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April 17,2007

Professor Shuichi Kawai

Director

Research Institute for Sustainable Humanosphere
Kyoto University

Dear Professor Kawai:

It is my honor to be an International External Evaluator for the RISH of Kyoto University. [ must
congratulate you for being an outstanding, successful leader of such a tremendously comprehensive
research institute with missions that are of paramount importance. The establishment of RISH is
ideally timely and suitable as a model for other educational and research institutes to follow.

I enjoy reading all materials provided and appreciate the complex but cohesive infrastructure of RISH
prepared towards implementing the vision and missions. Following your instruction, I focused on my
evaluation in the following areas.

Research Activities

Because of my education and research backgrounds, I focused mainly on the fields of Biomass
Morphogenesis and Information, Biomass Conversion, Metabolic Science of Forest Plants and
Microorganisms, Plant Gene Expression, Active Bio-based Materials, and Sustainable Materials within
the Core Research Divisions (CRD).

“Trees” appear to be the focused organism for several of these fields, however, I think that a lack of a
tree breeding program/field is a weakness; it is a missing link between the three divisions of the CRD.
To establish such a program is indeed asking for too much. But collaborative efforts between CRD and
a tree breeding program on campus of Kyoto University can be established as the most effective means
to amend this missing link. (I am not sure is there such a program in the Forestry Department on
campus.)

Each field and each PI within the field seems to have its favorite tree species and some using more
traditional approaches to problem solving. Such activities or approaches may not fit anymore with the
contemporary research trend of functional genomics and systems biology. Faculty and researchers in
these fields should be encouraged to begin to focus on species, such as Populus trichocarpa, that offers
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powerful genomic knowledge. P. trichocarpa is so far the only tree species with sequenced genome
allowing comprehensive research linking areas from biomass production to sustainable material
utilization. In this regard, Eucalyptus camaldulensis, a more geographically related species, may also
be the focused species. Some genome sequence knowledge for E. camaldulensis has already been
generated in Japan and I know that this species will be the second tree species to be sequenced by US
DOE. It is now timely for the faculty and scientists in these fields to be ready. Genome knowledge-
based systems biology is and will be the research trend for the years to come. Systems biology is a
highly integrative quantitative approach to biology (or humanosphere study) that includes any
subdiscipline using modeling to predict biological outcomes in complex systems and spans areas of
genetics, cell biology, physiology, chemistry, ecology, and particularly, computer science. RISH has
all the necessary components to become a leading institution in systems biology.

Based on the publication lists provided, I can see that the field of Metabolic Science of Forest Plants is
working towards the direction of systems biology and should therefore be encouraged. In fact, each
field mentioned is strong and well-known worldwide for its specific research subject. I think it may be
a good idea to form a vertical subunit from these existing fields/laboratories with a focus of genomic or
systems biology approach extracting and linking the strengths from these laboratories. I also highly
recommend the addition of a researcher even at the Assistant Professor level, who is specialized in
bioinformatics. Even without forming this vertical subunit, a bioinformatics expertise is seriously
needed, as I see, given the current research activities in the fields specified at the beginning of this
section.

International Cooperation

It is more apparent that the research cooperation has been historically focused on Southeast Asia,
particularly with Indonesia. It would be beneficial for RISH to expand its research cooperation to other
countries, such as the U.S. This type of cooperation may already exist at the level of individual
researchers but seems to be lacking at the institutional level, such as those with LIPI and LAPA.

It is surprising that little information was documented about research cooperation between the
fields/laboratories described with other domestic institutions. Research strength of the described fields
in areas related to genomics and bioinformatics can be effectively enhanced with the cooperation with
genomics institutions, such as RIKEN or even other departments on the campus of Kyoto University. I
think these laboratories should take advantage of the vast and highly advanced genomic resources
already existed in Japan.

Vision/Objectives

The merge of WRI and RASC, two institutions with seemingly different focuses, is a tremendous
challenge. However, RISH’s primary objective—to explore innovative sciences and technologies
which will contribute to establishing a solar energy-dependent sustainable society amenable to the
environment—melts these two units nicely into one. The education and training components of the
objective are seamlessly consistent with the vision and missions of RISH.
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Overall Comments

RISH is a young and vigorous research institution already with internationally renowned faculty and
scientists. RISH is a truly unique, second to none research and education institution, one that Kyoto
University should be proud of. However, an inconsistency with RISH’s status is their under-staffed
situation. Considering the breadth of the research subjects and responsibilities each Laboratory is
involved, I strongly recommend that the University provide adequate resources to resolve the
inadequacy in faculty number in Laboratories that have the apparent need.

Again, I congratulate you for your remarkable achievement in directing this outstanding research and
education institution.

Best regards,

Vet 7 (‘i%

Professor

Co-Director, Forest Biotechnology Group

College of Natural Resources

Department of Forestry and Environmental Resources

North Carolina State University

Campus Box 7247

2500 Partners II Bldg.

840 Main Campus Drive

Raleigh, NC 27695-7247

Tel:  919-513-0098 (direct)
919-515-7800 (secretary)

Fax: 919-515-7801

Email: vincent chiang@ncsu.edu
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@ Ying Hei Chui #izDFliREE

Review of Research Institute of Sustainable Humanosphere (RISH),

Kyoto University

Background

RISH was formed in 2004 by combining two former research institutes at Kyoto University, the
Wood Research Institute (WRI) and Radio Science Center for Space and Atmosphere (RASC).
Background documents provided to this reviewer indicate that the objective of RISH is to
‘promote academic activities and education in the field of a new humanospheric science through
domestic and international collaborative research programs’. The field of humanospheric science
is extremely broad, and it is stated that RISH’s research programs is aimed at ‘providing
academic and technological solutions to critical issues threatening the viability of Homo sapiens
and human civilization such as energy, population, global warming, and resource shortage’.

The report shown below addresses four areas identified by Professor Kawai, Director of RISH, in
his letter to this reviewer, namely research activities, international cooperation, vision/objectives,
and management and operations. At the end of the discussion on each area, recommendations are
given. This report has been prepared based on a review of background documents provided and
an oral presentation on RISH’s missions and activities by Professor Kawai.

Research Activities

A review of the background documents shows that RISH is an active research institute. The
number of refereed journal publications was 140 and 143 respectively for year 2004 and 2005.
The corresponding numbers for conference proceedings publication were 128 and 80 for these
two years. Given that there were 14 professors and 26 junior faculty members at the Institute
during the period, this represents excellent research productivity from the research staff.

As stated above RISH was established by combining the resources and staff of two former
institutes, WRI and RASC. Logically the current research programs are concentrated in these two
broad disciplines. Since I have no technical background in radio and space sciences, my review
on research activities will focus on wood and bio-products research programs of RISH.

There are currently 8 dedicated laboratories conducting research in wood and other bio-materials.
These laboratories cover a broad range of research topics, from wood formation, biomass
conversion, wood extraction, genetics, bio-composites, bio-deterioration to timber engineering.
From the publications and research topics, all the professors leading these laboratories are high
calibre, world renowned researchers in their own fields of expertise. For those subject areas that I
have an interest in, namely bio-composites, timber structures and bio-deterioration, the research
projects led by Professors Yano, Kawai, Komatsu and Imamura are generally innovative. In
particular, the work on nano-fiber composites (Laboratory for Active Bio-based Material),
binderless bio-composites and natural adhesives (Laboratory of Sustainable Materials), high
performance ductile heavy timber connections (Laboratory of Structural Function) and non-
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destructive detection of bio-degradation of wood structural members and termite management
(Laboratory of Innovative Humano-habitability) can be considered leading edge research. Based
on a comparison of the above laboratories’ research productivity with that of other RISH
laboratories, I can confidently extrapolate this to conclude that research programs by researchers
outside of these four labs are likely to be equally innovative and leading edge.

At the establishment of RISH, it was expected that the research programs would not only deepen
in the four vertical regions of humanoshpere, namely ground human-habitat, forest, atmosphere
and space, but research on interactions between the four regions and inter-disciplinary research
can be easily facilitated. While some evidence of inter-laboratory collaborative projects has been
noted in the background documents provided, such as the use of microwave technology as part of
the biomass conversion process and use of woody material as antenna for solar power
transmission, I believe more could be explored. Often it is inter-disciplinary research that leads to
breakthroughs in scientific research, and the creation of RISH should facilitate this. It is
recognized that inter-disciplinary research programs take time to develop and that RISH is still a
relatively young institute. One potential weakness in linking research between the two groups of
scientists from the former WRI and RASC could be the lack of forest scientists in any of the
RISH laboratories which could provide an intermediate link between them. The establishment of
the Department of Collaborative Research Programs headed by Professor Tsuda is an indication
that RISH views inter-disciplinary research as an important element in its research activities, and
I believe this department will play an active role in fostering interdisciplinary research between
member laboratories of RISH.

The interaction with industry appears to be excellent with active participation and support of
industry in research programs, and the use of RISH research facilities by the industry. It was
reported that in 2005, 71 private sector researchers were involved in 21 RISH research programs.
This is an extremely high level of industrial involvement and can be seen as an indication that the
research excellence of RISH is recognized by both the scientific community and the practitioners.
The establishment of the DASH system should further enhance the industrial involvement. In
2005, RISH held 27 and organized 19 research seminars. In addition, 8 research conferences were
hosted by RISH to encourage researchers to proposed collaborative research projects. Clearly the
Institute is devoting lots of efforts in developing collaborative research projects with industry,
national and international researchers.

The number of graduate students in 2005 was reported to be 97, giving an average of about 2.5
students per professorial staff member in RISH. This number appears low considering the
reputation and statute of its laboratories. On the other hand, the number of post-doctoral and
research fellows was relatively high at 47 in 2005. This situation may reflect a lack of funding
opportunities for graduate student research in Japan, or there is a tendency for professors to fund
PDF rather than graduate student positions.

Recommendations:

1. The Department of Collaborative Research Programs should actively facilitate the
interaction between RISH laboratories and to identify areas of possible
interdisciplinary research programs that will involve more than one RISH laboratories.

2. Some efforts should be devoted to increasing the number of graduate students at RISH.

Review of RISH by Professor Y. H. Chui Page 2 of 4
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International Cooperation

RISH places international cooperation as a high priority as evident by its allocation of resources
to support a number of visiting professor positions, which allows it to attract overseas scientists
to RISH to conduct collaborative research with RISH researchers. In 2005, the number of visiting
scientists staying longer than two weeks at RISH was 71 from 17 different countries. As well,
some of RISH’s committees consist of members from foreign countries. The cooperation with
Indonesian institutions, in particular, appears strong and vibrant. There is currently an extensive
multi-disciplinary research program with the Indonesia Institute of Sciences on a large scale
Acacia mangium plantation. Some of RISH’s research facilities are made available for use by
overseas researchers. Clearly, RISH’s goal is to be recognized as an international centre of
activities on humanospheric science research. RISH is planning to further expand international
cooperation by securing funding to provide partial support to domestic and foreign researchers to
use RISH’s facilities, administration of the program, and equipment maintenance which is badly
needed.

