Mercury),

H. Yamakawa and I. Funaki: Radially Accelerated Periodic
Orbits in the Clohessy-Wiltshire Frame, The Journal of the
Astronautical Sciences, 56, 1, pp. 1-16, 2008

Y. Ueda, H. Kojima, H. Matsumoto, K. Hashimoto, I. Nagano,
T. Okada and T. Mukai: Lower hybrid waves observed at the
dayside polar region: SS-520-2 rocket experiment, Radio
Science, 38, p6-1-p6-9, 2003

H. Kojima, H. Matsumoto, S. Chikuba, S. Horiyama, M.
Ashour-Abdalla, and R. R. Anderson: GEOTAIL waveform
observations of broadband/narrowband electrostatic noise in
the distant tail, J. Geophys. Res., 102, p14439-p14455, 1997

In order to expand the current humanosphere to space, we in-
vestigate space environments and space applications via satel-
lite observations, theory, and computer simulations based on
radio science, radio engineering, and space systems engineer-
ing.

= DIVISION OF STRATEGIC RESEARCH OF

HUMANOSPHERE

This division consists of three research sections: The labo-
ratory of Advanced Research, Laboratory of Integrated Re-
search, and Laboratory of Interdisciplinary Research. The
laboratories host both visiting scientists from other domestic
institutions and those from international institutions, and ex-
plore research fields that are not presently investigated by the
regular staff.

* Laboratory of Advanced Research

Visiting Professor
National visiting professorship for advanced research closely
related to the Core Missions.

* Laboratory of Integrated Research

Visiting Professor

Visiting Associate Professor

International visiting professorship for the integrating of
various research on the humanosphere.

+ Laboratory of Interdisciplinary Research

Visiting Professor
International visiting professorship for interdisciplinary re-
search among the spheres constituting the humanosphere.

Technical Staff

SORIMACHI, Hajime,

1. Identification of wood species, 2. Administrative coordina-
tion for research projects, 3. Publicity for the activities of the
Institute,

CENTER FOR EXPLORATORY RESEARCH ON THE
HUMANOSPHERE
Director: WATANABE, Takashi, D. Agr. (Kyoto Univ.)

The Center consists of 3 laboratories corresponding to the



Exploratory Research Programs, the Fusion Research Pro-
grams and the Interdisciplinary Research Programs. The ob-
jectives of the Center are to explore and promote new inter-
disciplinary projects which further the missions of the insti-
tute and to create new scientific fields in collaboration with
the Department of Collaborative Research Programs and Re-
search Divisions.

The young researchers and on-campus guest researchers
study intersphere science of the human habitat, the arbor-
sphere, atmosphere and space, and contribute to new interdis-
ciplinary fields relating to the humanosphere by amalgamat-
ing the four regions.

The Center organizes forums, seminars, symposia and
workshops, and promotes research achievements for a better
and deeper understanding of the humanosphere, further in-
spiring the creation of new mission projects.

DEPARTMENT OF COLLABORATIVE RESEARCH
PROGRAMS
Director: SHIOTANI, Masato, D. Sci. (Kyoto Univ.)

This department consists of two sections: The section for
inter-university collaborative programs, and the section for
international collaborative programs. The department plays a
key role in the RISH as an inter-university cooperative re-
search institute, and promotes intensive collaborative research
programs by using a number of experimental and observation
facilities of the RISH as well as data-bases on xylarium, radar
and satellite observations, which are open not only to Japa-
nese scientists but also to the international community related
to the humanosphere. The department also encourages do-
mestic and international collaborative projects associated with
the four major missions of the RISH.

(1) COOPERATIVE RESEARCH FACILITIES
Shigaraki MU Observatory

The major facility of the Observatory is the MU radar, op-
erated at 46.5 MHz with a peak transmitting power of 1 MW.
The antenna is a circular array of 103 m diameter consisting
of 475 Yagi antennas. A number of novel observation in-
struments, such as lidars, airglow imagers, RASS, and mete-
orological radars, are also installed at the Observatory, and
are utilized to study the behavior of the Earth's atmosphere
and ionosphere. The Observatory has been available on a co-
operative study basis since its foundation in 1984.

Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken
(A-KDK) computer

The A-KDK computing facility is capable of conducting
large-scale computer experiments, and its high-performance
parallel machines, the RAID disk array system, and 3-D visu-
alization software for parallel processing are also available for
A-KDK users. The A-KDK has been available for collabora-
tive studies since 1993, and is now open for humanosphere
studies. Research proposals are called for annually.
Microwave Energy Transmission Laboratory (METLAB)
and Solar Power Stations/Satellites Laboratory (SPSLAB)

METLAB is composed of an anechoic radio wave chamber
and experimental rooms especially designed for microwave
power transmission (MPT) experiments. SPSLAB consists
of a 100dB shielded room and three 30dB shielded rooms,
each of which is equipped with measuring instruments for
MPT/SPS studies. The 100dB shielded room also contains a
near field scanner to carry out antenna pattern measurements.
These have been available for collaborative studies since 2004
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for the purpose of promoting studies on microwave energy
transmission, solar power satellites, radio science and agri-
culture.

Equatorial Atmosphere Radar (EAR)

EAR is a large Doppler radar facility located on the equator
in West Sumatra, Republic of Indonesia. It consists of 560
Yagi antennas in a circular field of 110 m in diameter. EAR
has almost the same functionality as the MU radar except that
its output power is 100 kW. It has been continuously operated
since June 2001 in close collaboration with the National In-
stitute for Aeronautics and Space (LAPAN) of Indonesia. The
EAR Observatory will be available for collaborative studies
promoting humanospheric studies of the equatorial region.

Deterioration Organisms Laboratory (DOL) and Liv-
ing-Sphere Simulation Field (LSF)

The DOL and LSF are facilities open for cooperative study
programs which necessitate wood-deteriorating organisms or
field works. DOL is composed of insectariums for termites
and dry-wood beetles, and an incubation room for decay fungi.
This facility is available for collaborative work on the
physiological  and/or  ecological  characteristics  of
wood-deteriorating organisms and on the development of
technology to evaluate the potential of new protection meas-
ures. The LSF, which measures approximately 27,000 m?, is
located in the government forest of Kagoshima Prefecture
(southern Japan), and serves wide research interests such as
field assessments of the protection of wood and wood-based
materials from deterioration, simulation fields for woody
biomass recycling, experimental fields to collect information
on the global atmosphere, and a simulation field for micro-
wave transmission.

Wood Composite Hall

The Wood Composite Hall is a glulam three-story building.
In this building, the performance of wooden structural com-
ponents is evaluated and new wood composites are developed.
The third floor provides various large spaces for lectures,
meetings and seminars. We also house a steel reaction frame
in which both static cyclic push-pull loading tests and pseudo
dynamic tests on shear walls or wooden sub-assemblies can
be conducted using a computer-controlled oil jack system of
maximum 500kN capacity and 500mm stroke.

Development and Assessment of Sustainable Humano-
sphere (DASH) and Forest Biomass Analysis System
(FBAS)

The DASH system introduced in 2007 as a cooperative effort
between the RISH and the Center for Ecological Research,
consists of two subsystems. The DASH plant growth subsys-
tem is a large greenhouse for cultivating transgenic plants in-
cluding tree species, and the DASH chemical analysis sub-
system, a cluster of spectrometers, a LC-IT/TOF-MS for
comprehensive metabolite analyses, and two GC-MS special-
ized for the analysis of lignin components as well as
plant-derived volatile organic compounds. There is also a
lysimeter in the greenhouse to monitor soil conditions. The
FBAS provided since 2006 is a facility for chemical analysis
of tree and herbaceous biomass with special attention paid to
the lignin components, to support the systematic analyses of
plant metabolites, and also applied in the field of plant physi-
ology and plant pathology. Due to the overlapping functions,
the FABS has been merged with the DASH system. The
DASH/FABS system serves domestic and international col-
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laborative activity from the viewpoint of the ecological inter-
action and network between plants, atmosphere, soil, micro-
organisms, and insects.

(2) DATABASE
Xylarium

The xylarium was founded in 1980, taking advantage of the
registration in 1978 of the Index Xylariorum Collection of
wood samples, which was originally initiated in 1944 when
the Wood Research Institute was established, and now totals
approximately 16,766 samples, which include more than
3,617 species, 1,131 genera, and 178 families. There are
9,563 microscope slides of the specimens. Wood specimens
have been collected from Japan, Europe, Africa, Asia, Oce-
ania, North America, and South America. Microscope slides
of wood specimens are prepared and classified by taxa. Each
preparation includes three thin sections of each specimen:
transverse, radial and tangential sections. We provide these
specimens as well as detailed information including wood
microscopic sections through online database services.
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Radar and Satellite Databases

Since 1984 we have been archiving the original data ob-
served with the MU radar, and provide detailed time and
height structure of wind velocity in the troposphere, middle
atmosphere, and ionosphere. In addition the data collected
with scientific satellites of ISAS, such as AKEBONO and
GEOTAIL, are also processed here, providing important in-
formation of the space environment. The data is provided to a
wide scientific community.

