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Foreword
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Industrial development and the recent explosive increase in
the global population have given rise to a number of problems
that have become critical social issues for the 2lst century,
including shortages of energy and resources, as well as environ-
mental changes, represented by global warming. There has been
an increasing demand for reliable future projections based on an
accurate understanding of these current conditions, and for the
presentation of measures for resolving these problems.

We define the “Humanosphere” as comprising four “spheres”;
outer space, the atmosphere, the “forest-sphere,” and the human
living environment, all of which are vital to human existence. Our
goal is to promote the fundamental sciences and technologies that
are essential to understanding the various phenomena that occur
in these four spheres, and to building a “Humanosphere” that is
capable of sustainable development. As part of an urgent
scientific mission, we have been focusing on four main scientific
missions: “(1) Environmental measurement and regeneration of
the Earth” ; “(2) Conversion and use of solar energy” ; “(3) Use of
outer space environments” ; and “(4) Development of recyclable
materials.” We are also working to foster the next generation of
young researchers through participation in these world’s most
advanced research activities.

The Research Institute for Sustainable Humanosphere (RISH)
was established within Kyoto University in 2004, when Japanese
national universities were given corporate status. RISH began
full-scale activities the following year, as a university-affiliated
research institute available for common use by researchers from
across the country. RISH's collaborative usage functions
expanded dramatically during the period of the first medium-
term plan in 2004-2009. When the Institute was first established,
inter-university collaborative research activities began at three
research facilities, but five large-scale facilities were added one
after another, and the “Advanced Microwave Energy Transmission
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Laboratory (A-METLAB)” system was newly introduced in 2010,
bringing the total number of collaborative usage facilities to twelve.

A Humanosphere database was also constructed to archive
and make available the scientific and technical achievements at
RISH, and many Humanosphere symposiums are held as a venue
for exchanging ideas and making these achievements known to a
broader segment of the academic and scientific community.

Starting in 2010, RISH has become the approved Joint
Use/Research Center in the field of Humanosphere sciences.
Since its establishment, RISH has undertaken activities in three
main fields: (i) Shared use of large-scale facilities; (ii) Open use of
databases; and (iii) Promotion of collaborative projects. The
Department of Collaborative Research Programs and the Center
for Exploratory Research on Humanosphere share the responsi-
bilities of collaborative use and joint research, providing mutual
stimulation as two of RISH' s core facilities in the promotion of
Humanosphere sciences. In the future, in addition to continuing
its activities in fields (i) and (ii), where significant results have
already been achieved so far, we will take advantage of our
certification as the Joint Use/Research Center to place a greater
focus on the promotion of collaborative projects as well, propos-
ing and undertaking Flagship joint research projects.

We will continue to actively expand on educational and
research activities in collaboration with the Humanosphere
science community, comprising not only staffs and students
within RISH, but also outside researchers, domestic and interna-
tional, in an effort to scientifically demonstrate the landmarks in
mankind’s path toward the construction of a sustainable Humano-
sphere. We look forward to your valuable assistance, support and
participation.

Toshitaka Tsuda
Director
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Creation of Novel Science for Humanosphere:
Diagnosis and Remediation of the Earth
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The primary objective of the RISH is to explore innovative
sciences and technologies which will contribute to establishing a
sustainable society amenable to the environment. To this end, we
also aim to provide solutions to present and future problems
involving the four regions of our humanosphere by investigating
these problems from a global point of view.
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Joint Usage / Research Center
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RISH was approved as the Joint Usage / Research Center for the
science of the humanosphere. RISH 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 Explor-
atory Research on the Humanosphere, which explores creative
and innovative fields of research by amalgamating different
research disciplines and expertise.
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By integrating the individual research results obtained in all the
Core Research Divisions, we pursue our four missions to solve
present and future problems concerning the humanosphere: 1) the
2) the
development of science and technology through biomass and solar

assessment and remediation of the humanosphere,

power satellite research toward a solar energy society, 3) the
study of the space environment and its utilization, and 4) the
development of technology and materials for cyclical utilization of
bio-based resources. Mission research fellows are assigned to the
Department of Collaborative Research Programs and the Center
for Exploratory Research. The proposed research projects are
then conducted by these research fellows and their project
leaders, in collaboration with visiting scientists from other
domestic institutions as well as with those from foreign
institutions.
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B AM#E  Educational Programs
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We promote the education of graduate students in the scientific fields of agriculture,
engineering, natural science, and informatics at the graduate schools of Kyoto University.
We likewise educate young research fellows by encouraging their participation in collab-
orative projects using our world-class top-level research facilities operated at the Joint
Use/Research Center. We participated in two Global Center for Excellence Programs
from 2007 to 2013, namely, “In Search of Sustainable Humanosphere in Asia and Africa”
and “Sustainability/Survivability Science for a Resilient Society Adaptable to Extreme
Weather Conditions.” Moreover, we are promoting the Inter-Graduate School Program for
Sustainable Development and Survivable Societies under our Global Survivability Studies,
through which we are fostering the future leaders of our society.

H % i 5% BB
Core Research Divisions

SEFERERETR R

] %’ Division of Diagnostics and Control of Humanosphere

Executive Board N A7 ZREEIERDEF  Laboratory of Biomass Morphogenesis and Information
N AT XEHSEF  Laboratory of Biomass Conversion
FFHACHEBE(L2 5% Laboratory of Metabolic Science of Forest Plants and Microorganisms

% 1E ?& ;g %’ HIFBE=ZTFHEHEF Laboratory of Plant Gene Expression
Prof Meeti KLBEFERIZH 2% Laboratory of Atmospheric Sensing and Diagnosis
feiEsiols (LRl KTEREIEHRSE  Laboratory of Atmospheric Environmental Information Analysis

L—2—ATERFHE Laboratory of Radar Atmospheric Science

SFEMIERERR

Y Division of Strategic Research of Humanosphere

HIER

Committee BEFELT HEAEE)

S . SUEIRIEEIAEHFF  Laboratory of Climate and Ecosystems Dynamics
Mission-Promoting MRS EH (EREE) Laboratory of Advanced Research

Laboratory of Integrated Research

BRI S E (SHEAEE) Laboratory of Interdisciplinary Research
_ EFERFERIRAFR
Pﬁ 3 : L Division of Creative Research and Development of Humanosphere
Director Vice Director EYHEEEM LD EF  Laboratory of Active Bio-based Materials

EIRMFIBIR S E Laboratory of Sustainable Materials

HIEBEESEEEE DS  Laboratory of Structural Function

BEBEREXAENE Laboratory of Innovative Humano-habitability

R EMERSE  Laboratory of Computer Simulations for Humanospheric Science
£1FBERICHASE  Laboratory of Applied Radio Engineering for Humanosphere
FEHEMTOATLIFAE Laboratory of Space Systems and Astronautics

B T BY B 5% #E E SR
Department of Collaborative Research Programs

M HEEIR Department Head
£FBELEXRFIHMESEF  Section for Inter-university Collaborative Programs
S FEERERFIAMES S Section for International Collaborative programs

gzzas Wapamrpenszay B SEERAENRSMEAS
Advisory Board Board Meeting Working Committees of Inter-university/

t>%—&K Center Head

U5 EERE
Board Meeting

International Collaborative Programs

SFEFRRTFRR T Y —

Center for Exploratory Research on Humanosphere

EFEEEHFMESE  Laboratory of Exploratory Research
S EEEEFEFRMAZESEF Laboratory of International Collaborative Research
S EZELEHERMESE Laboratory of Inter-university Collaborative Research
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International Education / Research
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RISH research activity spreads over the world. Not only conducting many international collaborative

programs, we open our inter-university research facilities, databases, and research projects to the
international community. We also contribute to scientific development in Asia and other areas.

EESIL R E 7 e Y 7 b

International Collaborative Research Project

HFGEHI Tl AR AT 2N OIS H L ORRE AL, Y
HR e RSS20, MAEBEERFEZEBELTOET,
i B DAL 2 F BRI BT FEIEAE FIR 100 2 5z, ipbciRiEsnsg
W78 « REFERBEAEOBRIUIR200454. SIS U FE AT % 35 1§
BIFFEEIE504 %2 BA T T o MAFFEITEE 2 2009 4E I HAR KRB &
NIZFEH L= MG DY, COFTOHEAEITDIZANTVET,

We are dedicated to the promotion of international collaborative
research. We are conducting ca. 100 international collaborations,
and ca. 200 members and graduate students visit oversea
institutes while more than 50 foreign scientists visit us. We
have also deeply committed to establish a new unit specialized
for Synergetic Studies for Space in 2009.

B S Ay 2t b R

Memorandum of Understanding (MOU)

with foreign institutions

WFFEArCTld, AL BRI 5 28 O R L DL FRE AL,
B 5 B OF A — e S 5720, IR ONFEREEZ D
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For the promotion of international collaboration for the sciences for
sustainable humanosphere, and development of related fields of science,
we have signed following Memoranda of Understanding (MOU) and/or

Letters of Agreement (LOA) with foreign institutions worldwide. At
the end of 2013 we have 19 MOU and the number is increasing.

% (Country) Tih 2 & 44

Partner Institution

77> A (France) 75 ¥ AR GETT D w5 40 T ARS8

Center National de la Recherche Scientifique
Center de Recheerches sur les Macromolecules Vegetales

A YRR TR B AR B JE - il 2 = b

Research and Development Unit for Biomaterials, Indonesian
Institute of Sciences (LIPI)

The National Institute of Aeronautics and Space of the Republic of
Indonesia (LAPAN)

4 K27 (Indonesia) 52T TR

Faculty of Forestry, Tanjungpura University

AYRAYT RICHIEE AR AR SE T

The Research Institute for Human Settlements, Agency for Research
and Development, Ministry of Public Works — Indonesia

AVERYT ARG ERFLARTLA: - GHEAER

Faculty of Civil Engineering and Planning, Islamic University of
Indonesia

VT K University of Riau
<L —¥7 (Malaysia) < L— 37 BB R A A School of Biological Sciences, Universiti Sains Malaysia
74~ 5 F (Finland) T4 0T VREANTERT VTT Technical Research Centre of Finland
MRS Nanjing Forestry University
Hi[# (China) Fei[RAN o =24 7 Zhejiang Forestry University
VG P AR A B Southwest Forestry University

A+ % (Canada) I—7 KEFEH R E R 2EWgE 2 v 5 —

The Centre for Research in Earth and Space Science (CRESS) of
York University

4 | International Education / Research




TAVAEHE (U.S.A) F 778 RFERE W BT

The College of Atmospheric and Geographic Sciences, The
University of Oklahoma

4 >F (India) T LR ERHARFZE T

National Atmospheric Research Laboratory (NARL)

7NV T (Bulgaria) TN T R e AR AR TR

Insititute of Mathematics and Informatics of the Bulgarian Academy of Sciences

(AR PN T

18 (Taiwan)