Recommendation:

1. RISH’s strong emphasis on and unique approach to international cooperation should
be commended and it is an essential component of its strategy to become an
international centre of excellence in humanospheric science research. It is important
that this effort be adequately supported.

Vision/Objectives

The four missions of RISH fit the expertise of the research groups in the former WRI and RASC,
and appear reasonable and appropriate at this point in time. Sustainable humanosphere is a very
broad discipline, and this allows RISH to expand into disciplines not currently studied by RISH
laboratories. The current missions should be reviewed on a regular basis to ensure that they are
still relevant and that they capture ‘critical issues threatening the viability of Homo sapian and
human civilization’. Although the reviewers have been given a number of documents, none of
them presents any specific long term plan nor the goal of RISH. A strategic plan would be a
useful document for conveying the goal, vision and objectives of RISH to University
administration, RISH personnel, as well as external groups and agencies.

Recommendation:

1. If a strategic plan does not already exist, I suggest one be developed after consultation
with all stakeholders. A comprehensive strategic plan shall contain the goal of RISH
(i.e. where it wants to be in the future) and the short-, medium-, and long-term plan to
achieve its goal. As a minimum, the plan should cover research disciplines, human
resource development, financial, space requirement and allocation, and requirement
for new major facilities. The plan should be reviewed and updated on a regular basis
to reflect changes in local and world level situations.
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Management and Operation

The decision making process of RISH appears to rely on a committee structure. This is a good
system and ensures collegiality and broad involvement in decision-making.

A major issue in its operation is the lack of technical and administrative support provided to its
laboratories. Being currently at RISH allows me to observe and discuss with the professors its
operations and administrative structure. As stated above, leading edge research is being carried
out at RISH. This is achieved despite the chronic shortage of technicians at individual
laboratories. In some laboratories technician support to assist graduate students and for general
equipment maintenance is non-existence. As a result, the professors and assistant professors often
have to perform the role of technicians. This is not an efficient use of their time, and perhaps
unsustainable in the long term. It becomes apparent to me that productivity and quality of
research of RISH researchers would have been much higher had the proper technical support
been provided to individual laboratories. It is my opinion that this is a critical issue that needs to
be addressed as soon as possible. If left unaddressed, this will threaten the ability of RISH
researchers to maintain its current level of achievement and potentially lead to departure of high
calibre researchers. The same comment probably applies to administrative support, but that is less
chronic compared with the technician support problem. Some administrative assistance given to
financial monitoring and conference organization may free up more time for professors to
concentrate on technical work and interaction with potential sponsors of research projects.

Recommendations: :

1. It is recommended that the situation of lack of technician support be reviewed as soon
as possible and an action plan be developed to address that issue. As a minimum, I
suggest that the aim of the plan should be to provide one technician per laboratory.

2. Given the large number of symposia, workshops and conferences organized and
hosted by RISH laboratories each year, RISH should consider hiring an administrative
assistance to handle the logistics of organizing and hosting meetings, symposia,
conferences and workshop on campus. This position could be self-supporting through
the registration fee charged to participants.

Respectfully submitted by

N

Sc .

Professor and Director

Wood Science and Technology Centre
University of New Brunswick
Fredericton

New Brunswick

CANADA

Email : yhc@unb.ca
March 25, 2007
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INSTITUTE FOR TERRESTRIAL STATE UNIVERSITY OF NEW YORK
STONY BROOK, NY 11794-5000
Telephone: (631) 632-8009
Fax: (631) 632-6251

AND PLANETARY ATMOSPHERES

March 27, 2007

Prof. Dr. Takashi Watanabe

Research Institute for Sustainable Humanosphere
Kyoto University

Gokasho, Uji, Kyoto 611-0011

JAPAN

Dear Professor Watanabe:

Professor Kawai, Director of RISH, has asked me to be an International External
Evaluator for the Research Institute for Sustainable Humanosphere (RISH). First, I
should explain that I am an atmospheric scientist, so I know the atmospheric research
activities of RISH quite well. In fact, there are a few areas where I do research that are
very related to research at RISH. I have lesser, but some, knowledge of the space science
activities at RISH: however, I have encountered quite a bit of this in my capacity of
President of SCOSTEP (Scientific Committee on Solar-Terrestrial Physics). I have no
better than a layman’s knowledge of the problems of wood research, so I won’t comment
very much on this.

I 'must say that I was very skeptical when I first heard of the merger of the Wood
Research Institute (WRI) with the Radio Science Center for Space and Atmosphere
(RASC). I have been familiar with the work of RASC almost since the founding in 1961
of its predecessor unit, the Ionospheric Research Laboratory. I was very familiar with the
scientific research of Professor Susumu Kato even as a graduate student, and I have
known Professor Kato for almost 40 years now. I was also familiar with the transition to
RASC as well as the transition in leadership when Professors Shoichiro Fukao and
Toshitaka Tsuda assumed their leadership positions. Simply put, RASC is the world
leader in applying very large atmospheric radars to studying the lower and middle
atmosphere. Furthermore, they have also led the world in establishing research cfforts
that help us understand atmospheric behavior in the deep tropics. Here, I am not only
thinking of the EAR, but also of the radiosonde campaigns of Professor Tsuda and the
SOWER program, for which Professor Shiotani is a driving force. Elaborating on this
theme, RISH has been an example for the world in setting up partnerships with scientists
and developing nations in research. Here, I am mainly thinking of Indonesia, there are
several other important partnerships that have been set up. RISH has also been very
active in partnerships with leading scientists all over the world, including other advanced
nations. They also have hosted many important 1nternat10nal meetings. I will expand on
these themes in the following.
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The MU radar has been operating since 1984, and it is still the most advanced and
capable MST radar facility in the world. There is also an impressive suite of instruments
(other radars, lidars, etc.) that are co-located with the MU-radar. The Equatorial
Atmospheric Radar (EAR) is located in West Sumatra, almost exactly on the Equator, a
region of special interest to the atmospheric sciences. It has been operating since 2001.
Through the CPEA project, a number of facilities have also been deployed in Indonesia.
CPEA is an international project that extends from the lowest part of the atmosphere to
the thermosphere/ionosphere. :

There is also excellent ongoing work on meteorology and climate at RISH. RISH
has been a leader in Japan for transitioning atmospheric radar development to
applications by JMA. The same is true for transitioning GPS data from research to
operations. The space plasma component of RISH also benefits investigations into Earth
Science satellite development such as efforts to deploy a satellite for sensing soil
moisture.

There is also a lot of emphasis on radio science at RISH, particularly on various
aspects of solar power station satellites. These are large solar energy collectors deployed
on an orbiting satellite. The idea then is to beam the energy back to Earth in the form of
microwaves to provide clean energy for Earth’s inhabitants. This clearly presents a
number of technical and environmental challenges, and RISH scientists are researching
these.

Space science is also a very active area in RISH. RISH scientists analyze data
from a number of spacecraft that have been deployed by the international community.
Several of these instruments have been developed at RISH. This research looks toward
expanding the humanosphere beyond the surface of Earth.

While the study of wood is not my field of expertise, I can easily appreciate the
importance of studying this most important renewable resource for a sustainable society.
Wood also occupies a very important role in Japan’s heritage. The study of wood at
RISH seems to use the latest technologies, and I am impressed how there has been a
migration of interest from one RISH group to another. Examples of this include
Professor Tsuda’s study of tree rings in the tropics and also the use of wood in space. It
is also clear that some shared facilities span the interests of the various groups at RISH.
These include the database and the A-KDK computer facilities.

Metrics have become popular in measuring productivity in science. I note that in
2004, RISH scientists published about 125 papers in refereed journals and about 100 in
2005. This is one measure of productivity, and it indicates that RISH scientists have been
productive by this measure. Recently, I served on a US National Research Council
committee that authored a report on Metrics for Climate Science Research. In that report,
we cautioned against focusing on simplistic metrics. Rather, we followed what has
become industry’s best practice by focusing on four classes of metrics: Process, Input,
Output, and Impact. I commend RISH for their creative approach to “process.” Having
three crosscutting units (the Core Research Division, the Center for Exploratory Research
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on Humanosphere, and the Department of Collaborative Research Programs) involves all
the RISH disciplines in these three large units. It also allows for pursuing ongoing
research, investigating forward-looking research thrusts, and looking outward for fruitful
collaborations. On the “Input” side, RISH has an impressive number of state-of-the-art
facilities that bodes well for future progress. With regard to “Output,” clearly PhDs and
refereed publications are being produced at a good rate. As mentioned previously, there
is also evidence of “Impact” in the transfer from research to operations in diverse areas.
While on the subject of metrics, the material I was given indicates a growth from 89
RISH collaborative research programs in 2003, to 99 in 2004, to 191 in 2005, to 216 in
2006, to 250 in 2007. I can’t see through this metric to see if this is excellent progress or
not. I can’t see the degree of “granularity” in the programs. Are we seeing an expansion
in small focused programs? Where do the more ambitious, longer-term programs fit in?
I just can’t tell. Note that I’m not saying that this growth in the number of programs is
bad. I’m just saying that the expansion of this number by itself is not necessarily a metric
showing positive progress. Certainly, the research projects and PhD and MS thesis
abstracts for 2005 and 2006 all look very good, and I’m impressed by these.

I’d like to say a bit more about the international outreach efforts of RISH. I can
say without any reservation that RISH has the most extensive and successful international
outreach effort of any comparable organization in the world. Also, none of this comes at
the expense of their high quality research and education programs. On the contrary, it
enhances these programs.

I have been a faculty member for 29 of my 38 working years (post-PhD), so I
know the difficulty of getting faculty members in diverse areas to cooperate in a large
multi-disciplinary effort. RISH, Kyoto University, and Japan should be very proud of the
remarkable progress that RISH has made during its three years of existence. I am very
impressed by the progress made so far. I have known colleagues at Kyoto University
during the pre-RISH era and also those who have helped advance the progress of RISH.
Creating RISH and moving it forward would not have been possible in most institutions.
Kyoto University has a culture that encourages excellence in education and research and
also broad collaboration. Its excellence is due to partly to the excellent people involved,
but also due to the remarkable culture that has been established at Kyoto University.

I hope you find these comments useful.

Sincerely,

e

Marvin A. Geller
Professor
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Evaluation of Research Institute for Sustainable Humanosphere (RISH), Kyoto
University

This evaluation is mainly concerned with the Solar Power Satellite activities headed
presently by Professors Kozo Hashimoto and Naoki Shinohara. I am most familiar to
this program through their publications, presentation and personal contacts including my
participation in international collaboration activities. RISH presents very unique research
programs not easily found in other parts of the world. Their Solar Power Satellite
activities are of no exception. In terms of academic programs dealing with this subject
matter, RISH is comfortably leading the world. My observation on this program is
summarized below.