(3) COLLABORATIVE RESEARCH PROJECTS

The department is dedicated to the promotion of interna-
tional collaborative research. We lead international collabora-
tive projects, encourage exchange of scientists, and organize
international symposia. Currently we are promoting a number
of projects, international collaborative studies on satellite
missions, and overseas observations of the equatorial atmos-
phere. In addition to the mutual research collaboration, we
will open inter-university cooperative research facilities and
databases to the international community. We also contribute
to scientific development in Asia and the rest of the world.
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Research Institute for Sustainable
Humanosphere (RISH)
Kyoto University

1. Philosophy and Objectives of RISH

Current problems

*Explosion of world population
*Global warming .
*Resource depletions Philosophy

*Environmental degradations
g > Contribute to the

— sustainable development
of human societies and
welfare of mankind by
humanospheric science

Objectives

> Diagnose current conditions
of humanosphere

» Forecast future of
humanosphere and its needs

» Provides academic and
technological solutions for
sustainable humanosphere

» Foster young scientists who
lead humanospheric science

The atmosphere

Hu manosphere (Four vertical regions vital to human existence)
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Kyoto University

10 Faculties and
17 Graduate schools

Professors and lecturers: 2900
Administrative staff: 2,500
Supporting staff (part-time): 1,700
Undergraduate students: 13,200
Graduate students: 9,400

World map
Japan
Kyoto, three campaus

RISH: Research Institute
for Sustainable Humanosphere

DPRI: Disaster Prevention
Research Institute

ICR: Institute for Chemical
Research

IAE: Institute of Advanced Energy
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14 Research Institutes
(CiRA: Center for iPS Cell
Research and Application,
established in 2010 )

28 Research and Education
Centers and Units

Staff and students:
About 1,500
Area: 216,000 m?2

Crisis for Human
on Earth [Energy Crisis]

Population Explosion

Global Warming

Environmental Pollution
and Food/Resources
Shortage
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Individual science cannot totally solve

Global Issues Threatening
Human Survivability

We need integrated interdisciplinary
implementation science for harmonious

coexistence of the global societ'
. Sustainability/
Survivability Science

Impacts of
Climate
A\ Change
N =
] Extreme
1 Weather

0
\V

|

4 Research Institute for Sustainable
(/// Humanosphere (RISH)
RISH

Kyoto University
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RISH: A melting pod of humanosphere sciences

Atmospheric
science

omputer

Space physics,

Satellite engineering

Wood
science

modelling

Radio
science

Research Institute for Sustainable Humanosphere (RISH)
Inter-University Cooperative Research Institute

- Some of the most important social issues in the 21st century are global
warming and environmental changes, and shortages of energy and
resources accompanying the increase in global population.

 Demand is increasing for reliable future projections based on an accurate
understanding of current conditions, and for the problem-solving
measures to establish a society capable of sustainable development.

- Based on this situation, RISH has been promoting four key subjects of
humamosphere sciences since its establishment in 2004.

« RISH’ s major missions
(1) assessment and remediation of the humanosphere,

(2) development of science and technology through biomass and

solar power satellite research toward a solar energy society,

(3) study of space environment and its utilization, and
(4) development of technology and materials for cyclical utilization

of bio-based resources.
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Missionl: Assessment and Remediation of the Humanosphere

* To clarify mechanisms of a variety of natural or man-made variations on the basis of
accurate remote-sensing and direct observations, data analysis and modeling.

* By paying attention to the roles of forest diversity, we analyze forest resources and
tl;elrtstructure and function with the aim of phytoremediation by using transgenic
plants.

Mission2: Science and Technology towards Solar Energy
Society through Bio-mass and Solar Power Satellite
Research

» To promote fundamental studies on Space Solar Power Systems (SPS) by applying
microwave power transmission and biomass energy by conversion of wood biomass
to fuel, etc.