College of Planning and Design, National Cheng Kung University

%4 (Thailand) Faguray REIEH

Faculty of Science, Chulalongkorn University

i [ (Korea) TLER AR IR BR LR} 22 K 5

College of Forest and Environmental Sciences, Kangwon National University

RIS - i i o [ B 3k 5 41

International Cooperative Studies Using Collaborative Research Facilities

AL DWFIEIIE TH B RBERRL—F—, EHNOKRMEMTHE MU
L——TI3 L FA A O EEALZIRL CWE T k%S bR
HH (DOL) BIOANE - HMBE I —3ar74—LF (LSF) %
LAt od 3L [ R i - Hiikic o EB LRI g2 3 5L L
12, BB S SR E AL CVhEET,

Equatorial Atmosphere Radar in Indonesia, and the MU radar,
our biggest facility, have been accepting international applicants
for the inter-university collaborative programs. We promote
internationalization of other facilities, such as Deterioration
Organisms Laboratory(DOL) and Living-Sphere Simulation
Field(LSF),
education by using the facilities.

and enhance technology transfer and higher

FEBTTEE S - B 70754

International Research Conferences and Schools

MIFFEANE. EIBRIFSEE S RO 21 % COE 3EUNC G-COE %%
RL-FEB M ZEE 7077 2 BINHEEL T d . B4 3 Mo
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Vo n] RMEL. A HERGEIRORRGAHHEL CREN 2 e
17072l 2004 4120 T55 7 WP Z22M S I —var [HBAR | 25
WTHEEOE FMREAOHEICHIKL L 72, £72.Wood Science
School ® FE#E % B £ 2 T.20084E %> & 1%, Humanosphere Science
School 2008, 2009. 2010, 2011, 2012, 2013% BafiE L ¥ L7z

RISH is very active in hosting international symposia and
international education programs utilizing 21st century COE and
global COE programs. In recent years approximately three
symposia / international-schools were held regularly. Numbers of
such events were conducted in foreign countries, i.e., in 2003, the
“International Symposium on Sustainable Utilization of Acacia

mangium” was held to discuss sustainable utilization of tropical
in 2004, “7th International School/
Symposium for Space Simulations” was held for the sake of

forest resources, and
education of young scientists from many countries. From results
of “Wood Science School” we held “Humanosphere Science School
2008, 2009, 2010, 2011, 2012, and 2013” in respective years.

LF A

RISH, Uji

HHE AR OIFFEE

Visiting Scientists from Foreign Countries

HEEAFFE R E AR BB 2t ST T, HEAZHOR
AW 1986 AEDSIAEY. BUETIE 3 BODOEIYa IIFER 10 4
O EAFEH D HNTOFE T JHEDPSDOHEFEH R~V
Thy HARZAMIRESAME A S HIRFTE ROFEEEDSEL 5 SEMITh72o
TP 5 %% LoTHEY. SOTHIMBEICSHVE T $2ETER
11 % OFHEPEELTCOET,

RISH has three positions for visiting scientists from foreign
countries. This program started in 1986, and we are now hosting
approximately 10 scientists every year. We also encourage young
scientists to visit us. More than five foreign post-doctoral fellows
visit RISH under “JSPS Postdoctoral Fellowship for Foreign
Researchers”. We accept approximately 11 foreign graduate
students every year.

International Education / Research | 5
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Number of staff members (as of March, 2014)

O AR E (TR 26 F3A B )

Number of graduate students (as of March, 2014)

ERNHA | ISR | #B%HA | & X 4> | BRSERRSERl | TAAWRZERE | BAERRseRt | WEMEIEER | F
#oB 13 1 2 16 R 1 5 14 3 23
P 9 0 0 9 e 2 17 15 7 41
i Fil 1 0 0 1 =t 3 22 29 10 64
B % 14 1 0 15
FAhr L Ik H 1 0 0 1
&t 38 2 2 42
OPD71O—% (FR265E3HIRTE) Number of research fellows and research students (as of March, 2014)
JSPSAMEN | JSPS | 3uvavim EA A R | o o
Fepirse 8 | 4Fprge B e B @LIGECOES) ZECWFSE R | Wigeds:
1 3 3 19 1 8 35
O Z2FF T E 48 (B A TFA) Annual Budget of RISH (Unit : 1,000Yen)

X455 N2 Wk N Bk ZRbrgE s BTN i ¢ M4 & &
Eg’ggﬁ%‘z 414,009 382,289 796,298 121,115 339,654 52,946 27,292 1,337,305
e 414,934 37842 | 772776 114110 504,290 79,424 17235 1,487,835
Eﬁféﬁ%ﬁ 431,674 399,182 830,856 171,792 408,261 71,329 22,296 1,504,534
%ﬁ%ﬁ? 376,643 528,161 904,804 179210 480,089 51912 18,292 1,634,307
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Core Research Divisions ‘

= L'a Mission1: Assessment and
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The Core Research Divisions, a group which consists of both regular and provisional staffs, is engaged
in basic investigations on our humanosphere toward achieving the stated research missions by
integrating their expertise. The Division of Diagnostics and Control of the Humanosphere which
includes 7 different laboratories 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 atmospheric environment with the aid of radio science and technology. The
Division of Creative Research and Development of the Humanosphere which also includes 7 different
laboratories pursues research on developing of new materials and technologies required to extend 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.
The Division of Strategic Research on the Humanosphere which consists of 3 different laboratories
which host both visiting scientists from other domestic institutions and those from foreign institutions
explores research fields that are not presently investigated by the regular staff.

SyLa 3 FHRE-FIA
Mission3: Study of the Space Environment and its Utilization
- Ex

® = * E]H'- ﬁ =

Svlav2: KBTI —ZH-FA B
Mission2: Development of Science
and Technology through Biomass and
Solar Power Satellite Research toward
a Solar Energy Society

.‘

Susas 1 B HEREE

Remediation of the Humanosphere | |{3 |

FRAAE

4 - _ P
it R " Sysave: FREAR- MR

Mission4: Development of Technology

and Materials for Cyclical Utilization of
Bio-based Resources :
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n 1: Assessment and Remediation of the Humanosphere

REAPEZHOGEL72RHINC R DS A AR Z W52 5L I, BB TEESNDE AL A 2GR OH
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We assess the atmosphere and the arborsphere, elucidating interaction between the spheres and
exploring forest resources for the humanosphere, and develop basic technologies for sustainable
production of forest biomass resources. We study the atmospheric circulation by radars and satellites,
measurements of minor species such as water vapor and ozone in the atmosphere, environmental

changes by tree ring analyses, conservation of diverse forest resources and their structure and
function, molecular breeding of trees for performing high carbon fixation and trees with improved
wood qualities, characterization of genes for biosynthesis and transport of useful plant secondary
metabolites, and phytoremediation by using transgenic plants and fungi. We also plan to coordinate our
studies with those on the hydrosphere and geosphere, which play an important role in the carbon
cycles of the humanosphere.
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Wood formation
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Assessment of forest-sphere
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n 2: Development of Science and Technology through Biomass and
ower Satellite Research toward a Solar Energy Society
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The technical base for the practical utilization of a space SPS and biomass energy leading to the
reduction of CO: emissions is to be developed by using technologies such as microwave power
transmission, and the conversion of wood biomass to fuel, chemicals and advanced carbon materials
using biological and thermochemical technologies. Efforts will also be made to establish the basic

methods for a new interdisciplinary science of transformation and utilization of solar energy based on
interspheric cooperation.
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Wood Biorefinery Using Microwave Power and Biocatalysts
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Hydrogen Producing Bacteria
from Intestines of Termites
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FHABAREEDHDAE RFRMORFRE
Development of Carbonized Wood
Material for Space Solar Power
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Microwave Irradiation System for Biomass Conversion
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Small and Light Weight Microwave Transmitter for Space Solar Power
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Hybrid Multiscale Composites-Carbon
Nanotubes/Carbonized Cedar wood
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Molecular Breeding of Bio-catalyst

for Biomass Conversion
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Phase Controlled Magnetron Phased
Array with 5.8 GHz for Space Solar Power
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Light Weight Microwave Woody Antenna for Solar Power Transmission
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n 3: Study of the Space Environment and its Utilization
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Advances in the research on space plasmas, cosmic rays, and interplanetary matter and their effects on
life and materials in space provide us with a better understanding of the space environment
surrounding the Earth, and facilitate the development of new technologies for exploration of the moon
and the planets. We perform space and laboratory experiments and computer simulations for the

quantitative evaluation of artificially perturbed environments around spacecraft as well as for the
evaluation of natural space plasmas. We also perform basic studies in the key technologies for the
expansion of the human habitat into space, such as the possible utilization of new woody materials in

space environments.
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Mission 4: Development of Technology and Materials for
Cyeclical Utilization of Bio-based Resources

14 | Mission-4
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In order to establish an effective resource cycling system by promoting the development of and the
utilization techniques of materials derived from forest resources, which account for 95% of the biomass,
we aim to develop novel techniques for reducing environmental impact or load. This will be attained
through each of the following stages: production, use, abolition and/or reuse on the basis of linkage to
the carbon recycling systems at the level of the human habitat, the forest-sphere and the atmosphere.
It is our current aim to construct a sustainable humanosphere by producing wood with increased
carbon fixation using genetic engineering, generating new materials for wooden eco-housing, and
developing novel recycling techniques. In conjunction with our aims, we are currently exploring the
application of microwave energy transmission techniques to facilitate the accomplishment of our goals.
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Ubiquitous Power Source in Eco-House

EREERESO7 UK 2T LDBF

S B H 2 DI Low-Environmental Impact Termite
Controlling System

Wireless Power Space System

INFF I TP IN—% B AFIBRR
Bionanofiber-based Materials

ANEEFEDEEN FHROFIBICOVWTOEARNEEZS
Fundamental Concept for the Sustainable and
Autonomous Utilization of Wood Resource
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Extraction Technology to Purify Environment
Contaminated by Preservative Treated Wood

BREEFNEBER DR
Low-Environmental Impact Adhesives

EMEILU AR ER X # DA A2 DFIF

BREMEARERN TR Use of Compressed Low density Sugi as a Peg
Construction of Wooden House using Natural Structural Materials
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Center for Exploratory Research on Humanosphere ‘
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The Center for Exploratory Research on Humanosphere was established to explore and promote new
interdisciplinary research projects relevant to the four missions of the Research Institute for
Sustainable Humanosphere (RISH) and to pioneer new scientific fields in close cooperation with Core
Research Divisions and Department of Collaborative Research Programs. The Center seeks vigorously
to expand new interdisciplinary fields of the humanosphere, in collaboration with RISH staff members,
mission research fellows, on-campus guest researchers and outside cooperative researchers. From April
2010, RISH is functioning as a Joint Use/Research Center in the field of Humanosphere Science. The
Center for Exploratory Research on Humanosphere is committed to being a base for project-based
collaborative research. In keeping with this commitment, the Center seeks applications from
researchers in and outside the University for collaborative research projects: the“ Exploratory Research
for Sustainable Humanosphere Science” program invites applications from young researchers to
undertake interdisciplinary exploratory research; the “Mission Research for Sustainable
Humanosphere” program invites applications for research projects that address RISH’s four missions.
In an effort to promote project-based collaborative research, the Center also conducts several research
projects on sustainable humanosphere, as its flagship research projects. The Center seeks to promote
international research collaboration through open recruitment of research projects as well as various
educational and research programs in and outside the University. The Center also holds various events,
such as symposiums and open seminars, to disseminate results of collaborative research projects,
thereby promoting Humanosphere Science and expanding the Humanosphere Science research
community.
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Center for Exploratory Research on Humanosphere
4 FEFREF RGO R