Research Activities

Solar power satellite research has been carried out for a number of years mainly in USA
(such as by NASA) and Japan (several organizations in addition to Kyoto University).
What is unique at RISH is its sustained effort. The research at RISH has been focused
more on applications of various microwave components and systems to generation,
transmission and rectification of the high microwave energy from a solar satellite to the
earth surface. In addition to feasibility study based on several system concepts, RISH has
embarked on very ambitious projects spanning almost all aspect of the system. The
research components include (1) efficient high power microwave generation at the
satellite, (2) beam forming by transmitting antenna with controlled beam shapes and
beam direction and (3) highly efficient acquisition of the received microwave power on
the ground and its rectification to DC. Although technologies related to generation,
transmission and reception of the microwave signals have been highly developed if the
applications are for radar and communication, they are not immediately useful for solar
power satellite projects. Specifically, in communication and radar, the information
contained in the main beam of the antenna is required to be sent most faithfully. On the
contrary, in the power transmission, the efficiency of the energy being transmitted and
received is important. This requirement imposes severe conditions on how to distribute
the energy over the transmitted antenna so that the leakage of the energy beam acquired
on the ground needs to be as small as possible. Since the power transmitted is on the
order of GW or more, even 0.01% leakage is a substantial amount and may cause
environmental impact. RISH team has been addressing the problems related to (1) ~ (3)
above and some of the approaches are very unique from scientific and engineering points
of view.

In the area of power generation, RISH has investigated use of semiconductor devices or
vacuum tubes, or combination thereof. For the last several years, RISH has been
studying phase and amplitude controlled magnetrons. This is an interesting engineering
approach, because the magnetron is a low cost high power device but its phase and
amplitude stability has been known to be far from acceptable, particularly for solar power
applications. They have obtained very encouraging results so far. This reviewer
nevertheless encourages the RISH team to keep an eye on the progress of semiconductor
devices, particularly the high bandgap devices such as GaN transistors. Another
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important effort is that the RISH team recognized importance of efficient power
combining, because a single device cannot supply sufficient power. To this end, they are
looking into the spatial power combining based on active antenna approach. They have
obtained encouraging results.

In the area of beam control, the RISH team has looked into analog retrodirective array
concept as well as digital beam forming technique. Recently, they have introduced phase
adjustment technique so that a large array can be self steered to provide a pinpointed
beam.

In the area of recovery of DC power from the received microwave power on the ground,
the RISH team has been working on rectenna arrays and accomplished a rectennna with
one of the highest conversion efficiency.

In addition to the main thrust of research as described above, the group is also
disseminating the core technologies to other smaller scale applications. For instance, the
group is working on remote power delivery to a model airplane or a robot. In addition,
they are looking into wireless power delivery within a building or a conference room so
that “true” wireless environment (both information and power) can be established. More
recently, it is noticed that the group is working together with other parts of RISH program.
Antenna developed with wood as a substrate is an excellent example of interdisciplinary
research taking advantage of expertise in RISH. This type of activities is strongly
encouraged.

Overall, the research projects conducted by this group in RISH are exciting and unique in
the world with many tangible results along the vision they subscribe to. The number of
students involved in the SPS and related projects is significant. The rate of publications
is very good as evidenced in the materials provided to this reviewer.

International Collaborations

International collaborations at RISH take several forms. The group related to SPS has a
significant advantage in international and domestic research collaboration due to its
unique experimental facilities METLAB and SPSLAB which are available to outside
researchers. In particular, METLAB can handle high power microwave measurement
and is a unique facility in the world dedicated to microwave device and system studies
involving high power.

In the area of human exchange, the SPS group in RISH has traditionally been very active
in hosting long and short term guests. Recent long term visitors include Dr. B. Shishkov
from Bulgaria. Short term visitors are numerous. One of the best formats for
international collaborations is by way of conferences and symposia. The SPS group has
participated in many international activities including the URSI and IEEE. In particular,
they have been very active in formation of the SPS White Paper through URSI. In
addition, RISH has been very enthusiastic in organizing workshops and symposia. I
have participated in several of them related to SPS technologies. Two of the recent ones
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are “Radio Science Symposium for a Sustainable Humanosphere” on 20 -21 March 26
and “The 3" International Symposium on Sustainable Energy System” on 30 August — 1
September 2006. For the first one, participants are from US, France and Germany. The
second one contains many sections of RISH but the section related to SPS has been
participated by ESA, Texas A&M, RAS in Russia, Bulgarian Academy, UCLA,
University of Florida and University of Michigan as well as many Japanese researchers.
Since many students have also participated in the meeting, they benefit not only in the
technical exchange but also in the educational aspect by knowing leading international
researchers and their views toward the humanosphere. Overall, I have rarely seen an
organization as active as RISH in regard to international collaboration through
interactions among researchers from many countries.

Vision/Objectives

The vision and objectives of RISH are clearly stated. The research projects are placed in
scope of contributions to the future of mankind. In the case of SPS related projects, their
aim is to provide sustainable energy for mankind through solar power satellites. In
addition, they have a wider scope of wireless energy transfer such as efficient energy
transfer by wireless technology among the portable information and data devices and
autonomous robot operations. Interactions of SPS group with other parts of RISH start
appearing and are encouraged strongly.

Conclusions

I have enjoyed my association with SPS group in RISH. The group has been working
very effectively on subjects important for the future of mankind in particular for
harvesting technologies of clean sustainable energy for the next generations. I provide
strong support for their activities.
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Jet Propulsion Laboratory
California Institute of Technology

4800 Oak Grove Drive
Pasadena, California 91109-8099

(818) 354-4321

Director Professor Dr. shuichi Kawai

Research Institute for Sustainable Humanosphere
Kyoto University

Gokasho, Uji, Kyoto 611-0011, Japan

FAX: +81-774-38-3681

Dear Prof. Dr. Kawai,

I am pleased to have been asked to be an International External Evaluator for the Research Institute
for Sustainable Humanosphere (RISH), Kyoto University, Uji, Kyoto, Japan. I do this with great
pleasure. I have reviewed the written material presented to me and listened to the overview
presentation given by you on 8 March 2007. The presentation gave us a good overview of all the
collaborative efforts that are ongoing within RISH and also external national and international
collaborations as well.

The productivity of RISH has been quite remarkable. The number of publications in the last few years
(2004 and 2005) was very high and is increasing at a rapid rate. A particularly noteworthy feature
taken from the authorship of the papers is the amount of international collaboration that is taking
place. This will further establish RISH not only as a national center, but also as an international one as
well. The number of international symposia on the topic of sustainable humanosphere either led by
RISH members or supported by RISH members is also quite impressive. This activity will be
rewarding for future collaborative efforts involving other national scientists/institutes and international
scientists/institutes.

The division of the four missions of RISH (Earth Environment, Solar Energy Utilization, Space
Environment, and Wood Utilization) into three separate programs (Core Research Division, Center for
Exploratory Research on Humanosphere and Department of Collaborative Research Programs) is well
thought out and appears to be working well. Development of the latter two areas of collaboration, the
Center for Exploratory Research on Humanosphere and the Department of Collaborative Research
Programs are both still in a developmental phase. The Department has had an excellent beginning and
shows very good promise for further development. The Center appears to just be beginning and will
need nurturing to develop to its full potential.
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Jet Propulsion Laboratory
California Institute of Technology

Although I can say that RISH has been extremely productive for the immediate past and at the present
time, I have some concerns about the future. Almost all of the past effort has been performed by the
staff of the Core Research Division. There has been very little additional manpower added to RISH to
accomplish some of the additional efforts envisioned by the Center (CER) and the Department
(DCRP). From the budget provided in handout section 4, the amount of funding for supporting the
Center and Department is only ~75 million yen at this time. In the question/answer period of 8
March, I have gathered that ~200 million yen is required to support travel, cost for consumables, and
to develop new facilities necessary for the attainment of collaborative program goals. This funding
will also be used to support interdisciplinary workers of the Center who will explore future
technologies of sustainable humanosphere. I therefore strongly encourage the government funders of
RISH to increase the support of the Institute until a full level has been attained. This could be done
over a ~5 year interval as the Institute is growing.

The Department (DCRP) already has the hardware and facilities (MUradar, A-KDK computer, EAR,
METLAB/SPSLAB, WCH, DOL, LSSFDHR, SP and Xylarium) in place for domestic and
international collaborations. It is doing an excellent job with these facilities. However the additional
funding mentioned above will help keep the research programs going smoothly as the number of
collaborative programs and facilities expand in the near future. ‘

I also see a future problem with scientists who obtain PhDs from the Center. They will be doing
research on exploratory projects, interdisciplinary research or on fusion-related problems. These
young people will need encouragement for a place in the future job market. Permanent positions
should be formed where people with this unique expertise could be supported long-term. Funding
agencies/the University should be made aware of these long-term goals, so that provisions can be
made for future support.

Sincerely Yours, _- _—
Darcee |/ gzw&é\,

Bruce T. Tsurutani

Senior Research Scientist
Principal Scientist

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California 91109- USA
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International External Evaluator:
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Sasana Wydia Sarwono Building 3th Floor
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Phone: 62-21-522-5711 ext. 288
Fax/Phone: 62-21-525-2362

E-mail: endang.sukara@lipi.go.id

Jakarta — INDONESIA, April 8", 2007
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BACKGROUND INFORMATION

Kyoto University has merged WRI and RASC (both worked towards the
sustainable development of human society) to form RISH in April 2004 to further
contribute to welfare of the future generations. RISH is a new domestic and international
collaborative research institute within the University which consists of three Research
Cores: Core Research Division (focused on fundamental research on humanosphere),
Department of Collaborative Research Programs (promotes domestic and international
collaborative research), and Center for Exploratory Research on Humanosphere (explores
creative and innovative fields of research by amalgamating different research disciplines
and expertise. RISH aims to integrate the individual research results obtained in all the
Core Research Divisions to accomplish the mission of RISH: (1) to solve present and
future problems concerning the humanosphere e.g. the assessment and remediation of the
humanosphere, (2) to develop science and technology through biomass and solar power
satellite research toward a solar energy society, (3) to study the space environment and its
utilization, and (4) to develop technology and materials for cyclical utilization of bio-
based resources. RISH also has inter-mission project which is to create new scientific
fields for sustainable humanosphere through domestic and international collaborative
projects.

In achieving the mission, RISH has set up the primary objective which is to
explore innovative sciences and technologies which eventually contribute to establishing
a solar energy-dependent sustainable society amenable to the environment.