* To produce chemicals and advanced carbon materials by using biological and
thermochemical technologies.
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Mission 3: Study of the Space Environment and its Utilization

» To investigate the space
environment surrounding the
Earth and spacecraft by using
numerical simulation with a
super computer system, as well
as satellite observations and
laboratory experiments.

The ultimate goal is to build
research foundations for
expanding the Humanosphere
into space for future
generations.

Mission 4: Development of Technology and Materials for Cyclical
Utilization of Bio-based Resources

« To build a cycling system of bio-based resources and forest materials.

+ To develop techniques with lower environmental impacts on every phase of the
biomaterial life cycle involving production, processing, utilization, disposal, and reuse.

Wooden House using Fundamental Concept for
Natural Structural Materials the Sustainable and SPS Transparent Bio-nanofiber
Autonomous Utilization of Reinforced Plastic

Wood Resources (9

_— . Wireless Power
Ubiquitous Power Sources in Eco- Space System
Houses

Low-Environmental
Impact Adhesives

Low-Environmental
Impact Termite Control
System

Extraction Technology to Purify Environments
Contaminated by Preservative Treated Wood Use of Compressed Low density Sugi as a Peg
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Individual scientists of RISH can join a contemporary
research topic. By effectively coordinating researches from
different disciplines, the outcome of a new interdisciplinary
subject will be significantly enhanced because of synergy
effects.

RISH is expected to become “a melting pot” of
advanced studies from various scientific fields. The new
achievements thus “alloyed” at RISH will be superior to the
original components. It is also hoped that interaction among
different scientific communities at “the RISH’s melting pot”
will produce a novel idea.

Inter-faculty Cooperative Research Unit of Kyoto University
* Institute of Sustainable Sciences (ISS)
* Unit of Synergetic Studies for Space (USSS)

* Kyoto Unlver5|t¥’P|oneer|ng Research Unit for Next
Generation (K

RISH is promoting inter- (1) Invitation of Foreign Researchers to

natlona.l activities by » Large facilities: MU radar, KDK, DOL,
promoting ...

TSFN
* Data basg ylari®®n,

space/ate: ere

Cooperative Facilities
*Equatorial Atmosphere ..
Radar (EAR) (LAPAN) 7 Education

-Biomass Simulation Fleld Programs
E -summer/spring

schools
= symposia,
kshops, field

Equatorial Atmosphere
Radar (EAR)

Collaborative Projects

Large-scale «Interaction between forest, soil,
Acacia Mangium insects and atmosphere
Plantation *Sustainable forest management

*Eco wooden house with troplcal trees

200



Wrek 7 | TEBEA ST — A v R BESOR

This forum promotes
development of fundamental
sciences and technologies
which are the key to establish
sustainable humanosphere. We
_ will also enhance the exchange
of scientists as well as
intellectual knowledge. The
education of young scientists
and students is important.
Intellectual knowledge
* Production: RISH’s large
research facilities/equipment
and collaborative projects
* Humanosphere data-base
* Exchange:
conferences/symposia,
T ——— newsletters, web pages etc.
On the basis of accurate analysis/observation, we diagnose
current status and further propose a way to create a
sustainable humanosphere.

On the basis ofinterdisciplinary and advanced
studies at RISH ona variety of urgent subjects
in natural and social sciences, it is hoped to
find a right way to create a.sustainable
humanosphere in 215t century.

—__

m,
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3. Inter-University Collaborative
Research Programs

Facilities and Database for
Collaborative Research

[Facilities]

* MU (Middle and Upper Atmosphere) Radar

» A-KDK (Advanced Kyoto-daigaku Depnpa- kagaku Keisanki-
jikken) Computer

+ METLAB (Microwave Energy Transmission Laboratory )/
SPSLAB (Solar Power Station/Satellite laboratory)

* EAR (Equatorial Atmosphere Radar)

*  Wood Composite Hall

» Deterioration Organisms Laboratory (DOL)/ Living-Sphere
Simulation Field (LSF)

» Development and Assessment of Sustainable Humanosphere
(DASH) system/Forest Biomass Analytical system (FBAS)

[Databases]
+  Xylarium
+ Digital data archive
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Facilities and Equipments

« Xylarium

+ Digital data archive

Databases of Humanosphere
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Growth of Collaborative Research