Expansion to new interdisciplinary fields of humanosphere
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Iner-sphere science of humanohabitate, forest-sphere, atomosphere and space

TaPH R ERHEOHE
Promotion of cooperative research project
EFBFERHFERRIEH EFEERXRRRS EFELEXRHESEH
Laboratory of Exploratory Laboratory of International Laboratory of Inter-university
Research Collaborative Research Collaborative Research

TSI AR EOREEE
Planning and management of
Cooperative research project
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Promotion of international
cooperative resear
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Steering of meeting
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Exploratory Research for Mission Research for Flagship Collaborative Research Sustainable Open Seminar

Susutainable Humanosphere | | Sustainable Humanosphere | | for Sustainable Humanosphere Humanosphere

Science Symposium
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Mission research fellow RISH staffs In-campus guest researchers Out-campus collaborative researchers

& J
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Organization of Open-seminar
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The Center for Exploratory Research on Humanosphere held 15 open seminars in 2013 bringing
the total number of open seminars held by the end of 2013 to 179. Through open seminars, the
Center seeks to disseminate research results, promote Humanosphere Science, and expand the
Humanosphere Science research community.
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Open Seminar in FY2013
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FIZE DML F < 2 Forest biomass estimation using microwave satellite data /
KA FFRY OV 77 v a—2DHIRIZDOWT  Characteristics of lignocellulose of
large-size gramineous plants / BB ETEDMZH S  Observation of Cloud condensation
nuclei at Noto Peninsula, Japan
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Organization of Symposium
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The Center for Exploratory Research on Humanosphere organizes and operates International Symposiums on Sustainable Humanosphere
to disseminate results of research projects conducted at the Joint Use/Research Center, promote Humanosphere Science, and expand the
Humanosphere Science research community. At the end of each fiscal year, the Center plans and holds a mission symposium to summarize
and review RISH's activities during the past year and discuss guidelines for future activities.
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Center for Exploratory Research on Humanosphere
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Exploratory Research by Mission Research Fellow
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The center promotes interdisciplinary and exploratory research by Mission Research Fellow.
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Yoshiki Horikawa : Chemical and structural features of readily-digestible
cellulose substrates and their interaction with enzymes
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Youichi Inai : A study of transport processes from the troposphere to the
stratosphere based on observations of atmospheric trace gases
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Eri Matsubara : Research on human health effects of wood extracts
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Masaki Nakamiya : Engineering Research for Improving the Space Envi-
ronment around the Earth
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Haruka Suzuki : Construction of Sustainable Utilization System for Wood-
based Resources with Local Wooden Houses
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Masaomi Yamamura : Fundamental research for the production of
large-size gramineous plants producing a novel useful lignocellulose
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Exploratory Research for Susutainable Humanosphere Science
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Applications are invited for interdisciplinary exploratory research projects in the field of Sustainable Humanosphere Science, from
young researchers (under 40 years old) both within and outside Kyoto University
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Mission Research for Sustainable Humanosphere
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Applications are invited for research projects that address RISH's four missions, from researchers both within and outside
Kyoto University
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Pulse Current Apparatus

Aparatus and method for collection of pyrolysis products
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Center for Exploratory Research on Humanosphere
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Flagship Collaborative Research on Humanosphere
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The Center promotes leading collaborative research projects of RISH.
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Integrated studies of sustainable management and utilization of tropical
plantation forests

WrFeEE - MR e Leader: Toshiaki Umezawa
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Since the establishment of the Research Institute for Sustainable Humanosphere in 2004, the members of the institute have conducted
intensively various research works towards the ultimate goal as collaborations with many scientists of outside institutions, which
include “Acacia project”, and have achieved many important results. Now it is good time to re-organize these respective sub-projects
and move on to the next stage towards the final goal. In this context, the aim of the present “flagship project” is to overview and
integrate these sub-projects and thereby to accelerate research works towards the ultimate goal as collaborations with many outside
researchers in related scientific sectors.
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Bio-nanomaterial Research
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The plant cell wall consists of 10 nm wide nanofibers called cellulose

nanofibers. Since these nanofibers are bundles of semi-crystalline extended cellulose chains, their thermal expansion is as low as that of
quartz while their strength is five times that of steel. However, the industrial utilization of cellulose nanofibers is presently quite
limited despite cellulose being the most abundant biomass resource on earth. In this flagship research, we perform collaborative fusion
research for the production and reconstitution of cellulose nanofibers. The aim is to contribute for the establishment of a sustainable
humanosphere through the creation of advanced bio-based nanomaterials such as high strength and low thermal expansion transparent
nanocomposites for use in automobiles, buildings, portable computers, medical equipment and many other products.
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Research of Advanced Microwave Processing for Biomass Refinery and o
Creation of New Materials = '“:
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Purpose of this collaborative research is to develop new microwave
processing technologies for the production of biofuels, biochemicals and il
functional materials including inorganic materials. The processing of
materials with microwave sensitizer in an optimized irradiation cavity
potentially minimizes the energy input with high selectivity in
transformation of materials. The microwave processing contributes to a biorefinery which is a key technology to replace the
petrochemical industry. Throughout this program, we finally aim to create new science of microwave processing and its applications in
transformation of organic and inorganic materials.
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Department of Collaborative Research Programs
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Domestic and International Inter-university collaborative programs form the heart of RISH. This department

serves collaborative equipment and facilities,and provides a variety of databases on the humanosphere.
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Cooperative Studies Using Collaborative Research Facilities
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MU (middle and upper atmosphere) radar at Shigaraki MU
observatory, A-KDK (Advanced Kyoto-daigaku Denpa-kagaku
Keisanki-jikken computer), METLAB (Microwave Energy
Transmission Laboratory)/SPSLAB (Solar Power Station/Satellite
Laboratory) are facilities served since 2004 and before. In 2005,
collaborative research of EAR (Equatorial Atmosphere Radar) in
Indonesia, Wood Composite Hall, Living-sphere Simulation Field
(LSF) in Kagoshima, Deterioration Organisms Laboratory (DOL)
were initiated. In 2006, usage of Forest-Biomass Evaluation and
Analysis System was commenced. In 2008, Development &
Assessment for Sustainable Humanosphere (DASH) System was
introduced to the collaborative research. In 2011, Analysis and Develop-
ment System for Advanced Materials (ADAM), and Advance Microwave
Energy Transmission Laboratory (A-METLAB) and Performance
Evaluation System of Space Electromagnetic Environment Instruments
are served for the collaborative research. In total, twelve facilities are
being operated for collaborative research.

Facilities and Equipments used for Collaborative Research
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Department of Collaborative Research Programs
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Collaborative Researches Using Databases
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Various information, such as xylarium data with wood
specimens collected since 1944, atmospheric
observation data using the MU radar and other
instruments, space-plasma data observed with
GEOTAIL satellite, are now combined as Database of
Humanosphere and served for public use. Proposals
for scientific and technological use are always
welcome.
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A collection of aged wood of historical buildings
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Expansion to International Collaborative Research
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International cooperative researches of the MU radar and the EAR (Equatorial Atmosphere Radar) started in 2005 and those of the
DOL/LSF started in 2008. Similar international use of other facilities is being prepared. Already six committees of collaborative
researches invite the committee members from oversea.
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Collaborative researches in 2004 consisted of 99 projects based on i S
three facilities. Our collaborative research is expanding with 12 FREARL—F— (1R 7 27 BNOFEE FICHESNATBARARL—4-)
facilities being operated for collaborative research from 2011 and the Equatorial Atmosphere Radar; EAR located in West Sumatra Republic of Indonesia.
total number of projects has exceeded 300 since 2012.

2HF - EREFFIAODIEFE  Expansion of domestic and international cooperative research

R
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MUL — % — 242 MUt

MU radar and Shigaraki MU observatory

MU L—%— (Middle and Upper Atmosphere Radar :

HH R R e B R SUBII RTL — &7 —) 13 i LV S JE T 0 £5 3¢

MU Bl E SN R iR s ge. 7Y 7R KO KABIIL —5—T. 1984 SED 2 USRENN O EZ IS, K

RO WA ER KR E B O E L T0ET,

The MU radar, located at Shigaraki MU observatory, Shigaraki, Japan, is known as the most capable atmospheric radar in

the world. It has been used by both domestic and international researchers since 1984 to study variability of the Earth’s

atmosphere from a variety of perspectives from meteorology to upper atmosphere dynamics.

MU L—45—418]
Outlook of the MU radar

MU L—%—

MU radar

MUL—%—id., M #EH46.5MHz. 4R 3.5MHz, M1 MW
(REE#EN) o VHF W OERZ V. 77 HEEEE 103 mdH NI
TS ROBERNKRT VT F 2R 7AEEEZ L TOE T, HlklZFr—
2OHIMEL FZ BB 25T 7Y 27 LR EIDME BT o 2004 412
. MU L—7—Blflliabs A7 2%8 AL, BELF X RINTIFIVZ
FRICIBAA=T 7B OGRS O BLI) 230 RBICRDE L 72,

The MU radar uses VHF radio waves with a frequency of 46.5
MHz (35 MHz bandwidth and 1 MW peak output power). The
antenna area consists of 475 Yagi antennas arranged in a circular
array of 103 m diameter. Fast beam steering and flexibility for
various observation configurations are characteristics of the MU
radar. In 2004, imaging observation system with ultra multi-
channel digital receivers was installed for the study of detailed
structures in the atmosphere.