RISH is managed by the Director and has 3 Core Research Divisions (Diagnostic
and Control of Humanosphere, Strategic Research of Humanosphere, and Creative
Research Development of Humanosphere), 1 Centre for Exploratory Research on
Humanosphere and 1 Department of Collaborative Research Programs. There are 17
laboratories attached to those above three Core Research Divisions, 3 laboratories
attached to the Centre for Exploratory Research on Humanosphere and 2 sections
attached to the Department of Collaborative Research Programs. During 2004 and 2005,
RISH with 47 staff members, 47 of Post Doctoral Fellows, and 97 graduate students
producing 140 and 107 papers published in refereed journals illustrating a significant
contribution to the mission of RISH.

To run and manage the organisation, RISH also establish four important bodies
namely Executive Board, Professors meeting, Advisory Board, and Mission-Promoting
Committee.

EVALUATION PROCEDURE
Prof. Shuichi KAWAI, Director of RISH inviting International External
Evaluators, Prof. Endang SUKARA (Deputy Chairman for Life Sciences of the

Indonesian Institute of Sciences (LIPI)) through his official letter dated on February 13%,
2007. The valuator guided by eight (8) RISH documents namely:
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Brochure of Research Institute for Sustainable Humanosphere (RISH), Kyoto
University

List of Publications in 2004 and 2005

Research Institute for Sustainable Humanosphere, Digest from “Bulletin of Kyoto
University”

Overview of Research Institute for Sustainable Humanosphere (RISH) (Power
Point on Organization, Staff, Student, Budget, Department of Collaborative
Research Programs, Center for Exploratory Research on Humanosphere, Mission
and Human Resources Development) presented by Prof. Shuichi KAWAI during
his visit to Cibinong Science Center LIPI in Cibinong - Bogor, Indonesia on
February 28" 2007 at the Division of Technical Implementation Unit of
Biomaterial LIPI

“Sustainable Humanosphere”, Bulletin of Research Institute for Sustainable
Humanosphere (RISH) No. 1 August 2005 and No. 2 August 2006

International Newsletter No. 15, 16 and 17, 2005 and No. 18 and 19, 2006.
Program of International Symposium on Sustainable Humanosphere 2005 and
2006

Present Status and Future Prospects of Collaborative Research at Research
Institute for Sustainable Humanosphere (RISH)

In addition to the 8 documents above mention, RISH also provide the evaluator

with two additional documents:

9.

Kyoto University — Fact and figure 2006/2007

10. Kyoto University Profile 2006/2007

Prof Shuichi KAWALI, Director RISH, visited Cibinong Science Center LIPI

Bogor, Indonesia. He was accompanied by Prof Yuji IMAMURA and Prof Toshiaki
UMEZAWA and gives a brief presentation on RISH at the Division of Biomaterial
Technical Implementing Unit of LIPI on February 28", 2007.

EVALUATION OBJECTIVES

As stated in Prof. Dr. Shuichi KAWALI official invitation letter February 13%,

2007, the evaluation focused on four main aspects namely:

1

2.
3.
4.

Vision/objectives

Research Activities (focusing on fields closer to the speciality)
International Cooperation

Others (e.g. management operation etc.)

COMMENT AND RECOMMENDATIONS

It is a strategic decision when Kyoto University merged WRI and RASC to form

RISH in April 2004 as an inter-university collaborative research institute. With the
establishment of RISH, Kyoto University could further contribute to welfare of the future
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generations as it is highlighted in RISH’s objectives: to explore innovative sciences and
technologies to promote Kyoto University contributions to establish a solar energy-
dependent sustainable society amenable to the environment which is very much inline
with current global needs.

RISH is equipped with three Research Cores: Core Research Division,
Department of Collaborative Research Programs and Center for Exploratory Research on
Humanosphere. RISH Research cores are very broad and consist of many disciplines of
sciences. The aim of RISH to integrate the individual research results obtained in all the
Core Research Divisions to accomplish RISH’s missions is of primary important task to
ease RISH involvements in solving present and future problems of humanosphere. It is
also strategic when RISH established inter-mission project to create new scientific fields
for sustainable humanosphere through domestic and international collaborative projects.
It is also important for RISH to be a key player among 13 Research Institutes at Kyoto
University. RISH could also be able to invite resources from the 6 Organizations, 17
Graduate Schools, 10 Faculties, and 20 Centers within Kyoto University to participate in
the establishment of a solar energy-dependent sustainable society at global level.

After reading all of the materials given by RISH, hearing presentation of the
Director of RISH, Prof. Suichi KAWALI, here are the following recommendations:

1. Learning from RISH’s objectives and missions, it is ample of opportunities for RISH
to play an important role to further involve with global communities in solving present
and future problems of humanosphere,

2. RISH which has been authorized by MEXT as an inter-university collaborative
research institute affiliated with Kyoto University should become a leading agency to
promote sustainable humanospere and pooling all resources within Kyoto University
campus, in the region and world scientific communities in achieving to objective,

3. The establishment of inter-mission project is of important and strategic to RISH to
continue creating new scientific fields for sustainable humanosphere,

4. International collaborative projects particularly with the developing countries where
the humanosphere is in agony e.g. hot spot country like Indonesia, should be of
priority. Meanwhile, RISH continue to focus on exploring fundamental research on
the humanosphere and maintain RISH’s core competency through the Cores Research
Divisions,

5. It is important for RISH to continue integrating the individual research results
obtained in all the Core Research Divisions and demonstrate the value to achieve
RISH’s mission. But most important for RISH to integrate individual researches ideas
and expertises in setting up research priority and designing research proposal. RISH
may develop and establish research priority setting to be adopted by RISH staff
members. The role of Professors Meeting and Advisory Board may be optimized for
this purpose.

6. It would be of great value if RISH could convert research outcome e.g. publications to
knowledge and connect those knowledge to the global community. For this purpose,
the establishment of pilot project to demonstrate the value of sciences for sustainable
development is of important to influence decision makers to adopt research outcome
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10.

to policy. Centre for Exploratory Research on Humanosphere which continuously
explore creative and innovative fields of research amalgamating different research
disciplines and expertise should play a central role in the future,

It is timely for RISH and 13 Research Institutes, 6 Organizations, 17 Graduate
Schools, 10 Faculties, and 20 Centers within Kyoto University together with domestic
and foreign institutions to further promote the importance of research on
humanosphere

. It is important for RISH to optimize the resources e.g. human resources, networks, and

facilities including satellite office in and outside the country to promote sustainable
development,

It is important for RISH to continue inviting more support from the government and
attract more funding agencies and donors to get involve in addressing present and
future problems on humanosphere,

The role of Executive Board, Professors Meeting, Advisory Board, and Mission-
Promoting Committee would be a key factor in achieving RISH’s mission.

Jakarta - INDONESIA, April 8", 2007

of. Endang SUKARA

)eputy Chairman for Life Sciences
INDONESIAN INSTITUTE OF SCIENCES
Sasana Wydia Sarwono Building 3th Floor
J1. Jenderal Gatot Subroto No. 10

Jakarta 12170 INDONESIA

Phone: 62-21-522-5711 ext. 288

Fax/Phone: 62-21-525-2362

E-mail: endang.sukara@]lipi.go.id
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Sustainable Humanosphere

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
observations of Earth’s environment with the Middle and
Upper 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  in-
stitutes of 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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Director: KAWAI, Shuichi, Dr. Agr.
Vice-Director: TSUDA, Toshitaka, D. Eng.
Gokasho, Uji, Kyoto 611-0011

Tel. +81-774-38-3673

Fax. +81-774-38-3600 or +81-774-31-8463
http://www.rish.kyoto-u.ac.jp
koho@rish.kyoto-u.ac.jp

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, which has the highest authority and elects
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 Con-
trol of Humanosphere, Division of Strategic Research of
Humanosphere, and Division of Creative Research and
Development of Humanosphere. The RISH has four visit-
ing professor positions for three foreign scientists and for
one domestic scientist. In addition, the RISH has COE po-
sitions to invite both senior and junior scholars from over-
seas. 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.



DIVISION OF DIAGNOSTICS AND CONTROL OF
HUMANOSPHERE

This division consists of seven research sections: Labora-
tory of Biomass Morphogenesis and Information, Laboratory
of Biomass Conversion, Laboratory of Metabolic Science of
Forest Plants and Microorganisms, Laboratory of Plant Gene
Expression, Laboratory of Atmospheric Sensing and Diagno-
sis, Laboratory of Atmospheric Environmental Information
Analysis, and Laboratory of Radar Atmospheric Science. 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 elucidation and
integral understanding of the mechanisms of wood formation
as well as measurement and diagnostic analysis of the atmos-
pheric environment with the aid of radio science and technol-

ogy.

+ Laboratory of Biomass Morphogenesis and Information
Professor

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

1. Hierarchical structure and function of cell wall 2. Biogene-
sis and Biodegradation of structural polysaccharide, 3. Xy-
larium database and wood anatomy,
sugiyama@rish.kyoto-u.ac.jp

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,
kbaba@rish.kyoto-u.ac.jp

B. Clair, T. Almeras, H. Yamamoto, T. Okuyama, J. Sugi-
yama: Mechanical state of native cellulose microfibrils in ten-
sion wood, Biophys J 91, 1128-1135 (2006)

N.-H.Kim, T. Imai, M. Wada, J. Sugiyama: Molecular direc-
tionality in cellulose polymorphs, Biomacromolecules, 7,
274-280 (2006)

Y. W. Park, K. Baba, Y. Furuta, I. lida, K. Sameshima, M.
Arai and T. Hayashi: Enhancement of growth and cellulose
accumulation by overexpression of xyloglucanase in poplar.
FEBS letters, 564, 183-187 (2004)

The biological mechanisms how nature constructs and/or con-
trols the structural complexity of woody biomass are investi-
gated. In order to improve biomaterial utilization and envi-
ronmental assessment and remediation system, fundamental
theories of such biomechanism will be developed.