I (mmn m aws we m am e

Number of collaborative
research programs

191 216 228 20 g0

o Lo ] A || A

A 4

Number of research facilities ‘

available for collaborative research
- Start of
7 facilities 1 a_dldltlonal Start of collaborative
+ datab. facility, 10 DASH research
alabase [lin total system

projects

In and after AY 2004: .
. AY 2005: Dramatic AY 2007-2008: AY 2009:
Symposia and . K
X increase in number of Enhancement of Approved as
seminars for expanded . .
collaborative research research infra- a Joint
use of research s .
e . facilities and equipment structures as a Usage/
facilities (equipment) X . .
. and start of international collaborative Research
for collaborative .
research collaborative research research core Center

MU (Middle and Upper Atmosphere) Radar

The MU radar, located at Shigaraki MU Observatory, Shigaraki, Japan, is known
as the most capable atmospheric radar in the world. It has been used by both
domestic and international researchers since 1984 to study variability of the
Earth’s atmosphere from the perspectives of meteorology and upper atmosphere
dynamics. On 2004, the imaging observation system with ultra multi-channel digital
receivers was installed for the study of detailed structures in the atmosphere.

(Left) Shigaraki MU Observatory
(Upper) Ultra multi-channel digital
receivers
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Imaging Observation using multi-channel

digital receiver system

OEMBEfEED A A—DU T BRIER

Imaging observation results in ionsohperic E-region
OMUL—F —A A= T I & B R KRBT OMHMIE S ER A
Detailed turbulence structure observed with the MU radar
imaging observation

HENZED RN Ta—A LT 1Ta—

Type-1 echoes are indicated by blue circles.

Development of new remote sensing technique with the MU radar

OZFroRILREBEHRIZ LD REKFEDHOEH B
ot S o SRS O S SRR OO
JE—r2 VT DFEEORHE

Remote-sensing of height-time variation of water
vapor amount with the MU radar
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A-KDK (Advanced Kyoto-daigaku Depnpa-
kagaku Keisanki-jikken) COmputer

The A-KDK computing facility is capable of large-scale computer experiments on
humanospheric science such as space plasma, wave phenomenon in the ionosphere
and electromagnetic environment in space, in our humanosphere. The A-KDK
system is high performance machine which consists of 2.5 nodes (1 node has a
shared main memory of 1 T Bytes with 128 processors) in SPARC ENTERPRISE
M9000.The auxiliary storage system in A-KDK has a capacity of 1 T Bytes. An
additional RAID disk system with a capacity of 150 T Bytes is installed at RISH.

# nodes =416 Full-Bisection " (Storage System
Rpeak =61.2 TFlops Interconnectionfg— [ ]
Memory = 13 TB 3.3TB/sec 883 TB, 16GB/sec

Particle Precipitation into Polar Atmosphere
by Chorus Emissions
Mitsuru Hikishima (RISH, Kyoto University)

Figure 1: (a) (i, iii) Dynamic frequency spectra of the whistler-mode waves at high latitude and the equator.
(i) Temporal evolution of whistler - mode wave packets propagating northward from the equator into the
northern hemisphere (positive h region). The electron precipitation region is located at the boundary.
(magenta region). (b) Dynamic frequency spectra are indicated by arrows on the right. (i) Temporal
evolution of differential flux of precipitating electrons observed in the southern hemisphere. (ii) The
temporal evolution of integral flux of precipitating electrons. The energy limits of the integral flux E > 10, 30,
50, 70 keV are identified by the colored lines.
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Computer Experiments on the Charge Neutralization
Process of lon Beam Emitted from lon Propulsion
Engine in Space

Hideyuki Usui (Graduate school of system informatics, Kobe University)
Yohei Miyake (Academic center for computing and media studies, Kyoto University)

Excess electron
emission

1

<
wif(tizm

1
Electron emissionwith - I

[ the same amount ofion
wf beam
. AT |

] % —

oo
i T

Figure 1: Three-dimensional simulation Figure2: Temporal evolution of spacecraft potential with
model for the charge neutralization respect to the plasma potential for cases of excess
process of ion beam emitted from electron emission (the upper curve) and electron
spacecraft. Electrons are also emitted emission with the same amount of ion beam (the lower
from the spacecraft to neutralize the ion curve). In the right two panels, spatial distributions of
beam. electrostatic potential around spacecraft are displayed

which are measured on the x-y plane including the
spacecraft location.