1538 MU BHI T L 4 D K S B 36 1

MU radar Observatory and Various Instruments

MU L—%—TEibh 7=Hahiz 6 H L TR 4 /MUK BRIIlL — 77— 2%
PHFESNEL 720 BRI EEZT TROEBHVBEBINZIToT0E
T o 153 MU BLT O 8ha OEIMIZTNS DK ENEM S, Fo4
FEAS I A FED 720 OB G R HIATNTHEY. KEBillo—K
WrikoTVET,

IERYTT—L—4—
Millimeter-wave Doppler radar

LY TLTF 94 RTA7745(LQ-7)
Lens antenna wind profiling radar (LQ-7)

The novel technique of the MU radar has been applied to the
development of various other types of atmospheric radars. Many
of them and other instruments are operated in Shigaraki MU
Observatory that is becoming a core center of atmospheric
observations.

e

»I‘.“I

.5.4.- :
Tﬁﬂéﬂl7’|:|7wf7l/—$l—
Lower thermosphere proflier radar

L) =52 T4 —
Rayleigh Raman lidar
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Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken (A-KDK) computer

Facilities of Cooperative Study Program

Tl AR EREE (A-KDK) BAELEBOTH 75 X~ BEkE-hE Kb ok Bs s X i mmRE g &k
R 2 KBBEHER R 2179 720 O EHER Y 2 7 4 TF . A-KDK i3 CRAY XE6 160 /—F (1 /—Fd»7:
9 32 27 ). APPRO GreenBlade 8000 32 /—F (1 /—F&7:9 16 27). APPRO 2548X 5 /—F (1 /—F&H729 32 a7). &
Zeit 424 TBytes D74 A2 FilE CTHER SN R FF M TEMA T4 T2 v 7 —ICRBEBINT0ET (SN TFETT) o T723HR
KEEAEAFEIEZEINCIE 190 TBytes 7% 150 RAID BB Rl EEZ R BELTVE T,

The A-KDK computing facility is capable of large-scale computer experiments on humanospheric science such as space
plasma, wave phenomenon in the ionosphere, and electromagnetic environment in space, in our humanosphere. The A-KDK
system is high performance machine which consists of 160 nodes in CRAY XE6(1 node having 32 cores), 32 nodes in
APPRO GreenBlade 8000 (1 node having 16 cores and 1 GPU), and 5 nodes in APPRO 2548X (1 node having a shared main
memory of 1.5 TBytes with 32 cores) (the number of cores is to be determined). The auxiliary storage system in A-KDK
has a capacity of 190TBytes. An additional RAID disk system with a capacity of 190TBytes is installed at RISH and it is
available for A-KDK users.

=/Ra>r XE6 DataDirect sFa1000

JTREI e

M-@ GreenBlade 8000

.»\l@ 2548X

FMERFPE HETEREE (A-KDK)
(R—/¥—3>E21—% CRAY XE6. APPRO GreenBlade 8000, APPRO 2548X(N—#B : RERAFZZMIER A 7 1 7 £ > & — IERE)

A-KDK ¥ X7 L
- CRAY XE6 + APPRO GreenBlade 6000 + APPRO 2548X
- Core: 32 cores x 160 nodes = 5120 cores - Core: 16 cores x 32 nodes = 512 cores - Core: 32 cores x 5 nodes = 160 cores
- Memory: 64 GBytes x 160 nodes = 10.2 TBytes - Memory: 64 GBytes x 32 nodes= 2 TB - Memory: 1.5 TBytes (shared memory) x 5 nodes = 7.5 TBytes
- Disk: 320 TBytes - GPU: nVidia TeslaM2090 x 32 units - Disk: 40 TBytes

- Disk: 64 TBytes (BEIEFE)
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EAR, Equatorial Atmosphere Radar

AR T HHEH A N MOMRE FCHb, KEOKRKBMANY 79— —F—TF, 560 KD 3FZFT-NKTYTFH%EE110m
OTVTFFHHICEEL. MU L—F = RIKRLTh, ZEHIH100kW THEUIMIIIZHEOREZMZ TVET, HIE 1.5km
75 20km FTOX FEE KO T EBRERE., 5 90km YL EIAASEEEAL 257448, TR EHAZBIIL 3,

EAR is a large Doppler radar facility located at the equator in West Sumatra, Republic of Indonesia. It consists of 560

Yagi antennas in a circular field of 110m in diameter. EAR has almost the same functionality as the MU radar except that
its output power is 100kW. It can observe winds and turbulence in the altitude range of 1.5km to 20km (troposphere and

lower-stratosphere), as well as ionospheric irregularities at an altitude above 90km.

e o
FEATL—F—7>7FE Antenna field of the EAR

EARIZ. 4 YFAYTHZ 58T (LAPAN) L0 hobeT, 2001
6 LI BB Se C o 27 e ke [ Thermosphere| |

lonosphere i

BERA L THEE] (2001 ~ 2006 4FE) e L <. BRK. BHIHX I I I |
PR, BB RESLOILF L FEML. IR IIICE-T A Mesosphere I
BINIRT £ %% OBl E ER L TEE L7, 9
Stratosphere
In close collaboration the National Institute for Aeronautics and I
Space (LAPAN) of Indonesia, EAR has carried out long-term  Troposphere I i I
. . . . . . x* x
observations since June 2001. Collaborative studies with Shimane == g f v FP' xx @ m ﬁ & *x
University, Tokyo Metropolitan University, Nagoya University, Project A0l A02 <— A03 = <— A04 — A0S f—AOé—)
etc were initiated by the Grant-in-Aid for Scientific Research for ; % g g g g $ £ 58 8% 5 f:,‘
. " . . . E 5§ = h § 2 8 5 .8 B = 2
Priority Area "Coupling Processes in the Equatorial Atmosphere z 5 2 @ § 3 z g g 2
(CPEA)" (FY 2001-2006). With these collaborations, various E g § : @ & s &£ § %
instruments have been accumulated in the EAR site. 2 é F
2 2
o

FEATL—F—H I OEZERALEE
Various instruments in the EAR site

AVFAYTEMICIE. EARISMATIY AN, DX T B H)
N1 <VEYBIRIC MF L= — B L —5 =2 AL THY. AV IR
4 7RO B AN — 22 BRLTOEF (). S5I12MUL—F—
BOFSHED K GBHL — 5 —% b T, Rla e b

P

EAR
BoundoryLayr R “ g | RL—5—2bT =2 BN TOET
S b : [ In addition to EAR, we operate medium frequency (MF) radar
y S 3 and boundary layer radar facilities in the suburbs of Jakarta, West
i : - [—== MF Radar Kalimantan, South Jawa, which participate in a regional radar
?.‘.:’3‘:?;“{‘;’;,%. oo network in Indonesia. Additionally, EAR, the MU radar and a

AT BEEASL—F— %o hT—% number of radar fac111.tles in other countries form an international
International network of atmospheric radars around the equator network of atmospheric radars around the equator.
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2 A7 T I F— 5L LR

Microwave Energy Transmission Laboratory

METLAB &, fER T I 5% T KB IS BT SPS. A — . RO AR B3 A58 D 7= DR I B 2 3L [ F1) I 3%
i T3 o L F® METLAB, SPSLAB, & O° A-METLAB ZHulEL7FZei% Mz, KE~A 7ot / g kEe7o—
AR7L—#ELFIHTEE T,

METLAB are collaborative research facilities for wireless power transmission, Space Solar Power Station/Satellite (SPS),
radio science, and humanospheric science. They consist of METLAB, SPSLAB, A-METLAB, high power microwave

generator/amplifier/measurement system, and phased array facility.

I 24 70T IV F — 5% E R (METLAB) &1 KM 5 e i (SPSLAB)

Microwave Energy Transmission Laboratory & Solar Power Station/Satellite Laboratory

METLAB {350 8 ) B UA (1 Wem? BA 1) 2B L 72 16m(L) X 7m(W)
xTm(H) OBWRREE T, ¥—rF—70WE XY RVVaFr 3 FTEF
FToARZ FFAT FITAFRRY NT =2 TF G4, NT—RA—F D%
Fli~A 7 il Ees% 245GHz, 5kW O~ % b vk L 4 24m
DINGRIT VT F LT FTL—=bFHTEET,

SPSLAB & 3mx3m D7 ¥ 7 F7% v 7 i AL 4 A e 2 2
2723 = F V=R ERANR—A TR ENE T, 7 v T F R EE%D
PRl - BT - WE - FMIATTRTAT) S AR T

SPSLAB#H#
SPSLAB

METLABRS=E
METLAB Anechoic chamber

METLAB is an anechoic chamber of 16m(L)X7m(W)x 7m(H) with
high power radio wave absorber (>1W/cm?), a turn table and X-Y
positioner. You can use spectrum analyzers, network analyzers,
power meters, magnetron of 245GHz-5kW, and 2.4m¢ parabolic
antenna.

SPSLAB is a research laboratory with plane-type near field
scanner for 3mx3m antenna measurement which is in a shielded
room. You can design, develop, measure, and analyze antennas
and microwave circuits.

Vi RBIE SeiE
Near field scanner

RERA 7oAV F - EEEREE (A-METLAB) EREA 70l BN EEN 7= AFTV—-ZBLI T F VAT A
Advanced Microwave Energy Transmission Laboratory and Advanced Phased Array - Rectenna System for MPT

A-METLAB i3 34m (L) X21m (W) x10m (H) O@HONERIZERE <7z 18m
(L) X17m (W) x7.3m (H) OEIEREE L 10me, 10t, 10kW D 7x—ZX F7 L —%ill
SENTHE: plane-polar BRIV BEAINE 2 TR SN2 IERITIE TW/em? I 2.
DEPWIUAZ . class 100000 D2 —7—AL LTHFIHTESL L)% oT
WETOENEE 0m DA LHECHT2EBRZTISENTETT,
B4 7B IMERN 72— A F T L— « ZBL 7 T F Y AT MR
B2 OVA 7 ORI ANF LR 72— AT L=, L FFTL—Th b %
72  LhaF L2 74 7\ REV i, PAC # , W5 b tho B Tl =27
+ =3IV FERMATO B ARG A= T+ =3I V7T HELERT
N X 2GR, HIERE AR LT > 7 F BRI, 77 F 2RI L2z s
RWTE. L7 7 F F B EMGE b B D e e Bl C 9,

A-METLAB%H#]
A-METLAB
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A-METLABEEE
A-METLAB Anechoic chamber

A-METLAB is an anechoic chamber of 18m(L)X17m(W)X7.3m(H)
with high power radio wave absorber (>1W/cm?) in a building of
34m(L)X21m(W)x10m(H). We have a large plane-polar type near
field scanner which can measure 10m¢, 10t, 10kW phased array.
A-METLAB is also clean booth of class 100,000. We can carry out
experiments of 10m¢ satellite.

Advanced Phased Array - Rectenna System for MPT have
highest characteristics for microwave power transmission. We
have some kinds of beam forming and direction of arrival method,
retrodirective, REV method, PAC method, parallel method, etc.
You can carry out various experiments of beam forming, antenna,
circuit, rectenna, and wireless power transmission.

=2EYA 70K
BAGEA7 1 —XF
| TL—2 AT L4
Advanced
Phased
_+ Array

| for MPT
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Performance evaluation system for measurement instruments of space
electromagnetic environments (PEMSEE)

ARV AF 2, FHEMBREDCBOTRAEL TV A M R EIRILS
ZRZDEHIZEOREFFMEZHNELTBY . e RMB L
WEEITI P —. FHIBERR 25 %0 T3 RIRER R O VEREFEAM
DR LB — VL —4 (ZEY—VFL—2) I2L04k
IAZDEBRREEL, FHICHREBRESRORBSTELLHE
BeY— IV V—2AWNIZZY) —>7—Z (Class 10000 DLTF) Akl &h
TVET 72, MERBEOZICHTIRBZITIZ P TE L
MMEE DM TVETFHAICHESTEMMICH BB 7)) —
VRIRETHRERBR 2T L E DD SR OM BRI TE F
FoF7e, BREESTE(EMC) ORBRZITI 20D 4 —, GHlERD
HZTVET,

- _ .