+ 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
chemicals by biological functions of white rot fungi, 3. Deg-
radation of polymers by white rot fungi and their biomimetic
radical reactions, twatanab@rish.kyoto-u.ac.jp
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Associate Professor

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

1. Molecular breeding of bio-catalysts for biomass conversion,
2. Development of recombinant-gene expression system in
basidiomycetes, 3. Molecular biological analysis of lignin
degrading enzymes, yhonda@rish.kyoto-u.ac.jp

Assistant Professor

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

1. Studies on 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,
takahito@rish.kyoto-u.ac.jp

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, Takahito Watanabe and Takashi Wa-
tanabe: Molecular breeding of white rot fungus Pleurotus
ostreatus by homologous expression of its versatile peroxi-
dase MnP2, Appl. Microbiol. Biotechnol. 71, 114-120 (2006)

T. Watanabe, R. Inoue, N. Kimura and K. Furukawa: Versatile
transcription of biphenyl catabolic bph operon in Pseudomo-
nas pseudoalcaligenes KF707, J. Biol. Chem., 275,
31016-31023 (2000)

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 trees
which are suitable for sustainable society, 4. Metabolic pro-
filing and networkanalysis of tree secondary metabolism,
tumezawa@rish.kyoto-u.ac.jp

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,
thattori@rish.kyoto-u.ac.jp

S. Sakai, T. Nishide, E. Munir, K. Baba, H. Inui, Y. Nakano, T.
Hattori, and M. Shimada: Subcellular localization of glyoxy-
late cycle key enzymes involved in oxalate biosynthesis of
wood-destroying basidiomycete Fomitopsis palustris grown



on glucose, Microbiology, 152, 1609-1620 (2006)

T. Watanabe, T. Hattori, T. Tengku, and M. Shimada: Purifica-
tion and characterization of NAD-dependent formate dehy-
drogenase from the white-rot fungus Ceriporiopsis subver-
mispora and a possible role of the enzyme in oxalate metabo-
lism, Enzyme and Microbial Technol., 37, 68-75 (2005)

S. Suzuki, M. Yamamura, M. Shimada, and T. Umezawa: A
heartwood norlignan, (E)-hinokiresinol, is formed from
4-coumaryl 4-coumarate by a Cryptomeria japonica enzyme
preparation, Chem. Commun., 2838 — 2839 (2004)

Metabolic Science of Forest Plants and Microorganisms : We
are involved in analyzing metabolic functions of forest plants
and microorganisms from a wide variety of aspects, including
organic chemistry, biochemistry, molecular biology, and ge-
nomic science, in order to conduct basic investigations con-
tributing to 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,
yazaki@rish.kyoto-u.ac.jp

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,
taka@rish.kyoto-u.ac.jp

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, hkuroda@rish.kyoto-u.ac.jp

K. Terasaka, J. J. Blakeslee, B. Titapiwatanakun, W. A. Peer,
A. Bandyopadhyay, S. N. Makam, O. R., E. L. Lee, A. S.
Murphy, F. Sato, and K. Yazaki, PGP4, an ATP-binding
cassette P-glycoprotein, catalyzes auxin transport in Arabi-
dopsis thaliana roots. Plant Cell, 17 (11), 2922-2939 (2005).

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 bio-
syntheses of various metabolites and their transport. Molecu-
lar 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-
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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), tsuda@rish.kyoto-u.ac.jp

Associate Professor

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

1. Radio and optical remote-sensings of Earth's atmosphere, 2.
Meteor radar and airglow imager observations in Indonesia,
3. Dynamics in the middle and upper atmosphere,
nakamura@rish.kyoto-u.ac.jp

Assistant Professor

HORINOUCHI, Takeshi, D. Sc. (Kyoto Univ.),

1. Numerical study of the equatorial atmosphere, 2. Dynamics
of atmospheric waves and convection, 3. Atmospheric data
analysis and visualization, horinout@rish.kyoto-u.ac.jp

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).

Horinouchi T., T. Nakamura, and J.-i. Kosaka, Convectively
generated mesoscale gravity waves simulated throughout the
middle atmosphere, Geophys. Res. Lett., 29 (21), 2007,
doi:10.1029/2002GL016069 (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, shinotani@rish.kyoto-u.ac.jp

Associate Professor

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

1. Study of ionospheric irregularity, 2. Study of atmospheric
turbulence layer with radar interferometry technique, 3. Study
of atmospheric radar system, yamamoto@rish.kyoto-u.ac.jp



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)

M. Yamamoto, S. Fukao, T. Tsuda, S. Kato and R. F. Wood-
man: Mid-Latitude E-Region Field-Aligned Irregularities
Observed with the MU Radar, J. Geophys. Res., 96,
15943-15949 (1991)

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.

+ Laboratory of Radar Atmospheric Science

Professor

FUKAO, Shoichiro, D. Eng. (Kyoto Univ.),

1. Development of advanced radar systems for atmospheric
remote sensing, 2. Study on coupling processes in the equato-
rial atmosphere with the Equatorial Atmosphere Radar (EAR),
3. Observational study of the middle and upper atmosphere
with the MU radar, fukao@rish.kyoto-u.ac.jp

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, hasiguti@rish.kyoto-u.ac.jp

Assistant Professor

YAMAMOTO, Masayuki, M. Eng. (Kyoto Univ.),

1. Study on atmospheric dynamics in the equatorial region, 2.
Observational study of topical atmosphere with atmospheric
radars, m-yamamo(@rish.kyoto-u.ac.jp

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
GLO016685 (2003)

S. Fukao, H. Hashiguchi, M. Yamamoto, T. Tsuda, T. Naka-
mura, M.K. Yamamoto, T. Sato, M. Hagio, and Y. Yabugaki,
Equatorial Atmosphere Radar (EAR): System description and
first results, Radio Sci., 38, 1053, doi:10.1029/2002RS002767
(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.
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DIVISION OF CREATIVE RESEARCH AND
DEVELOPMENT OF HUMANOSPHERE

This division consists of seven research sections: Labora-
tory of Active Bio-based Materials, Laboratory of Sustainable
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 on
developing of new materials and technologies required to ex-
tend our sustainable humanosphere through the research on
measurement 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. Effective utilization of bark tannin from fast
growing trees, 3. Materials design in the sound board of mu-
sical instruments, yano@rish.kyoto-u.ac.jp

Associate Professors

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

1. Rheological properties of wood at high temperatures, 2.
Temperature and humidity environment of wooden building,
tmorooka@rish.kyoto-u.ac.jp

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, ftanaka@rish.kyoto-u.ac.jp

F. Tanaka, T. Iwata: Estimation of the elastic modulus of cel-
lulose crystal by molecular mechanics simulation, J. Wood
Science, 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.:Shrinkage stress of wood during drying
under superheated steam above 100C, Holzforshung, 58(4),
423-427 (2004).

The innovation of various advanced processing technologies
and functional materials relating to sustainable bioresources
such as wood based on the fundamental studies of their
physical 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, skawai@rish.kyoto-u.ac.jp

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,
umemura@rish.kyoto-u.ac.jp

Ragil Widyorini, Jianying Xu, Higashihara,t , Watanabe,T.;
Kawai,S :Self-bonding characteristics of binderless kenaf core
composites, Wood Sci Technol, 39, 651-662 (2005)

K. Umemura, Y. lijima, S. Kawai : Development of new
natural polymer-based wood adhesives II. Effects of molecu-
lar 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 recyling/desposal system of wood biomass. New wood
based materials harmonized with both global and regional en-
vironment are being developed by making use of the func-
tions and structure of wood as a cellular solid.

+ Laboratory of Structural Function

Professor

KOMATSU, 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, kkomatsu@rish.kyoto-u.ac.jp

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,
stakino@rish.kyoto-u.ac.jp

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,
moritakuro@rish.kyoto-u.ac.jp

Kohei Komatsu, Kiyoshi Hosokawa, Shingo Hattori, Hidenao
Matsuoka, Kuniyoshi Yanaga and Takuro Mori: “Develop-
ment 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 ), Port-
land, Aug. 2006.

Takuro 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
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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. Evaluation
and analysis of the structural performance of wooden
sub-assemblies, which compose of wooden structures, are
also our important role to make wooden structures survive
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,
imamura@rish.kyoto-u.ac.jp

Associate Professors

TSUNODA, Kunio, D. Agr. (Kyoto Univ.),

1. Environmentally sound termite management based on the
understanding of their foraging behavior, 2. Development of
wood preservation system to reduce the risk of human health
and environmental impact, 3. Application of supercritical

fluid to the preservative treatment of wood and wood-based

composites,
tsunoda@rish.kyoto-u.ac.jp

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, tsuyoshi@rish.kyoto-u.ac.jp

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 SiC/C composite material from wood based carbons,
hata@rish.kyoto-u.ac.jp

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

K. Tsunoda: Transfer of fipronil, a nonrepellent termiticide,
from exposed workers of Coptotermes formosanus (Isoptera:
Rhinotermitidae), Sociobiology 47, 563-575 (2006)

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
Alumina by Pulse Current Heating, Fullerenes, Nanotubes,
and Carbon Nanostructures 13: 435-445 (2005)

T. Yoshimura, T. Fujino, T. Ito, Takao, K. Tsunoda and M.
Takahashi: Ingestion and decomposition of wood and
cellulose by the protozoa in the hinldgut of Coptotermes
formosanus Shiraki (Isoptera: Rhinotermitidae) as evidenced
by polarizing and transmission electron microscopy.



Holzforschung, 50(2), 99-104 (1996)

Fundamental and practical investigations are carried out on
the natural and urban/housing ecosystem to establish in-
novtvie 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 another research
issues to search for the harmonized life with environment.

+ 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,

omura@rish.kyoto-u.ac.jp

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,
usui@rish.kyoto-u.ac.jp

Y. Omura and D. Summers: Dynamics of high-energy elec-
trons interacting with whistler mode chorus emissions in the
magnetosphere, Journal of Geophysical Research, 111,
A09222, doi:10.1029/2006JA011600, (2006)

H. Usui, H. Furuya, H. Kojima, H. Matsumoto, and Y. Omura:
Computer experiments of amplitude-modulated Langmuir
waves: Application to the Geotail observation, Journal of
Geophysical Research, 110, A06203, doi:
10.1029/2004JA010703, (2005)

We evaluate electromagnetic environments in natural space
plasmas as well as those around spacecraft by making use of
supercomputers. We also perform simulations of material cy-
clings in the humanosphere, and we try to predict its future
variation.

* 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, 3. Development of plasma wave instruments,
kozo@rish.kyoto-u.ac.jp

Associate Professor

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

1. Space solar power system, 2. Microwave power transmis-
sion, 3. Microwave applied technology,
shino@rish.kyoto-u.ac.jp

Assistant Professor
MITANI, Tomohiko, M. Info. (Kyoto Univ.),
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1. Wireless power transmission, 2. Microwave engineering, 3.
Solar power satellite/ station (SPS),
mitani@rish.kyoto-u.ac.jp

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”, IEEE 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, K.  Hashimoto,
Phase-Controlled Magnetron Development for SPORTS:
Space Power Radio Transmission, The Radio Science Bulletin,
310, 29-35, (2004.)

Research on solar power satellite through wireless power
transmission and other microwave applications for humano-
sphere.

 Laboratory of Space Radio Science

Professor

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

1. Space environment measurement and exploration, 2. Space
mission design and applications, 3. Space systems engineer-
ing, yamakawa@rish.kyoto-u.ac.jp

Associate Professor

KolMA, 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,

kojima@rish.kyoto-u.ac.jp

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 missione, 3. BepiColombo mission (Explora-
tion mission to Mercury), yueda@rish.kyoto-u.ac.jp

H. Yamakawa, 1. Funaki, Y. Nakayama, K. Fujita, H. Ogawa,
S. Nonaka, H. Kuninaka, S. Sawai, H. Nishida, R. Asahi, H.
Otsu, and H. Nakashima: Magneto Plasma Sail: An
Engineering Satellite Concept and its Application for Outer
Planet Missions, Acta Astronautica, 59, 8-11, pp. 777-784,
2006.