M ET LAB (Microwave Energy Transmission Laboratory)/
S P S LAB (Solar Power Station/Satellite laboratory)

METLAB are facilities for studies on microwave power transmission (MPT),
solar power stations/satellites (SPS), and radio science and technology. The
cooperative study program allows access to METLAB to researchers in the
fields not only of MPT and SPS, but also of agriculture. METLAB is composed
of an anechoic radio wave chamber and experimental rooms especially
designed for MPT experiments.

207



kT | FEBRAS ST — A o R IR

Microwave Wireless Charging System for Electric Vehicle
(Kyoto University, 2008)

We Kyoto University propose and study a wireless
charging system for an electric vehicle via
microwaves. The transmitting system is composed
of magnetron as a microwave generator and
waveguide slot antennas as a microwave radiator.
The receiving system is composed of rectennas
which consist of antenna and rectifier. We transmit
the microwave power from the slot antenna set on a
road from the rectennas set on the body of the

we developed a rectenna with 16-way Wilkinson
power divider which was 8-way in previous study and
succeeded higher power rectenna. The efficiency of
the developed rectenna is over 50% at 10 W
microwaves.

electric vehicle.

Development of Wideband Feed for SKA and 6.7GHz Multimode Horn for
Shanghai Astronomical Observatory
(NICT, National Astronomical Observatory in Japan, Osaka Prefecture Univ.,
Kagoshima Univ., Kiki Univ., RISH of Kyoto Univ.)

measured beam pattern of MARBLE

Near Field Measurement of MARBLE (Multiple small parabolic antenna

Antenna Radio-interferometer for Baseline Length
Evaluation) small parabolic antenna
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EAR (Equatorial Atmosphere Radar)

EAR is large Doppler radar facility located at the
equator in West Sumatra, Republic of Indonesia. It
consists of 560 Yagi antennas in a circular field of
110m in diameter. It can observe winds and
turbulence in the altitude range of 1.5km to 20km
(troposphere and lower-stratosphere), as we well as
ionospheric irregularities at an altitude above 90km.

Equatorial Atmosphere Radar (EAR) and supporting instruments
at Equatorial Atmosphere Observatory in West Sumatra, Indonesia

FMCW radar VHF radar EAR receiver
Meteor radar
X-band met radar
RASS sounder EAR
u-rain radar
Optical rain gauge
P gaug All sky imager
Ceilometer
Lidar
Radiometer
Disdrometer GPS receiver

EAR collaborative research program has been conducted since 2005.
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Cooperation studies of the lonosphere over Southeast Asia

EAR is a powerful tool to study the ionosphere too. Time-spatial structures of the
Equatorial Spread-F were revealed by EAR multi-beam observations.

RISH recently obtained the Special Coordination Funds for Promoting Science and
Technology “Research Enhancement and System Establishment for Space
Weather in Indonesia” (Pl: Yamamoto) that aims to promote ionospheric studies
under collaboration with LAPAN, NICT and STEL.

SEALION SITES

OTHER INSTRUMENTS | | |
| N e e
Airglow imager (NICT) [ = 1
F-P Interferometer (STEL) R
r

Kototabang (EAR site)
Airglow imager (STEL)
F-P Interferometer (STEL)

| WSSV raudar |y

Wood Composite Hall

The Wood Composite Hall is a glulam three-story building. In this building, the
performance of wooden structural components are to be evaluated and new wood
composites are to be developed. The third floor provides various large spaces for
lectures, meetings and seminars.

(Upper) Wood Composite Hall
(Right) 1000kN Servo Actuator
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Improvement of Ductility and Preciseness of Calculation Method
of Wooden Portal Frame composed of LSB

Lagscrewbolt : LSB Ductile bolt

J Conventional Type LJ Modified Type \7

T

Iz

| ‘ Beam—Column T-Joint

5o (i 5 Modified TYpa ‘ RISH Nano-House Project
20l Beam~Column T—Joirt] % Ductile Failure
24 / Conventional Type g" Iy
a0 Brittle Failure =5 P Sl ER NN ©
i [RiSH-Nano House]
E 20 / B2 / ° A et
H / ‘ ©3008450T-1 H / ‘ ©300B450T-1 \ 40 A / +
* T B i s % D i
©300B450T-3 C300B450T-3 | E3 A H
0 0 ! o W /
O 002 004 008 008 01 0.2, 0 00z 004 008 008 01 0.2 8 25 H+ =
RotatinAngls 6 (rad) RotatinAngle 0 (rad) £ S g et e
bald
> [lf | —Modified LSB Joint (Ductile bolt used)
é 101} onventionsl LSB (Brtte Failure)
Improvement of i Z ;I"/e;f:ﬂr::nce Based Design (CO=1.0, Ds=0.45)
. 0
DUCtIllty and 0 100 200 300 400 500
Preciseness of 1 Story Dt & )
Calculation