BHS —IVRIL—L GHl) RICELNAEREES —IVRIL—L4
Inner electromagnetic shield room located inside the outer shield room.

JIHEZM BSEIRET S AT L

PE24n

PEMSEE is dedicated to evaluating the performance of instru-
ments which observe very faint plasma/radio waves generated in
space. The core of the PEMSEE is the double electromagnetic
shield rooms. The small shield room is located inside the outer
shield room. This allows us to conduct performance tests of high
sensitive instruments under the enough reduction of external
noises. The clean booth(Class 10000)is also placed inside the
outer shield room. Precision equipment such as space instruments
can be tested free of dust. The PEMSEE is also equipped with
necessary sensors and analyzers for the Electromagnetic compat-
ibility (EMC) measurement.

B — IV —L GMA) RICERESh7/-YU—>T—Z (Class 10000)
Clean booth (Class 10000) located inside the outer shield room.

Analysis and Development System for Advanced Materials (ADAM)

ADAM EFRK 21 SEBEIEA SN FFI M CTHY . v 27 aik
Tuty Ty IR EORIEL MR B T2 XIELE T,
ADAM (Z~A2 a7 7V r—25 . MARAEERHISO KB~ 27
TR AR~ A4 7 v e R LR TR AR/ SR o 2
M OB T- BB TR SN, AR BT S ek TE T,
ADAM ZBIRE D7 553 v FIF WS D A IFZE %4 T3 o

BEYA 7 ORMECH
RUBIRY TS 25 4

BEMEEERMIY TV ZT A

ADAM is collaborative research facilities, which was installed in
FY2009, in order to support researches of microwave processing
science and advanced material science. The ADAM consists of a
microwave applicator, high power microwave generators/
amplifiers of various frequencies, microwave measurement
facilities, a mass spectrometer, and two kinds of electron micro-
scopes for inorganic and organic materials, which can be used for
various analyses. The ADAM is a core research facility of a
flagship collaborative research in RISH.

MBS 2T L
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AE R Bt

Wood Composite Hall

AREM B EBMIE, KIBNaERM 2850 & 32 ZBERTORBREREW TT. KEMBBIOZIL TR I HES
B - A o 5 BE VL REAEA 00T KA BRI SE & 3 B 720 D IR R T3

SRS, RESY. SR kIS -FoRBEATAHHEORVEREZR S TVwE T,

The Wood Composite Hall is a glulam three-story building. In this building, the performance of wooden structural

components are to be evaluated and new wood composites are to be developed. The third floor provides various large

spaces for lectures, meetings and seminars.

~

N REHHERE ’
Seminar Hall Wood Composite Hall

LYWL

Steel Reaction Frame

B P TIIA R 500kN, AT —2 500mm DA ANV I xr %
VY 2 —F Tl i3 2 2 &I KD i ) HE R AR M 3 TR OFRIW IE
FUBR0 R L FEERR A B 0 B TR L B ) LS TEET

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 max. 500kN

N ‘ . ) capacity and 500mm stroke.
Lateral shear test on a glulam portal frame  Open experiment for re-evaluation of

the traditional Kyoto-style mud shear wall

1000kN 727 F 2. —% iR Bk
1000kN Servo Actuator

1000kN 7 7 2. T —Z iR ERbRIE, BRGRERC, #i273m & K&, KEM B OF]
B, BB, IFRBREBIRIENTEE T, I, BAHEE0ERs 925
I L BRIV T ORI B2 B AR) ZEATTEE T,

A vertical 1000kN servo actuator in which tensile, buckling and flexural
tests for full-scale specimens up to 3m height can be conducted is also
available. Timber joints and innovative wooden structural components can
also be evaluated.
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Je AR B 5 AL AP 8 B B (DoL) /
G - BB 32— ar 74—V R (LSF)
Deterioration Organisms Laboratory / Living-Sphere Simulation Field

DOL/LSFi&, Ju7VRARMIEF W AEARM « REM BN § 25 ORGAT LS NGB, OB aRBRZ 179 70 D L F] 1
BT o 2005 4E DI FAT D IS, M - FMB I 72T TR, REABIR~ A 7 0Pk ISR 5 235 - Tk
T2 HGIRAWIIZEI SN TOE T fEATIEDOLELSFA B DR LTI MAH SN TEEL 7228, WEHMRE SO E
ZHRIC, 2009 4 EEADIX G TR EZ A5 L Tw 7,

“Deterioration Organisms Laboratory” and “Living-Sphere Simulation Field” are facilities open for cooperative study
programs which necessitate wood-deteriorating organisms such as termites and decay basidiomycetes, or field works,
respectively. Test organisms are provided without charge to the scientists involved in the cooperative study. The
facilities individually started offering for public subscription of cooperative study programs in 2005. Since the
committees of DOL and LSF are combined together in 2008, study proposals should be common to DOL/LSF from 2009.

e 2a7IOANOEE EF2XTALIDANLEEE WEMEER
Living-Sphere Simulation Field Artificial rearing of termites Artificial rearing of powder-post beetles Incubation room for

LR AL EM S FE M (oL

Deterioration Organisms Laboratory

AR LB M (DOL) (&, O3 a7VfE SR, OEh EliEE Lo
OF SEE A A GR7) ThEORY (T3 DN R & | X7/ 1% ¥ Raat 1 Sk s
B DFRWIEF L FHALR LB OFFl - BRI D 2 EZ T o TOE S

The DOL is composed of three major facilities: insectariums for termites -
and dry-wood beetles (powder-post beetles) and microbial incubation ‘:th‘%d’_i._ flnﬁgé“
rooms. These facilities serve collaborative research works on the 7% :®ERHUCEELLIETE et

. . . .. . . Left : Basidiomycetes growth Sapstain growth on longs
physiological and/or ecological characteristics of wood-deteriorating on a test stake
organisms and on the evaluation/development of new technology as 4 :¥F &REAEADHRS TELLIOTIOEERR
Right : Abnormal metamorphosis of termite induced
by chitin synthesis inhibitor

protective measures.

AN - MBI —Yar 74— VR (LsP)
Living-sphere Simulation Field

>a7In
| BERAMEICET S
] ERARMR- AR

A BB Y I 2L —Y 3 v 74—V F(LSF) &, FEVE B H @ iwe 0T o A AR E L
72928000 F-J5 A — MV ORERT 4 — IV FTTo A¥ - KEM RO BB D 2 BFAL R
RENAFRADWEBRICHTAYIalb—var 74—V, RGBT BT 4 —
VIR A 7 0BERBICETAYI2L—Ya vy 74—V R EHAHERTVET,

The LSF occupies approximately 28,000 m? in the part of national forest in Fukiage, Hioki i AP "
City, Kagoshima Pref. (southern part of Japan), and serves collaborative research works B0 S KO RBRERE
on the protection of woody materials, wood biomass cycles, global atmospheric International research collaboration on

h d mi ¢ .. . lati field the caste development of termites and
phenomena and microwave transmission as a simulation field. nymphs in a nest.
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F¥itoe v] 5e 2 A7 Bl B #h 2 B (DASH) /
FMNA F = A5 B 2 AT 2 (FBAS)

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

PEadn

DASH (e RBZEAFRBHIGEZW) ¥ A 7 A&, PRI R R F OSSR (AAEBBIZET & AR F et~ 5 —) 12
£ B S E LR iR T, BE R0 2 RS o KGR S & SR S TR 2 A L2 YV AT AT,
R, R EY O RGN R AT @ L 22 LCIT-TOF &, V) & = ¥ O LR 50 B <0 Ay 3 78 Pk B 20 D 43 BT W23l L 72
GC-MS. HHERG DG DDD T4 ¥ A= =5k D [DASHAMEES 7 A7 4] & BRI Lz KMok
ZTREEZ MW O [DASHREERS 7Y AT 5] O 20, bikEhE g,

DASH (Development and Assessment of Sustainable Humanosphere) system has been introduced by the budget
requirement of Kyoto University (RISH and Center of Ecological Research) in 2007. DASH system consists of “DASH
plant growth subsystem” for cultivation of transgenic plants including tree species and “DASH chemical analysis
subsystem”, ie. LC-IT-TOF for comprehensive metabolite analyses, GC-MS specialized for the analysis of lignin
components as well as plant-derived volatile organic compounds, and lysimeter to monitor soil conditions.

GC-MS both

TR 204XV ODASHY AT 2%, FERTN T =V BREFMNAL F < ZDIL R A 2 AL L7

WA = AGEM AT AT 2 (FBAS) LRIA S 85 TR Z RPN LR O 7 k&

ZORBEW DN 2 BAEINTFR—=13 528l DASH/FBASELCTAM LR O Hi 7270 42 ¥
JEFEFHELTHRELE L.

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

DSAH#HER

DASH FBASIZBWTid, fiEHLELT, BEEAN A, KA. 1. MAw. RRAREEoM I EHOMZEICE T AZEZHEL, 2hE XD
BMNTHLRUTERR A T — 27 E OMPI R, SO 722 & FM OB BICE § 52 E2HMELTVE T,

In DASH/FBAS, the interactions between plants and environmental stresses, atmosphere, soil, microorganism, and insects are
characterized, and further the ecological network is also studied. The development of novel material by transgenic plants is also included
in the purpose.
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Database for Humanosphere

AR 7 — 7 N — A%, ARSI BT e B DE DV TEREN T2 F =5 DHE KT, MR ANUE T AR B A
Ty LRI T 2R T —IENBHVET . MENEE TEIAMERR ST T— M ABLTE T, $0 KABE»LF
HEL SOITIEHRMRER AHAGEEICEDLL3FSE LT — I DB FLINA V¥ =2y b ETARShTWET, 20XH%k [Ho] &
[ 3hie7 = R=2& G L7223 FEAH RO HALE R 2 R E T 572012, [HEFEN—F YV T74—VF] %
MERAEENITHRLEL e BEFEEN—F V74—V FIE SRR T — S N—2DHE B A ROALERT—A, Wi
BRDREDIZDDETY 2T VTR E DRI EZ SN TVET,

The database for the humanosphere consists of two types of the data accumulated on the basis of research results at our
institute. One is the collection of wood samples and wood microscopic sections placed in the xylarium; the other is the
collection of digital data related to the humanosphere including the ground human habitat, the forest-sphere, the
atmosphere, and space. These electronic data are open to public via Internet. To integrate information on wood samples
and digital data in public we have established “Virtual Field for Humanosphere” in the xylarium, including PC terminals
for database inquiry, an exhibition booth for the wood culture, and presentation space for visualizing research results.