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 the space environments via satellite observations,
theory, and computer simulations based on radio science and
radio engineering. Further, we forward the use of solar power
energy by the development of Solar Power Station/Satellite.

e DIVISION OF STRATEGIC RESEARCH OF
e HUMANOSPHERE

This division consists of three research sections: Labora-
tory 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 foreign institutions, explores re-
search fields that are not presently investigated by the regular
staff.

* Laboratory of Advanced Research

Visiting Professor
Nakamura, Yoshitoshi, D. Eng.
Samejima, Masahiro, D. Agr.

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

+ Laboratory of Integrated Research
International visiting professorship for the integrating various
research on the humanosphere.

Visiting Professor

Gyu-Hyeok, Kim, Ph. D
Narayana Rao, Daggumati, Ph. D
Nikolay, Gavrilov, Ph. D
Summers, Danny, Ph. D
Blagovest, Shishikov, Ph. D
Visiting Associate Professor
Kartal, Nami Saip, Ph. D

Gopa, Dutta, Ph. D

+ Laboratory of Interdisciplinary Research
International visiting professorship for interdisciplinary re-
search among the spheres constituting the humanosphere.

Visiting Professor
Ying Hei, Chui, Ph. D

CENTER FOR EXPLORATORY RESEARCH ON THE
HUMANOSPHERE
Director: Imamural, Yuji, 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, the atmosphere and the space, and contribute to new
interdisciplinary fields relating to the humanosphere by
amalgamating the four regions.

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

DEPARTMENT OF COLLABORATIVE RESEARCH
PROGRAMS

Director: TSUDA, Toshitaka, D. Eng. (Kyoto Univ.)
Technical Staff:

SORIMACHI, Hajime,

1. Identification of wood species, 2. Administrative coordina-
tion for research projects, 3. Publicity for the activities of the
Institute, sorimachi@rish.kyoto-u.ac.jp

This department consists of two sections: Section for in-
ter-university collaborative programs, and Section for interna-
tional collaborative programs. The department plays a key
role in the RISH as an inter-university cooperative research
institute, and promotes intensive collaborative research pro-
grams by using a number of experimental and observation fa-
cilities 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, oper-
ated 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 in 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 consists of
high-performance parallel machines, the RAID disk array
system, and 3-D visualization software for parallel processing
are also available for A-KDK users. The A-KDK has been
available for collaborative 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
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
Living-Sphere Simulation Field (LSF)

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 poten-
tial of new measures. The LSF, which measures approxi-
mately 16,000n3, is located in the government forest of Ka-
goshima Prefecture (southern Japan), and serves wide re-
search interests such as field assessment of the protection of
wood and wood-based materials from deterioration, simula-
tion fields for woody biomass recycling, experimental fields
to collect information on the global atmosphere, and a simula-
tion field for microwave transmission. DOL and LSF are fa-
cilities for collaborative laboratory research projects, which
require wood-deterioration organisms such as termites and
decay fungi, or fieldwork, respectively. Fundamental and ap-
plied studies on wood deterioration organisms are conducted
in the laboratory and in the field.

Wood Composite Hall

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

Forest Biomass Analytical System (FBAS)

The Forest Biomass Analytical System (FBAS) is a facility of
cooperative study programs which require chemical analysis
of tree and herbaceous biomass based on specialized tech-
niques. The system is opened to the public since 2006 and
RISH calls for collaborative projects not only in the field of
wood science but also in other scientific and technological
areas such as plant biotechnology, plant metabolic engineer-
ing, plant physiology, plant pathology, plant nutrition, and
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animal nutrition. This system consists of an autoclave for ni-
trobenzene oxidation and mass spectrometers. Several wood
analysis such as thioacidolysis, nitorobenzene oxidation, and
quantification of lignin can be done.

(2) DATA-BASE

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 15,015 samples, which include more than
3,617 species, 1,131 genera, and 172 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.

Radar and Satellite Databases

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

(3) COLLABORATIVE RESEARCH PROJECTS

The department is dedicated to the promotion of international
collaborative research. We lead international collaborative
projects, encourage exchange of scientists, and organize in-
ternational symposia. Currently we are promoting a number
of projects, such as the JSPS-LIPI Core University Program
for the sustainable production and utilization of tropical forest
resources, international collaborative studies on satellite mis-
sions, and oversea observations of the equatorial atmosphere.
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 scien-
tific development in Asia and the rest of the world.
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Staff, Student (incl. PDF), and Budget

Number of staff members (AY 2005)

Project
Tenure based Guest Total

researcher researcher
Professor 14 0 8|22
Associate Professor 12 0 1]13
Lecturer 2 0 0[2
Assistant Professor 10 0 o[10
Total 38 0 9147

Post Doctoral Fellows; Research Fellows (AY2005)

JSPS Foreign fellow }Jesl\zv? Japanese 2:7:::" research i;ﬁfwct based P.D. Research fellow Research student [Total
12 6 6 10 5 8 47
Number of graduate students (AY2005)
Graduate School |Graduate School | Graduate School [Graduate School Total
of Science of Engineering of Agriculture of Informatics o
Ph. D course 6 3 28 4 41
Master course 3 13 31 9 56
Total 9 16 59 13 97
Annual Budget of RISH (Unit: 1,000Yen)
Academic year Personnel Material Subtotal Grant—in—aid Cooperative Donated Total
expenses research—funds|research—funds
2004 497,577 481,253 978,830 189,500 115,047 39,183 1,322,560
2005 469,519 444,011 913,530 188,700 189,697 69,351 1,361,278
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Department of Collaborative Research Programs

The department is responsible for (1) Inter-university
collaborative research programs, and (2) international
collaborative programs.

(1) The department promotes Inter-university collaborative
programs, inviting not only Japanese but also overseas
researcher and students. RISH procides eight facilities
and equipment for collaborative programs, hosts data-
bases on the humanosphere, and promotes
interdisciplinary and incubative projects by supporting
research meetings.

(2) RISH’s research activities are wide spread across the
world. The department supports international
collaborative projects, and also opens research facilities,
equipment, and data-bases to the international
community.

Facilities and Equipment at RISH for Collaborative Research
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Thé MU Radar
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AY 2005

Database for
Humanosphere
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Database on the Humanosphere ’

Collaborative Researches Using Databases

xylarium was founded in 1980, consisting of
OnecC i“'i‘;“i 30 D CS, ) U d, d U
microscope slides of specimens. This laboratory opens
ese samples and slides to P ds open seminars for wood
identification. This database also includes a large amount of resource data
—on basidiomycete genes (reat sampies of dried wood-=rotting fungi-and their—j
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satellite, atmospheric environm ata observed from radio
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atmosphere obtained with EAR, global meteorological data obtained with

ious satellites, plant genetic resource data (EST analysis of genes——

involved in useful materials), and wooden structural component data (data
- -on-principal wooden structural joints).

Erpriirksl atrmrgdusie lncrvaton dati
I e cat abkairgd by Gou i Procrepe o s
ey R ik

International Collaborative Research

Research facilities/equipment
and database: open to
overseas researchers
MU radar: AY 2005, proposals
from overseas commenced.
EAR : located in Indonesia.
Accepts proposals from
Indonesian scientists
6 committees for collaborative
research have invited
members from abroad

/Request letters from oversea

scientists for international

collaborative research :

70 from 21 countries
77 .

/Overseas committee
members
AY2005: 7 members on 6
\committees(S countries)
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Collaborative Research Programs

Collaborative Research Programs in AY2006 (as of September 2006)

The committee of managers for
. No Remarks
collaborative research
25 and 29 programs in the 1%
MU Radar & and 2" semesters, respectively
A-KDK 37
METLAB/SPSLAB 10
Equatorial Atmosphere Radar (EAR) 27
Living-Sphere Simulation Field (LSF) 16
Deterioration Organisms Laboratory 13
(DOL)
Wood Composite Hall 20
Forest Biomass Analytical System .
(FBAS) 8 | Started in the second semester
Database for Humanosphere 13
A 25 symposia including 7
Conferences / Symposia 18 symposia organized by RISH
Total 216

Foundation of RISH and Growth of Domestic and International
Collaborative Research

] | | [ AY 2003 AY 2004 AY 2005 AY 2006 A\:(2007>

History
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research core
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research programs

250

Programs
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DASH
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In and after AY 2004:
Symposia and seminars for
expanded use of research
facilities (equipment) for
collaborative research

AY 2005: Dramatic
increase in number of
collaborative research

facilities and equipment

and start of international
collaborative research

AY 2007: Enhancement of
research infrastructures
as a domestic and
international collaborative
research core
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Present Status of Collaborative Research
Workshops for Collaborative Research Projects

RISH is actively carrying out various domestic and international collaborative
research projects.

“JSPS-LIPI Core University Program in the Field of Wood Science”

“Coupling Processes in the Equatorial Atmosphere (Research collaboration in
specific research fields) ”

“Plasma Wave Observations via GEOTAIL Satellite”

RISH held research conferences / symposia to effectively promote the
collaborative research projects.

AY 2004 : 16 conferences / symposia
AY 2005 : 27 conferences / symposia
(19 out of 27, organized by RISH / total 1310 attendees)
(8 out of 27, hosted by RISH / total 293 attendees )
AY 2006 : Carrying out 25 conferences / symposia
(7 out of 25, organized by RISH)
(18 out of 25, hosted by RISH)

Center for Exploratory Research on Humanosphere

The Center consists of three laboratories.

The Mission research fellows and in-campus guest researchers are involved with the study of the inter-
sphere science of humanohabitat, forest-sphere, atmosphere and space, and contribute to expanding new
interdisciplinary fields of humanosphere research by amalgamating these four spheres.

Laboratory of Exploratory Research Programs
Mission research fellows

Laboratory of Interdisciplinary
Research Programs

In-campus guest

RISH staff ,gr' researchers
3 }" y Off-campus cooperative

' researchers

bu

Laboratory of Fusion
Research Programs

Exploration and promotion

. L 4 Forums, seminars,
of new interdisciplinary projects

Symposia, and workshops

Creation of new mission projects, feedback to Research Divisions
and Department of Collaborative Research Programs

The Center designs forums, seminars, symposia, and workshops, and promotes research achievements for
the better and deeper understandings of the humanosphere to inspire the creation of new Mission projects.
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“%.. |Research by Mission Research Fellow
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* A potential use of carbon 14 for the study of sustalnable humanosphere
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by mean of a future gravity mission with Satellite to Satellite Interferometry
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¥ . . .
=:%| Organization of Open-seminars

Held Every Wednesday(Total 26 in AY2005)

Some Titles of Open-seminars

Mission1: Assessment and Remediation of the Humanosphere

Atmaephernis general
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Fa iy = Dbssrvatsn
it i b

of equatonisl
atmosphere
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In this mission we clarify the mechanisms for a wide variety of natural or man-made
phenomena occurring in the humanosphere on the basis of observation and analysis.
Moreover, by paying attention to the roles of forest diversity, forest resources and their
structure and function are analyzed, with the aim of phytoremediation by using transgenic
| plants.
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Mission2: Science and Technology towards Solar Energy
Society through Bio-mass and Solar Power Satellite Research

The technical base for the practical utilization of Space Solar Power Systems (SPS) and Biomass Energy
leading to the reduction of CO, emissions is being developed by using technologies such as microwave
power transmission, conversion of wood biomass to fuel, and chemicals and advanced carbon materials
made using biological and thermochemical technologies. Efforts have also been devoted to establish the
basic methods for new interdisciplinary science for the transformation and utilization of solar energy
based on inter-spheric cooperation.