Precise Calculation by Considering Nonlinear
M-6 Relation as well as Degrading Behavior

Method

Development of Structural Elements for Post & Beam Construction
using Domestic Timber

0.
Domestic
Softwood Timber
:Sugi
1 10. Post & Beam Construction with Wide Free Space
1. Sawin i i jointi
O g 2. Grading 3. F%erjomtlng 9. Portal Frame
Y 8. Leg Joint

SNT=-3W=0 Variational Principle

U= [l 03 [hah 0O v+ Shat, (e -0

W=(/IA -ﬁjgm(ﬂ-zv)»mm
2 2

4. Gluing 5. Processing 6. This Research
7. Beam-Column Joint
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Deterioration Organisms Laboratory (DOL)/
Living-Sphere Simulation Field (LSF)

The DOL is composed of three major facilities: insectariums for termites and
dry-wood beetles (powder-post beetles) and microbial incubation rooms.
These facilities serve collaborative research works on the physiological and/or
ecological characteristics of wood-deteriorating organisms and on the
evaluation/development of new technology as protective measures.

Artificial rearing of termites Artificial rearing of powder-post beetles

Living-Sphere Simulation Field (LSF)

Deterioration Organisms Laboratory (DOL)/

The LSF occupies approximately 28,000m? in the part of national forest in
Fukiage, Hioki City Kagoshima Pref. and serves collaborative research works
on the protection of woody materials, wood biomass cycles, global
atmospheric phenomena and microwave transmission as a simulation field.
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Some tropical hardwood species
with high extractive contents are
provided with antitermite properties

Ten compounds with chemical structure
similar to that of scopoletin (see Fig.)
were synthesized to determine the
structure-activity relationship

Protium javanicum Burm. f. is

' ' An Indonesian timber species
a good example of those.

Waste paper products tested :

Grow them bigger Four high/top-quality print [Density
(9/m?): 77.9, 83.7, 127.9 (these three not tested with C.

k{ _Y 1 for ) 127.9 (coated)], kraft pilp, tissue paper,
i 1’]:“>f z recycled office paper, print, gl y pamphlet
K X corrugated cardboard

Laboratory forced-feeding tests
Test (incubation) conditions: 28+°C, 80% R.H.
Test duration : 8 wks for R. speratus and 4wks for C. formosanus
Measu ts: consumption by termites, termite survival. (lipid

contents in termites)

Results (C. formosanus)
Consumption order: corrugated cardboard>kraft pulp>glossary pamphlet=newsprint>tissue paper>

top-quality print (127.9; coated)>recycled office paper
Survival order: corrugated cardboard=tissue paper=newsprint=kraft pulp> top-quality print
(coated)>glossary pamphlet>recycled office paper

% Results (R. speratus
Consumption order: corrugated cardboard> top-quality print (127.9)>glossary pamphlet> top-
quality print (127.9; coated)>tissue paper>kraft pulp>newsprint>high-quality print (83.7)>high-
quality print (77.9)=recycled office paper
Survival order: kraft pilp>tissue paper>corrugated cardboard>newsprint>glossary pamphlet>top-
quality print (127.9)=high-quality print (77.9)=high-quality print (83.7)= top-quality print (127.9;

\ coated)=recycled office paper
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Development and Assessment of
Sustainable Humanosphere (DASH)/

Forest Biomass Analytical system (FBAS)

DASH system has been introduced by the budget requirement of Kyoto
University (RISH and Center of Ecological Research) in 2007. DASH system
consists of “DASH plant growth subsystem” for cultivation of transgenic plants
including tree species and “DASH chemical analysis subsystem”.