Xylarium

IH%%E%

EAAR? BHEDOLDTHN, MEDBDOTHN., KF OMMZEE§ 2, LB, BET D70l Pb
TR AR FI L ET . BRI RABEARLIISHE S B EREICARACH > TOAEEAR (M
L)) THY, EBICEE T HLEIENSDOBEADPAELNIZAATL AT — b ET, Z0
MR AR, 1978 4RI EIBEARM AR ST 5 KYOw EL TIER B ERSh 722 L2 2k
12, 1980 FFITR L ENEL 720 BUED, MERSCEBMADIERIDBHADIE, WILO R, BF
ZEHT. B EOMERBRARMMIIBI > T0E T, BAMERIE 18725 1 (178 F. 1131)%.
3617 FiLL L), RATVL 37— MEUZ 9965 BT o FAMOBBIIZ RSN WLV vav
VI L I AL W R O M BEAR DBV E T,

This xylarium was founded in 1980, taking advantage of the registration of Index
Xylariorum, Institutional Wood Collections of the World-2, the code address of which is

KYOw in 1978. The collection of wood samples was restarted in 1944 when the Wood
Research Institute was established and totals now about 18725 samples which contain more

than 3617 species, 1131 genus, 178 families. There are 9965 microscope slides of the
specimens. Most unique samples are the aged wood collections from historical buildings.

BEHEARMBEARZICIZARFEDALS S, =0y S, T7Uh, TIVT, F&7=7. BT AIHED
BEAZNDENTVET o AATLSF—MIGHBESLIZIISNET . IO TLG—MNIE, 12
OREARDP LYY -723W 0 KA. AERT. AH) oW 2&FhEds

i Wood specimens are collected from not only Japan but also Europe, Africa, Asia, Oceania,
North America and South America. Microscope slides of wood specimens are prepared,

being classified by taxa. Single preparation contains three thin sections of each specimen,

those are transverse, radial and tangential sections.

PSRRI OO~ (%) EEE 354, HEEBHE 5 354+
AEDLE AD.241 ~ 594 4F  (WRZERFAC~TRISIAR) 1A Y,

A part of the central column (Chamaecyparis obtusa Endl) of five
storied pagoda in Horyuji temple. The specimen shows 354 of
annual rings and more than 354 years of tree ages equivalent to
Yayoi and Asuka preiod (A D.241 594) .
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Members of the RISH and their profiles

PEAF B2 W sl 7 R

N T AR ETH D EF

(Laboratory of Biomass Morphogenesis and Information)

N F 7 AT EF

(Laboratory of Biomass Conversion)

ARE DL BAMEIEHL, CNAHE - HESh AR <7060 LAV T
WIL S 70 8 i B2 B L ST - R A TEM RO R 2 50

The biological mechanisms how nature constructs and/or
controls the structural complexity of woody biomass are
investigated. In order to improve biomaterial utilization and
environmental assessment and remedration system, fundamental
theories of such biomechanism will be developed.

EILES
HE - RAR

Junji Sugiyama

Professor

Dr. Agric. Sci. (The Univ. of Tokyo)
%ﬂiﬂﬂ%@@l@#ﬂ%w‘:ﬁﬁﬁ

E2 QL iy
RMIRE T - ZARVESRAT 2SOV RER 5

Hierarchical structure and function of cell wall
Biogenesis and biodegradation of structural polysaccharide
Wood anatomy: diversity and identification

SHED
ERE S FAEE (B

Tomoya Imai
Associate Professor

Dr. Agric. Sci. (Kyoto Univ.)
LT — G IR EE R OBERE - HE X AT

TSI X DI V3 T E DN
AMIRE T = 2 RRVESRAT 25 OV AR S

Functional and structural study of cellulose synthase
Study of membrane proteins by electron microscopy
Wood anatomy: diversity and identification

BimE—

B mAREE
Kei'ichi Baba

Assistant Professor
Dr. Agric. Sci. (Kyoto Univ.)
ARAKIPI HJ‘Z.;EJJL b9 % Y D 43 F- Bk A

PIERE - AREBGALD 53T M5 BT
ARFEFREE - B RRVERRAT 2 5 OB RR R 5

Molecular machanisms for attitute control against gravity in woody plants
Molecular biological analysis on wood formation and xylem differentiation
Wood anatomy: diversity and identification

HEE (kEF) FiHr

B/ mAEL (R¥F)

Suyako Tazuru

Assistant Professor
Dr. Agric. Sci. (Kyoto Univ.)

ARFR 2 BRI 720 © 0N BLak A T o B o6
NE AL BT 2 Al 7 — & X—Z DA
Wb 2 72 AR S A - AR AR AR

Wood anatomy: Identification and development of the new identification techniques
Construction of a database for wood species of wooden heritages
Dendroclimatology and dendrochronology using old wood
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V7 =2 VT T 2 BT B O LW BRI 2 R - Bk %
CRITXY, FRREI AR ORENAZ B § AR A AL BB
AR IRIEZ TS %0

Biological functions of lignin-degrading fungi, including control
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.

& T
HiB  WARIY

Takashi Watanabe

Professor

l\- . Dr. Agric. Sci. (Kyoto Univ.)

IR 1R 1 O B RSN T 2 %558 85 % 45 T B 0 i B
FIE A B O AR REZ AU L 72 AR BN R ADDD L ) — V54 AL E R o A e
FEIER R B XN A IATA9 7 F IV RIS EBR) < — D53

Analysis of molecular systems for the control of extracellular freeradical
reactions by selective white rot fungi.
Conversion of wood biomass into fuel ethanol and other useful chemicalsby
biological functions of white rot fungi.
Degradation of polymers by white rot fungi and their biomimetic radicalreactions.

EE22EA
B S AKiEE (B%)
Takahito Watanabe

Assistant Professor
| Dr. Agric. Sci. (Kyushu Univ.)

m,

HEEHEO7aF 43I 7 A
AN X B0 7 = V5 RO AR AL I 2
B LD DN T2 a Y —

Proteomics of white rot fungi
Genetic and biochemical bases for the microbial degradation of lignin
Biotechnology for bioremediation

MRS

B/ mAEL (B¥)
Hiroshi Nishimura
Assistant Professor

I Dr. Agric. Sci. (Kyoto Univ.)

ARSI IR I & U 0T 10 & 2 AR IR ARG 0D 5 Jit & RS P R AT
ST X B AR R 0> 7]
AT AR R IR DAt & AW G

Quantification and accurate structural analyses of wood cell walls using NMR and MS
Elucidation of the wood biodegradation mechanisms by basidiomycetes
Structure and bioactivity analyses of natural products from biomass




HMAERER L2

(Laboratory of Metabolic Science of Forest Plants and Microorganisms)

HMNBEEFRET

(Laboratory of Plant Gene Expression)

TARBE N ORI OB REZ A BRIL . AL, 5 FAEY S, BIO
70 BV ARSI P OIRRT L. BRMREIROE LG 3 B I HET
ZE2A1)0

We are involved in analyzing metabolic functions of forest plants
from a wide variety of aspects, including organic chemistry,
biochemistry, molecular biology, and genomic science, in order to
conduct basic investigations contributing to cultivation and
protection of forest resources.

¥ E1REA
iR/ mAEE
I Toshiaki Umezawa

Professor
Dr. Agric. Sci. (Kyoto Univ.)

NIF W TFr VT2V BESEDMMD 7 2=V T8 ) 4 FAEA RO A RIL A
Lo T

AR OACHTRE A 8T — 2 DORYFEFAT
FESAALE SV 155 A AR D 5T 1A

Organic chemistry and molecular biology of phenylpropanoid biosynthesis
Holistic systems analysis of integrated mechanisms for secondary xylem
formation

Molecular breeding of trees which are suitable for sustainable society

AR

B~ mAEL (BF)
Shiro Suzuki

Assistant Professor
Dr. Agric. Sci. (Kyoto Univ.)

BB DB A7 T T B S
S E RS XD ARZ DI R )
R 7 2= VTN ) A NS D5 T FHE

Regulatory mechanism of gene expression in wood formation
Control of wood formation by molecular breeding
Molecular mechanism of plant phenylpropanoid biosynthesis

BB O > LA HBIETEIO—=0 7L, ZOBIZTFEBLUH
RBIR T HEWOREZIIZET B0 T/o. BAGEYMOBIZTZY—VE
LT, U B X% LRI XM OIS E 2T, AFHBLD
BREUIR) Y DD Y O 5 E R HL Lo

We are studying on the characterization of useful genes isolated
from plants in forest-sphere, which are involved in biosyntheses
of various metabolites and their transport. Molecular breeding
using characteristic genes for metabolic and transport
engineering to establish novel plants, which are advantageous
for human life and environment, is also our research targets.

| BB EAEE

Kazufumi Yazaki
Professor

\ Dr. Pharm. Sci. (Kyoto Univ.)

T ABCE VR O FE BN LA e
T — ARG R B 0D 25 ¥ B & A T
R X BB L

Gene expression of plant ABC proteins and their functions
Regulation of plant secondary metabolism and metabolic engineering
Phytoremediation by molecular breeding

B

B / mAEL (B3
Akifumi Sugiyama

Assistant Professor
Dr. Agric. Sci. (Kyoto Univ.)

PR N i 25 1 D 78 LG 4 & % e T o
P R MR BRI & DRI EAE I B D 2 hili ) O A (5T OB RE M AT
BARIE O L3RRI BV A HE AR 730 O R TR I B 5 % WF 78

Gene expression and functional analyses of plant membrane transporters
Functional analyses of plant metabolic genes involved in the interactions
with microbes and environment

Studies on the functions of root exudates in soil ecosystem of forest-sphere

AKBIREESR S
(Laboratory of Atmospheric Environmental Information Analysis)

S0 01— S T IR R SN - 7 — 8 L T
SENCICE - AL, KGRI B 91T S 228 S,
HIRKAIREOETY Y7 - BRTETT0

Atmospheric conditions are monitored and diagnosed on the

basis of synthetic analyses on global environmental informations
obtained from satellite observations, complementary ground

based observations, and laboratory experiments.

BEHA
B8 FAEE

Masato Shiotani
Professor
Dr. Sci. (Kyoto Univ.)

R BN X7 a— Ve KRGS MO MHT
it P — i g P 28 e i R D figk B
BT IS BT %K St i 40 B

Analyses on the global atmospheric informations observed by satellites
Processes on the troposphere-stratosphere exchange
Observations on the atmospheric minor constituents in the tropics

BfETAL
HRIE / 2AME (B

Kenshi Takahashi

Associate Professor

|y. Dr. Sci. (Nagoya Univ.)

RS- AW B2 3805 B 1 o DA AL D BLIN IR AT 8
FIZAE B 35 LY TG B K 32 RS i 3 O 2 RLR AL O 7 R BT 78
L= =27 RSB DAl

Observational studies on the atmosphere-biosphere exhange of atmospheric trace gases
Laboratory studies on the chemical processes of atmospheric trace gases and aerosol
Creation of novel laser-based techniques for atmospheric observation
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(Laboratory of Atmospheric Sensing and Diagnosis)

L—5— KR BEFEDEF

(Laboratory of Radar Atmospheric Science)

Bk -0 - FWAFHLCRRAELREE» 2% AN - BMIZEHIL.
EHFBEOMO T E OB TEW T 5, /2. 207200 FER
WEFEHIET 50

We study and diagnose the atmosphere through accurate,
long-term, and comprehensive sensing using radio, light, and
sound waves. We also develop techniques and instruments for
this purpose.