Solar energy

.
Solar power satellites

Mission 3: Study of the Space Environment and its Utilization

The ultimate goal of Mission 3 is to build research foundations for expanding
the Humanosphere into space for future generations. Experiments,
simulations, and theoretical analyses of the space environment are conducted
by using the KDK computer system, a database of spacecraft observations,
and laboratory experiments.

Mission 3: Study of the Space Environment and s Wiilization

The scope of the research on
space plasmas and cosmic rays
are expanded for this objective.
Investigations of the space
environment surrounding the
Earth, development of new
jl technologies for the exploration of
space, quantitative evaluation of
b artificially perturbed environments
L,._._;:..:.... i around spacecraft as well as for
the evaluation of natural space
plasmas are conducted. Possible
utilization of new wood materials
| in the space environment is also
being investigated.
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Wooden House using
Natural Structural Materials

f I
| i
o

L

Ubiquitous Power Sources in Eco-
Houses

Low-Environmental
Impact Termite Control
System

Mission 4: Development o
Utilization of Bio-based Resources

This Mission aims to realize sustainable societies by building resource cycling systems of forest resources. Among bio-based
resources, forest resources are renewable and have a potential capacity for large scale production. Through research on forest
resources, the development of fundamental technologies with lower environmental impacts on every phase of the biomaterial life

Fundamental Concept for
the Sustainable and

Autonomous Utilization of
Wood Resources

Extraction Technology to Purify Environments
Contaminated by Preservative Treated Wood

nd Materials for Cyclical

Transparent Bio-nanofiber
Reinforced Plastic

Wireless Power
Space System

Use of Compressed Low density Sugi as a Peg

Low-Environmental
Impact Adhesives

Intersphere and interdisciplinary projects creating new scientific fields for a sustainable humanosphere are
performed in this inter mission. At present an international research project, the Acacia Project, is being
carried out setting a large-scale Acacia mangium plantation in southern Sumatra as a research field.

Acacia Project
Sustainable forest it is

rapidly gaining importance especially in
South-East Asian countries. A large-
scale Acacia mangium plantation could
be a key strategy for establishing a
sustainable society by fixing carbon
dioxide and thus contributing to both
the global environment and the local
community. However, many concerns
with the sustainability of the forest in
terms of monocultural management,
regional economy, and limited usage of
its wood products and so on still have
not been resolved. In this context, a
large-scale Acaci gium plantation
in southern Sumatra has been set as a
research field that will integrate the
fields of bioscience, forest science,
radio science, atmospheric science,
and materials science in a collaborative
research project between RISH and the
Indonesian Institute of Sciences (LIPI).

Environmental Impacts Assessment

oo ol 00 g ot weod

Sustainable
Resources

Study on the utilization

Monitoring of regional meteorological of Acacia wood.

changes in a large-scale Acacia
plantation

Study on the genetic
improvement of Acacia trees
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Human Resource Development through Domestic and International
Collaborative Research Programs

1.

2.

Education at University
Graduate Schools: Agriculture, Engineering, Informatics, Science
and also joined to Global Environmental Study, and Biostudies
Faculty: Engineering, Agriculture
General Studies: 4 courses in 2006
Kyoto Sustainable Initiative : 2 lectures in English (scheduled in 2007)
Postdoctoral Research Fellows and Commoners
Mission Research Fellow (PD): 6 in 2005, 6 in 2006
JSPS Fellow (PD): 18 (6 domestic, 12 international)
Fellows (PD) supported by project budgets or scholarships from foreign countries (PD) :10
Private industrial researchers: 21 research projects, 71 persons in 2005

Mid-Term Plan of Kyoto University

(Minister of Education, Culture, Sports, Science and
Technology authorized on March 31, 2006)

3-5. Concrete strategy concerning nationwide, joint educational cooperation.

1.
2.
3.

Enhancement of site education based on field practice, and faculty students will study a broad-
variety of science from basic to applied science.

Domestic collaborative research facilities will be used to improve the efficiency of research
training for postgraduate students.

Creation of a system to accept postgraduates from other universities under the domestic
collaborative education program.

Establilshment of open seminars, intended for postgraduates, young researchers, and members
of society from outside the university.

181







6. EHFBHRBPE (EXD)

183






Present Status and Future Prospects of the Collaborative Research
at the Research Institute for Sustainable Humanosphere

Toshitaka Tsuda
Head, Department of Collaborative Research Programs
RISH, Kyoto University

1. Introduction

The Research Institute for Sustainable Humanosphere (RISH) was founded in academic
year (AY) 2004 by reorganizing two previous research institutes, the Wood Research Institute (WRI)
and Radio Science Center for Space and Atmosphere (RASC). After deliberation at an advisory
council of the Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT),
RISH has been authorized as an inter-university collaborative research institute affiliated with Kyoto
University.

In order to solve various scientific issues that are anticipated to hamper the sustainable
growth of human societies in the 21* century, RISH has set up the following four research 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 the
space environment and its utilization, and (4) development of technologies and materials for cyclical
utilization of bio-based resources. In line with the above four missions, RISH provides both Japanese
and overseas researchers with collaborative research facilities and equipment and a variety of
databases on the humanosphere, and also holds research conferences/symposia to promote novel,
interdisciplinary and exploratory research programs. We report here the status up to AY 2005 of

collaborative research activities at RISH.

2. Present Status of Collaborative Research
2.1 Facilities and Equipment for Collaborative Research

RISH succeeded the system established by RASC for collaborative research using the MU
(Middle and Upper atmosphere) radar and A-KDK (Advanced Kyoto-daigaku Denpa-kagaku
Keisanki-jikken computer). In AY 2004, RISH began to apply METLAB (Microwave Energy
Transmission Laboratory)/SPSLAB (Solar Power Station/Satellite Laboratory) to this system. RISH
promoted a total of 99 collaborative research programs using these three facilities in AY2004. In AY
2005, RISH started to additionally use EAR (Equatorial Atmosphere Radar), Wood Composite Hall,
LSF (Living-sphere Simulation Field), and DOL (Deterioration Organisms Laboratory), and
launched 48, 44, 12, 21, 18, 12, and 13 collaborative research programs for respective facilities (168
programs and 551 users in total). In addition, a committee of experts for FBAS (Forest Biomass

Analytical System) was organized to promote the collaborative research after AY2006.
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Facilities and Equipment at RISH for Collaborative Research

AY2004
AY 2005
Wood Composite Hall
AY 2006 [

Figure 1. Eight Collaborative Research Facilities and Equipment and database (Xylarium).

The eight research facilities and equipment at RISH are shown in Figure 1. Some of the
facilities are located and operated outside the Kyoto University campus. The MU radar (Shigaraki
MU Observatory) is located in Shigaraki-cho, Koka-city, Shiga Prefecture, while the LSF is located
in Fukiage-cho, Hioki-city, Kagoshima Prefecture.

The Equatorial Atmosphere Radar (EAR) is located at Koto Tabang in West Sumatra,
Republic of Indonesia, which is operated in close cooperation with the National Institute for
Aeronautics and Space (LAPAN) of Indonesia in accordance with a Memorandum of Understanding
(MOU).

2.2 Database on the Humanosphere

The database developed by RISH mainly consists of a collection of wood samples and
digital data on the humanosphere.

With regard to the wood samples, which are notable to specialists in the field, the
Xylarium places 15,015 wood samples (KYOw collections, containing 3,617 species, 1,131genera,
and 172 families) and 9,563 microscope slides of specimens. This laboratory opens these samples
and slides to the public and holds open seminars for wood identification. This database also includes
a substantially large number of resource data on the basidiomycetous gene (real samples of dried
wood-rotting fungi and their gene information).

The digital data consist of the space plasma wave data observed with the GEOTAIL
satellite, the atmospheric environment data observed with various radio and optical equipment at the

Shigaraki MU Observatory, the behavior of equatorial atmosphere obtained with EAR, global
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meteorological data obtained with various satellites, plant genetic resource data (EST analysis of
genes involved in useful materials), and wooden structural component data (data on principal
wooden structural joints).

These data-sets were brought together and compiled as the “Database on the
Humanosphere.” RISH opens the database to the public without any restrictions, to expand its use

for scientific and technological research studies.

2.3 Research Conferences/Symposia for Collaborative Research Projects

RISH is actively carrying out various domestic and international collaborative research
projects. Typical project examples are “JSPS-LIPI Core University Program in the Field of Wood
Science” and “Coupling Processes in the Equatorial Atmosphere (Grant-in-Aid for Scientific
Research on Priority Areas of MEXT)” both of which have been carried out with the cooperation
mainly of Indonesia. Other examples are scientific satellite projects including “Plasma Wave
Observation via the GEOTAIL Satellite” in which RISH is participating jointly with institutions in
Europe and the U.S.

In AY 2005, we held a total of 27 research conferences/symposia (16 in AY 2004) to
effectively promote these collaborative research projects. Among them, RISH organized 19
conferences/symposia, with a total of 1,310 participants. RISH also hosted eight research
conferences to encourage both Japanese and overseas researchers to propose collaborative research

projects. A total of 293 persons attended these conferences.

2.4 Promotion of International Collaborative Research with Facilities and Equipment at RISH

RISH allows overseas researchers to use the research facilities and equipment and
intellectual property, thereby expanding the research community internationally. For example, in AY
2005 we accepted international collaborative research programs on a trial basis. Two programs for
the MU radar were proposed by overseas researchers. For the EAR, which is installed in Indonesia,
we lend intensive support for collaborative research programs proposed by Indonesian researchers.
(Four research programs were carried out in AY 2005). Similar international use of other facilities is
being prepared. RISH also invites researchers from overseas as committee members for

collaborative research to solicit their opinions from an international standpoint.

2.5 Present Status of the Domestic and International Collaborative Research

Table 1 summarized the status of research facilities and equipment for collaborative
research during AY 2005. The MU radar, A-KDK, METLAB/SPSLAB and EAR, all of which are
large research facilities, were operated for 2,964, 8,424, 1,790, and 8,100 hours, respectively. This
implies that their operating rates ranged from 61.3% to 96.2% and the percentage of their use for
collaborative research stayed in a high range from 57.8% to 100%. The Wood Composite Hall,
which is equipped with various research facilities, was also used for a high rate of collaborative
research (68.5%). The Living-sphere Simulation Field (LSF) and Deterioration Organisms
Laboratory (DOL) were used throughout the year (365 days). For the LSF, in particular, the

percentage of field area used for collaborative research reached 83.3%.
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The database on the humanosphere was dramatically upgraded in AY 2005, resulting in a

sharp increase in the number of accesses. For the part of the database that can be opened to the

public, we received 15 collaborative research proposals (68 persons). On-line access to the database
totaled 1,296,343, taking up 2,670 GB of storage space.