LC-IT-TOF

DASH plant growth subsystem GC-MS Lysimeter

Forest Biomass Analytical System (FBAS)/

Development and Assessment of Sustainable Humanosphere (DASH)

Since 2008, DASH is fused with FBAS, which is specialized for the chemical
analysis of wood biomass especially for the lignin components, to support the
systematic analyses of plant metabolites, and concurrently to facilitate the
cultivation of transgenic plants in large variety. This DASH/FBAS is provided
to domestic and international collaborative activity.
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Structural analysis of metabolites controlling radical reactions
produced by basidiomycetes

‘.//‘:' RISH Kyoto Univ., lwate Biotechnology Research Center a

L

Extraction & fractionation

- ° Results of FY 2009:

4 4 Profiling  of  extracellular
metabolites involved in wood

Extracellular metabolites| ° decay by mass spectrometry

involved in wood decay | Establishment of assay system
of (per)oxidized metabolites
and identification of novel
oxidized metabolites by

° LCMS-IT-TOF
Analysis of the reactions by
P llular metabolites and
Cultivation of S
basidiomycete LCMS-IT-TOF enzymes under  various
conditions

Extracellular metabolites of the basidiomycete,

racelutar - e N\
Ceriporiopsis subvermispora ( \

ceriporic acids|

Establishment of platform
for metabolomics

Oxidized metabolites

TIC of LCMS-IT-TOF ( ESI negative ) Retention time (min)

mprovement of Eucalyptus wood quality by a Transgenic Approach

| Microarray analysis of Eucalyptus | Results in FY 2009
Two transgenic Eucalyptus plants,
| Genes expressing specifically in developing xylem | where the two genes, P35S:EcHB1
and PCcOMT:EcMYB2, were
overexpressed, were subjected to

Developing xylem specific Transcription factor . . .
promotoers genes expressing detailed analysis with DASH/FBAS
l specifically in systems. Both transgenic plants
developing xylem showed improved chemotypes

Promoter-GUS assay | l compared with controls (wild types).
l EcHB1 EcMYB1

Developing xylem EcMYB2 EcZF1

specific promotors l

sl P35S:EcHB1

PCAD P35S:EcM 1

PCcOMT:EcHB1

PCcOMT:EcMYB1
PCcOMT:EcMYB2
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Xylarium

The xylarium was founded in 1980, taking
advantage of the registration of Index
Xylariorum, Institutional Wood Collections of
the World-2, the code address of KYOw in
1978. The collection of wood samples totals
about 16766 samples which contain more
than 3617 species, 1131 genus, 172 families.
There are 9536 microscope slides of the
specimens.

Detailed description on the anatomical features of wood in
China on the basis of biological diversity

Kannon sitting bosatsu
Why we need? (made in China)

Spencer Museum, USA

Santalum album

1. Historically Chinese trees has been imported (eg. Shoso-in treasures)
2. Quite a few statues are Chinese made.

3. Increasing opportunity of collaboration with Chinese researchers

4. Lack of standard preparation for optical microscopy in Japan

(DAnatomical description of 1000 species both in Chinese and English
(@stereoscope images for all specimen.

(O0ptical micrographs in three directions.

So far we collected

1. 7709 slides from 1275 wood blocks

2. Descriptions of 937 species

3. Optical micrographs of 600 species

4. Stereoscope images from 1216 specimens

This database is statistically most rich collections on Chinese wood
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Cooperative Research Projects (Wood identification)
organized every year since 2006

Lecture on wood anatomy basics and wood identification: Experimental course based on visual inspection and optical
microscopic observation. Sampling technique at actual restoration site (courtesy of prefectural cultural properties
division) is included after 2008.

zenn

Digital data archive

Digital data archive of the humanosphere consists of the following 8 data-
bases, and it is open to public from http://database.rish.kyoto-u.ac.jp/.

+ Atmospheric observation data: obtained by observing various atmospheric types using
radar at Shigaraki MU Observatory since 1984

» Space electromagnetic environment data: obtained by plasma wave bservation via
GEOTAIL satellite for last 15 years.

+ Equatorial atmosphere observation data: obtained by equatorial atmosphere observation
in Indonesia

+ Global atmosphere observation data: global meteorological data and data obtained by
observation using various satellites

*  Wood specimens of Xylarium: invaluable data of wood specimens from the Xylarium
» Plant genetic resource data: EST analysis of genes involved in useful materials
* Wooden structural component data: data on principal wooden structural joints

» Resource data on the basidiomycetous gene: Real samples of dried wood-rooting fungi
and their gene information

Yesr 2005 2006 2007 2008 2009
Access 1,296,343 1,789,152| 1,996,398 5328254 6,340,066
Dounload
(GB) 2,670 9,170 10,185 50,065 197,654
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