B
g / mAIE
Toshitaka Tsuda

Professor
Dr. Eng. (Kyoto Univ.)

RSB O B 7E
READWBE D TI %
s i L 7 U ERRBE R L

Development of observation techniques of the Earth's atmosphere
Dynamics of atmospheric waves and convection

Application of precise satellite positioning to monitoring the Earth's
environment

] mAE—
1 B/ RARE (8E3)

Jun-ichi Furumoto
Assistant Professor
Dr. Infor. (Kyoto Univ.)

REET) 27 Lk OB~ IO 78

Observational Study of atmospheric thermodynamics and transportation

KRIEH
BB /FRAML (B3)

Masanori Yabuki

Assistant Professor
Dr. Sci. (Chiba Univ.)

IT7 RV - ZOM AL 2 B TZE

T4 5 —r 7 KRB 58

Observational study of aerosol-cloud interactions

Study of atmospheric environment using lidar remote sensing

P A7 P RIS i B E 7 SR

SURIRIZENE 257

Laboratory of Climate and Ecosystems Dynamics

S - BERERB R OAF BB E T AV F — R YRR OB
RN LHRREA - GIS HMEFEDOR—AT, AW OFH T e
N - BTN T RAT) AT IIROBNE - HAREIICE S 58l
R DZ A L O ] B8 7% B 7E DR T % ftio

We concentrate on analyzing and modeling the state of, or the
changes in, the earth’ s eco-climate systems (climate change,
environmental destruction, their feedbacks on the flow of matter
and energy), with special attention to impacts related to human
actions onto the tropical biosphere. Field observation, GIS and
remote-sensing techniques are our main analytical tools, and
the search for integrated and sustainable solutions remains our
main objective.
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VHF % (MU L—%"—, SRR —F—5) »5HIVWPH DK
AL —F—BA DT I I~ E R E km DRSBTS -
BREIIF. FRCE TR SO,

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

WA &

iR/ mATHE

Mamoru Yamamoto
Professor
Dr. Eng. (Kyoto Univ.)

il .
A
HEEPEA L X250 74 DR

THEHEIC L2 K ALt e O oE
KEABHMHL— 5 — 3 27 2DHF%%

Study of ionospheric irregularity
Study of atmospheric turbulence layer with radar interferometry technique
Study of atmospheric radar system

o mbpd
HEHE  mATIE
Hiroyuki Hashiguchi

Associate Professor
Dr. Eng. (Kyoto Univ.)

ARA=V T4 RTOT 74 5 — DT
IRERRL —F —IC X 2R BRSO BN 58
TRKRAIIZACE 3 28 a7

Development of imaging wind profiler

Observational study of the equatorial atmosphere with the Equatorial
Atmosphere Radar (EAR)

Observational study on lower atmospheric dynamics

INEXEZ
B / mAIEL (BRP)
Masayuki Yamamoto

Assistant Professor
Dr. Infor. (Kyoto Univ.)

KEHR « 2 - BADL—F—YE—FLr IV

Radar remote sensing of turbulence, clouds, and precipitation

BB a1 DT«
#i% / A
Kazadi SANGA-NGOIE

Professor
Dr. Sci. (Kyoto University)

GIS BN T AR A H AT % 7 S - BRBEmhig s - €570 v 7

AR B 5 A X =R W IR O A WA DO Ribe 1 RE 2 AT

Bt RO RE: - BRI 5 2 B RO S AL X OV Fbe nl ik 2 [ 58 O & %
Analysis and modeling of the states, changes and interactive effects in the
earth climate and ecosystems using GIS and Remote Sensing techniques
Integrated and sustainable energy and material flow in the biosphere
Sustainable and participatory environment resources development in the
tropics




[SEEf 72087 ]

Laboratory of Advanced Research

(B 72 2 BF ]

Laboratory of Interdisciplinary Research

HEOEFITTLFR I TIMTHIG L, BRI (Ivay) ICBHE
T 2IDHHL - TRALL 7GR § 2720 DN B0,
National visiting professorship for advanced research closely
related to the Missions.

HEAE PR RS B 4 PRl O K D D 7 230 % B | S NS 9E 24T ) 4%
E A% BWF5E5 1,

International visiting professorship for interdisciplinary research
among the spheres constituting humanosphere.

[#2& %4 EF] Laboratory of Integrated Research

AR BT 2104 DOFROMENRE, IVRCREPOHEL. SAEE NBOEG OB ELTHY T 270 O A B T2 ML 5 250 A% B0 17,

International visiting professorship for integrating various research on humanosphere.

P A7 Bl B SE A el 7 R

EYREEMH D T

(Laboratory of Active Bio-based Materials)

KEZWDHET DE I FORE & & W) BB RE L O BIER IS DO W CENT
2 EBIT, FRICHE D W TALBE O R Re 3R I E W3 5068 1Y
AR RO T BEHA OfI EZHIE T,

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.

REFEZ
HIB / TARIS

Hiroyuki Yano
Professor
Dr. Agric. Sci. (Kyoto Univ.)

7

INAFF )T 7AN—T VR vk

FLUERIR R & > = AR A

e ERUNAM OB FL R

Bio-nanofiber composites

Effective utilization of bark tannin from fast growing trees
Materials design in the sound board of musical instruments

Rl FE) 5 6A

EHR / RARE

Toshirou Morooka
Associate Professor
Dr. Agric. Sci. (Kyoto Univ.)

R TORM LAY —

AR ) DT T BE BB

Rheological properties of wood at high temperatures
Temperature and humidity environment of wooden building

H3CE
R/ TR

Fumio Tanaka
Associate Professor
Dr. Agric. Sci. (Kyoto Univ.)

21l B OV WA AR O R TR S AT

PEREVEZ B D5 T3k

AR 5 T O W P SRAT

Crystal structure analysis of polysaccharides and their derivatives.
Computer aided molecular design of functional polysaccharides.
Physical and mechanical characterization of bio-based polymers

BRIRM F R 2 2

(Laboratory of Sustainable Materials)

ANEAAF X ADFFE L AEFEPOMT. - I, SHITIIBEE. HAFC
Wb — M ORE DA EFIGER S AT AORESUH KT 5720 DHFFE %
2119, Thbbh, KEOMELEREL L2 LIRS AR Z T #6 %
B L. VA7 VEMORREEBIHHT0, FEiGRN A EF Y AT
DD DOZBRRA IR A 70y 22 VORI E L T,

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 environment are being developed by making
use of the functions of wood as a cellular solid, and integrated projects
in the interdisciplinary fields are being carried out to confirm the
sustainability of production/utilization system of wood biomass.

2 S el
ERR / TAEL (B
Kenji Umemura

Associate Professor
Dr. Agric. Sci. (Kyoto Univ.)

RIRBAM A D%

A BEAE R D HALL AR 3 258
FRALHH OB 5

Development of natural adhesives for wood
Degradation and durability of wood adhesives
Development of new wood-based materials

B 50 B A ER
R/ BKIEL(BF)
Kentaro Abe

Associate Professor
Dr. Agric. Sci. (Nagoya Univ.)

L a—2F) 7 7 AN —OFHANFIN

L —2D ) RE

KR I35 &M BERE 3 2 B 9 % i %E

Development of further application of cellulose nanofibers
Mechanical function of cellulose in plant cell wall

Studies on wood physics and cell wall structure

=HET 15

BT S

Hajime Sorimachi
. Technical Staff

TR 1] 52 5
WFGERIE 7 a2 2 b OIS 4%
HPYER S D)L AR B

Identification of wood species
Administrative coordination for research projects
Publicity for the activities of the Institute
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(Laboratory of Structural Function)

A A AR O B B P 1 0 BEANG & 8 6 e B 5 T 1 D BR S AR A
WEDODOPHERLHIUIN L TRETH SO Wil TR ICE RS
N2 151 BB OGP &R AT b L FExT S CTH S,

We are estimating strength properties of wooden structural
materials and innovating engineered timber joints. Evaluation
and analyses of the structural performance of wooden
sub-assemblies, which compose of wooden structures, are also
our important research targets in order to make them satisfy the
safety criteria against earthquakes or/and strong wind.

A+HE
Hi® - RAME(TH)

Hiroshi Isoda
: Professor
- Dr. Eng. (The Univ. of Tokyo)

R - KALBOTCHEL R O B
AU 50> Bt & PR

Development of mid-rise multi-story, large-scale wood building
Structural design and performance evaluation of construction with timber-
based composite materials and structures

& AEB
BI% / ENAISE (T%)

Takuro Mori
Assistant Professor
Dr. Eng. (Shinshu Univ.)

AR AT LA S O B 56
AT Tl B D it B2 i Al
M ALE 2 T AR TEAE B OIRAF I D aFili

Development of timber frame structures

Evaluation of seismic performance of wooden post and beam structures
Evaluation of survival strength performance of wooden houses attacked by
biodeterioration

JLFEEA
BV / AL (B

Akihisa Kitamori
Assistant Professor
Dr. Agric. Sci. (Kyoto Univ.)

ARFEARHT IR RE Y DT TV RERT Al
AP EFALBAR ORI~ DIN
RS IERIM OREE I A AL DB S

Evaluation of load-bearing characteristics on Japanese traditional construction
Structural application of compressed wood technique
R&D for utilization of softwood timbers as structural elements

BEBIREHRE DT

(Laboratory of Innovative Humano-habitability)

RKEBWEBEL-BRAERR, #BldHI2METAERRICBIILAK
B A RIS B I JE 2 202, AR AE BT BT 2R SR L 3 ARG B
VAT LADOMREZHIET .

To establish the society with resource recycle system in the
future humanosphere, fundamental and innovative investigations
on natural and urban/housing ecosystem will be conducted with
emphasis on the symbiotic relations with forest and wood
resources. The conversion of wood biomass to fuel, chemicals or
advanced carbon materials using thermochemical technologies is
also studied.

=4 Al
HiFg S wAEL (BF)
Tsuyoshi Yoshimura

Professor
Dr. Agric. Sci. (Kyoto Univ.)

AR FEVE R IR O/ &
AT AR S AL D% R
AW HACE 2 7 BREEEE BT AN F— DR %

Feeding ecology of wood-attacking insects

Diversity of wood deteriorating organisms in tropical forests

Development of environmental technologies and new energy options with
wood deteriorating organisms

Bl i

B / AKIEL (R¥)

Aya Yanagawa
Assistant Professor
Dr. Agric. Sci. (Kyushu Univ.)

BB LTI 2 =7 — 3 > &R L7 ARBS R
FUUGBLE KO B B

Behavioral and communicative activities as disease resistant mechanism in insects.
Insect pathology and Microbial control

MW RE
ET S mAEL (B%)
Toshimitsu Hata

Senior Lecturer
Dr. Agric. Sci. (Kyoto Univ.)