Table 1. Domestic and international collaborative research activities at RISH in AY 2005

Number |Potential Actual operation |Operation time  |Total number
of operation time per year |used for of users / private
Programs| time (hour) (Operating collaborative sector
per year rate) research ( rate)
Equipment
The MU Radar 48 4,000 *' 2,964(74.1%) 2,964(100%) 162/13
A-KDK 44 8,760 8,424(96.2%) 8,424(100%) 76/0
METLAB/SPSLAB 12 2920 L0 = 10S0G8.7%) 52/13
(61.3%)
EAR 21 8,400 8,100(96.4%) 8,100(100%) 108/0
Wood Composite Hall 18 150 days| 105 days (70%)| 72 days (68.5%) 5577
Forest Biomass started in
Analytical System ~ | AY2006 )
Facilities
Field area 1.7 ha,
LSF 12 |Area available for use 1.2 ha, 53/20
Area used for collaborative research 1.0 ha (83.3%)
DOL 13 [365 days used for collaborative research (100%) 45/18
Sub total 168 551/71
Database 5 1,296,343 accesses, 2,670 GB do.wn-loaded (volume 631
of database open to collaborative research)
Conference * Symposium
Organized by RISH 19 1,310 participants -
Hosted by RISH 8 293 participants -
Grand total 210 619/72

Note 1: Includes 1,000 hours for system maintenance

Note 2: Includes experiment preparation time

A total of 191 research programs were conducted in AY 2005. Among them, 168

programs utilized seven research facilities and equipment, 15 programs used the database on the

humanosphere, and eight programs organized research conferences. In the second semester of AY

2006 FBAS was newly operated as a collaborative facility, and 8 collaborative research proposals
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were accepted (as of December 8, 2006). Including this additional facility, a total is estimated to
reach approximately 220 during AY2006.

The history of RISH and the recent progress of domestic and international collaborative research are
shown in Figure 2. Expenditures for “the Formation of Domestic and International Collaborative
Research Core on the Humanosphere using Collaborative Research Facilities” were budgeted in AY
2005 by MEXT as the special education and research expenditure (for research core formation).
Taking this opportunity, we promoted research activities using collaborative research facilities and
equipment on a full scale. In particular, we are going to introduce the “Development and Assessment
for Sustainable Humanosphere (DASH) System” for collaborative research studies in the field of

life science.

Foundation of RISH and Growth of Domestic and International
Collaborative Research
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Figure 2. Progress of domestic and international collaborative research at RISH

3. Organization and Support System for Collaborative Research Activities
3.1 Department of Collaborative Research Programs and the Center for Exploratory Research
on Humanosphere

In order to promote the collaborative research by means of the facilities and equipment,
and to encourage international collaborative research, RISH organized the Department of
Collaborative Research Programs. Under the advisory board (comprising 15 staff members working
at RISH) of the Department, 10 committees of experts for collaborative research are organized.
These committees (comprising 73 RISH staff members, 16 researchers outside of RISH, 38

researchers out of Kyoto University, and seven specialists invited from overseas, as of AY 2005)
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manage eight collaborative research facilities (equipment), databases, and collaborative projects.

The Department comprises two Sections. The Section for Inter-university Collaborative
Programs is made up of the chairpersons of the 10 committees (one of them is the head of this
Department). The Section for International Collaborative Programs is made up of two faculty staffs
that are responsible for both education and management. In addition to the 12 faculty staffs of RISH,
nine research support members and one technician are assigned to this Department to effectively
fulfill the responsibilities.

Another department of RISH, namely the Center for Exploratory Research on
Humanosphere, is responsible for exploration and promotion of interdisciplinary projects and
creation of new scientific fields in cooperation with the Department of Collaborative Research
Programs. This Center is made up of the Center Head and two staffs of RISH (concurrent post) each
in charge of the Laboratory of Exploratory Research Programs, Laboratory of Interdisciplinary
Projects, and Laboratory of Fusion Research Programs, respectively.

This center is also staffed with mission research fellows who were selected from among
many applicants. They are engaged in finding and incubating new mission research subjects that are
expected to evolve into domestic or international collaborative research programs in the future. It is
sometime difficult to achieve our research missions for a sustainable humanosphere through the
staffs of RISH only. Liaison researchers outside of RISH (43 researchers in 13 departments in Kyoto
University as of AY 2005) are invited to supplement the research fields that are not completely
covered by RISH researchers.

As described above, all of research staffs at RISH belong to the Core Research Divisions,
actively participating in research programs in their special fields. However, as described above, most
of them hold a post concurrently at the Department of Collaborative Programs or the Center for
Exploratory Research on Humanosphere. Thus, RISH’s staffs are in charge of operation of research
facilities and equipment, management of the databases, and collaborative research activities, and

they are also responsible for domestic and international joint projects and new scientific missions.

3.2 Support System for Collaborative Researchers

With regard to the application procedures for collaborative research programs, as well as
operation of the facilities, we have implemented various measures from an early stage to improve the
efficiency of office tasks and enhance convenience for users. For example, we announce invitation
for collaborative research programs and distribution of application forms through our website, and
receive the applications via e-mail.

The MU radar and A-KDK are maintained and serviced by engineers dispatched from an
engineering firm under contract with Kyoto University. For the Shigaraki MU Observatory located
outside the university campus, RISH provides accommodations (eight rooms for 16 persons) to offer

convenience to the collaborative researchers who have to stay overnight at the observatory.
3.3 Collection of Opinions from the Collaborative Researcher Community

Collecting opinions from the users and reflecting these opinions are very important in

order to grasp academic trends and respond to demands from the collaborative researcher
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community. Based on this philosophy, we hold symposia on the use of research facilities and
equipment and disclose our research results to the public. Status of the collaborative research
activities is statistically analyzed and open to the public. Self-inspection and self-assessment are
performed every year. RISH’s overall research activities are to be assessed by external observers in
AY 2006.

As the deliberative body to the director, RISH organizes the advisory board, which
comprises four research staffs from other faculties of Kyoto University, 11 researchers outside of
Kyoto University and 16 staffs of RISH. The advisory board discusses on the effective use of
research facilities for domestic and international collaborative research studies being promoted by
the Department of Collaborative Research Programs. Their opinions are reflected in the RISH

management system.

4. Human Resource Development through Domestic and International Collaborative Research
4.1 Education of University Students

RISH’s staffs are involved in education at the four graduate school in Kyoto University
(eight staffs for Engineering; seven for Informatics; 22 for Agriculture; four for Science) and to a
joint research course of the graduate school of Global Environmental Studies and Biostudies. RISH
is entrusted to educate graduate students through the use of research facilities and equipment for
mission-oriented collaborative research on the humanosphere. In AY 2005, we supervised 41
graduate students in doctoral courses and 56 students in master’s courses. During the year, 12
students received a doctoral degree and 25 students received a master’s degree.

RISH’s staffs also give lectures to undergraduate students of engineering and agriculture.
In addition, we give two lectures during AY2005 (four lectures in AY 2006) on “humanosphere
science” to undergraduate students (mostly 1* and 2 year students). It is noteworthy that as a
member of the Kyoto Sustainability Initiative (KSI), RISH is also engaged in human resource

development.

4.2 Postdoctoral Research Fellows (PDF) and Researchers from Private Sectors

In AY 2005, six mission research fellows are currently doing exploratory research
programs in cooperation with collaborative researchers and mission leaders. 16 postdoctoral research
fellows (four Japanese and 12 foreign scientists) are supported by the fellowship of the Japan
Society for Promotion of Science. In addition, 10 postdoctoral fellows stay at RISH on project
budget or scholarships from foreign countries. A total of 32 young researchers are engaged in
collaborative research through various systems. RISH employed 11 research assistants. We accept
two mature students in a doctoral course.

We are striving to invite more researchers from private sectors (private company) for
collaborative research programs. In AY 2005, RISH accepted 71 private sector researchers for 21

research programs.

5. Disclosure of Collaborative Research Results

Results through the collaborative research programs are presented in academic journals
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and other bulletins. In AY 2005, RISH researchers presented 110 papers in refereed academic
journals or published three research works as refereed books.

The committee for collaborative projects, which is one of the committees for collaborative
research, holds a number of research conferences and symposia to open the research results to
researchers in various fields and the public. The research conference reports are printed and
distributed to relevant organizations. It is worthy to note that RISH has the committee of experts
with the aim of actively opening collaborative research results to the public.

Before holding a research conference or symposium, RISH distributes posters to related
research institutions and also announces the event on the website. In an academic conference of
scientific associations, we hosted special sessions for collaborative research facilities and equipment
(e.g., Symposium in Commemoration of the 20th Anniversary of the Opening of the MU Radar
Observatory) to make them widely known to participants. Every year we support the meeting for the
presentation of research papers sponsored by the committee of experts of academic societies. At
these meetings, we distribute research reports (on METLAB/SPSLAB, for example) to the attendees.
In addition, we also organize meetings on interdisciplinary subjects between natural science and
social science (on wood culture and science, for example) in order to promote a new scientific field

on the humanosphere.

6. Conclusions and Future Prospects

As a domestic and international collaborative research institute affiliated with Kyoto
University, since AY 2005 RISH has successfully carried out various research projects in the field of
humanosphere science. Four mission research projects are comprehensively being pursued. RISH
aims to expand the connection of researchers in Japan and overseas, thereby forming an intimate
researcher community network through collaborative research.

However, we are facing several problems to be resolved before successfully promoting
domestic and international collaborative research studies. One such problem is financial difficulties.
In particular, maintaining and operating existing research facilities and equipment being used for
collaborative research is very expensive. The internal budget allotted for maintenance and operation
of these facilities is less than the actual necessary amount. Due to insufficient personnel expenses,
we cannot employ project leaders (professor rank, on an annual salary basis) as originally planned.

Meanwhile, reinforcing the research infrastructure is indispensable for comprehensively
achieving our research missions. Introduction of the DASH system has been factored into the
budgetary request for AY 2007. The DASH system is essential for efficiently promoting mission 4
and several research programs in missions 1 and 2. Installation of the DASH system will be sure to
expedite domestic and international collaborative research on the response of plants to the
environment, forest biomass evaluation and analysis, and molecular diversity analysis, and meet the
strong requests of related sectors for the promotion of such collaborative research.

In conclusion, we sincerely hope that all of you understand RISH’s research activities and

support its challenge for further development of domestic and international collaborative research.
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