AR5 A LM D B 385 B 5 D 72> D BRI 3 AT
IS RBA 2 72 B AL H Al O Al 5L
7y K=K 27 b OB FE A D B 5E

Nanostructural analysis of carbonized wood for new applications
Development of purification technologies with thermal conversion technolo-
gies

Development of non platinum catalytic cathode in fuel cells from carbonized
wood
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(Laboratory of Computer Simulation for Humanospheric Sciences)

FHEMITY AT LIESEF

(Laboratory of Space Systems and Astronautics)

R B EZBR Tl A= 3—ava—F 2 i T2
W OTEBBRBEANT B LW A THEEY R L TORE T L AA L MeAT
Yo EBIT. NFHOEFICHAWHEMERD Y I2L—Yarafr AL
DEBTWERA S,

We evaluate electromagnetic environments in natural space

plasmas as well as those around spacecraft by taking full
advantage of supercomputer resources. We also perform

computer simulations of material cyclings in our humanosphere
in order to predict its possible future variations.

AHf&EA
HiB / TALI

Yoshiharu Omura
Professor
Dr. Eng. (Kyoto Univ.)

P T T A= RGBT HE B DTSR B
AP O RGOS 32— av
FHIRA BRI ORI B

Computer experiments of nonlinear wave-particle interactions in space
plasmas

Computer experiments of spacecraft environment

Computer simulation of material cyclings in the humanosphere

BE R ThE

HEHR /BHAEL (38
Yusuke Ebihara

Associate Professor
Dr. Sci (Grad. Univ. Adv. Studies)

BRI AT SE AL T D 54 I 7 AU Bﬁ‘}”é R
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Computer simulation of charged particles in the inner magnetosphere

Computer simulation of circulation of material in the magnetosphere
Computer simulation of magnetosphere-ionosphere coupling

EHFBERICHTE

(Laboratory of Applied Radio Engineering for Humanosphere)

B Z TANVF —AREREARELTHL, A V¥ — - BEERED—>
DIFTH LRI BRF R OMEZIILD., A 7uiZ s HL7zH L v
AR 3 A FE B TR AT )0

Research on solar power satellite through wireless power
transmission and other microwave applications for
humanosphere.

NFHOETGE O H B ANOILKZ R D760, T8 T4 - BLE T - 8|
W T2 - BIRFE2ICT B ORISR AL B - Y32l —Ts
URBTRATISEICE BTGB E L CoF i B O BRI T 5L EHIT,
BT H - BRI AT Y AT 2 EOWFE T2 EL T,
FLWEHF Iy arOfIET9,

In order to expand the current humanosphere to space, we
investigate the space environments via satellite observations,
theory, and computer simulations based on radio science and
radio engineering. We also investigate new space missions from
the vicinity of the Earth to the solar system with new
technologies such as formation flight concept and new space
propulsion system based on space engineering and orbital dynamics studies.

Wi &
HE WAL (1)

Hiroshi Yamakawa
Professor
Dr. Eng. (The Univ. of Tokyo)

FHTBRIRA IS T4
P VAT A I YAy T%

Space Environment Measurement and Mission Applications
Space Systems and Astronautics

7J VWS il
ERE / TARLE (I9)

Hirotsugu Kojima
Associate Professor
Dr. Eng. (Kyoto Univ.)

fif SV & B i TEREBRIERT
TR BRI O B 56

Measurement of space electromagnetic environments via spacecraft

Development of lightweight system for the measurement of space
electromagnetic environments

ia=iEd
B WAL (885

Yoshikatsu Ueda

Assistant Professor
Dr. Infor. (Kyoto Univ.)

T I8 NAEERLF-AR BRI 25 D B 7
NS5 2= P By BB O Rk Et- B FE
HIEHEAE I a> (BepiColombo)

Development of Digital Wave Particle Correlator (DWPC)
System design and development of plasma wave instrument for micro-satellite
BepiColombo mission (Exploration mission to Mercury)

ERER

iR/ mAEL (TF)

Naoki Shinohara
Professor

o Dr. Eng. (Kyoto Univ.)
m
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ESHPNY e
<A 7uPETANF (5%
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Space Solar Power System
Microwave Power Transmission
Microwave Applied Technology

sk

EHR / mAEL (TF)

Tomohiko Mitani
Associate Professor
Dr. Eng. (Kyoto Univ.)

AT ) {535
74’7U7&:ﬂ:$)im7’utx
CIENS A

Wireless Power Transmission
Microwave Chemical Processing
Solar Power Station/Satellite (SPS)
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Members of/associated with the RISH

HEBE

EHIE=

BFEBE / KBRmAEL (EF)
Junji Miyakoshi

Professor

Dr. Med. (Osaka City Univ.)

=
BB A G RL 2
JBU A 2
ERHRBE O LA BEITOW T MR AR T L NV TR I EEI I 7E 2 179
Bioelectromagnetics

Radiation Biology
Research on the health effects of electromagnetic fields in cellular and
genetic levels for humanosphere life sciences.

3T R ER
BEB / RANE (B83)

Kojiro Takanashi

Program-Specific Assistant Professor
Dr. Agric. Sci (Kyoto Univ.)

~ AR OBURAC 31F % A0 ) D B g
SR 23 P 5 2 R RE M) D B

Metabolic dynamics in legume nodules
Biosynthesis and translocation of secondary
metabolites in medicinal plants

HEHE

Fh T 3CEH
EEPEEMIRR / TREE
Fumiaki Nakatsubo

Professor
Dr. Agric. Sci. (Kyoto Univ.)

r -

RV VO — 2B O %E

Studies on the cellulose-based advanced materials

AN 1T =i
HHEEET / mAEL (AR - BES)
Shin Koyama

Lecturer
Dr. Human and Environmental Studies
(Kyoto Univ.)

R L A LA~

R ) ) )
BRI LWL BITO VT MR B T L NV TG IICEHERTZE %47
Bioelectromagnetics

Radiation Biology
Research on the health effects of electromagnetic fields in cellular and
genetic levels for humanosphere life sciences.

BB
HERER / RALATHE

Yohei Ishikawa

Professor
Dr. Eng. (Tohoku Univ.)

~A 7 QIR ERTE TR %
S AR - 74V
SA7a\T T F

Wireless Power Transmission
Dielectric Resonator & Filter
Microwave Antenna

JLRE—

BFEERR (ABt>2—FE)/
REAEL (T#)

Shinichi Enami

Associate Professor

Dr. Eng. (Kyoto Univ.)

KEALT O W& BT ADA Y — SR FE
KEAIG YW E AR RN T 5 %@ﬁ%v«w'comﬂ)ﬁ

Research of heterogeneous reaction of atmospheric aerosols with reactive gases
Research of molecular interaction between air pollutants and biosurfaces
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FH13E3 5 TRAL—F— (REATL—Y—) BE.
FPHABREN RSB AT LRE,
TH 144 3 B FEARRERMZAE (SPSLAB) RE.
5.8 ¥AFEARREEGENEES AT [ (SPORTSE 8) HE.
Fry16%E 1 B A-KDK %7
2B MUL—9—ER(ty 27 LRE

TR16F481H

FR17F 48 KRENBEEHBEHAAIRTELED.
FeeF4R HEFA - HEMARKRE U GERESND.

SFEMFRARERE

TR20F47 FhidsedFERmZEY AT A (DASH)RE.
THe3F58 mENAIORIRIF—mEERES
(A-METLAB) R E,

WRI

1944 May  The Wood Research Institute (WRI) consisting of
three Research Sections of Wood Physics, Wood
Chemistry and Wood Biology was established in
Kyoto Imperial University.

1949 May The National School Establishment Law was
enacted and the Institute was recognized as the
Institute attached to Kyoto University.

1963 April  Composite Wood Section established.

1967 May  The main building of the Institute was completed
and all laboratories were moved to the new
building.

1967 June Lignin Chemistry Section established.

1979 April  Wood Preserving Facilities introduced.

1980 April  Xylariu introduced.

1984 April  High Performance Wood Products Section
established (the successor of Wood Preserving

Facilities).

1991 April  The Institute was reorganized and expanded into
4 Divisions.

1994 February Wood Composite Hall was completed and
Laboratories of Wood Composite and Structural
Function were moved to the new Building.

1996 April  JSPS-LIPI Core University Program commenced.

RASC

1961 April  lonosphere Research Laboratory (IRL) established
(attached to the Faculty of Engineering)

Research section of upper atmosphere physics established.

1967 April  Research section of space radio science and engineering
established.

1981 April  RASC established (IRL was reorganized and renamed).

1984 November MU radar established.

Shigaraki MU Observatory opened.

1985 April  Research section of Radar atmospheric physics established.
Research section of Radar atmospheric environmental
sciences established.

1986 April Radar information processing room established.

1993 March MU radar real-time data processing system introduced.

KDK computer system introduced.

1994 June  Research section of computer radio science established.

1995 March Space and earth radio science data archive system
Introduced.

1996 March Microwave Energy Transmission Laboratory (METLAB)
introduced.

1997 March Fast parallel radar control system introduced.

1999 January Advanced KDK (A-KDK) computer system introduced.

2000 March Radar-lidar combined observation system introduced.

2000 April Radio Atmospheric Science Center was reorganized and
renamed Radio Science Center for Space and Atmosphere
(RASC)

2001 March Equatorial Atmosphere Radar introduced.

Solar power station wireless power transmission system
introduced.

2002 March Solar Power Station/Satellite laboratory (SPSLAB) intro-
duced.
5.8GHz Space Power Radio Transmission System (SPORTS
5.8) introduced.

2004 January  A-KDK replaced.

February MU rader imaging observation system introduced.

2004 April Research Institute for Sustainable Humanosphere (RISH) established

2005 April Approved as a cooperative research institute

2008 April Development and Assessment of Sustainable Humanosphere (DASH) introduced.
2011 May Advanced Microwave Energy Transmission Laboratory (A-METLAB) introduced.

Historical Background

39



SillliE

Sl Dkﬂlﬂmﬂ . EERALE ANER

| mR=%

S -1 o I 3 % 3

TaiERR A

Wi gREEER

/ —
v e oz

E X2

JRER B8 #H #F R
% & %@@
= % o
B R 94
#R R
"
) "

E@=

o
= KIR R A Z
mmAcs Tuinx @ &®
Biic O Hg% "% O EAEIC
W FamiC >
EPNI EZER ZER F T4
ORTA (B8] TH /5109  GUR=%—-®5 HREEEN309)
OURZEIR @8] = 5849 (REB—~EEE FREEEN209)

WA - FEMXEOEE/ \ADEITLTVET.  (FrEE/BH507)

=L |

FEIBA |
Q | B =
BEI

KIBUKAWA

REAF
FaERN

o A

.~ SHIGARAKI,
- O
MU RADA

{EEMUERRIFRFR7E Y
REHRIRAO0km, JRERIREL)I TEESRIKE(C
=8 8 %Dgég RABEIRTER. MEAKN7km. EX(LME

REBRFEFE PR

T611-0011 R#BEFEMASE
TEL : 0774-38-3601
FAX : 0774-38-3600/31-8463

URL : http://www.rish.kyoto-u.ac.jp/ (2014F48%17)




