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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 13.

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.

I Iv¥ar Missions
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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
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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,
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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 2014 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
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The College of Atmospheric and Geographic Sciences, The
University of Oklahoma

AYF (India) ST 5K

National Atmospheric Research Laboratory (NARL) Department of
Space, Govt. of India

TNV )T (Bulgaria) TWA)T R B W PR A= 5B

Insititute of Mathematics and Informatics of the Bulgarian Academy of Sciences

AL PN

H (Taiwan)

National Cheng Kung University

%4 (Thailand) Faguray Ry HAEEE

Faculty of Science, Chulalongkorn University

il (Korea) TLR R AR IR B R 27 R o7

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 %%
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School ® FE#E % B £ 2 T.20084E %> & 1%, Humanosphere Science
School 2008, 2009. 2010, 2011, 2012, 2013, 2014 % BAfiE L ¥ L 7=

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, 2013, and 2014” in respective years.

LF A

RISH, Uji
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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, 2015)

O K FRe R E B (R 27 F3ABE)

Number of graduate students (as of March, 2015)

AEENHE | U EHE | FE#E i X g | BREEWRZERE | TAmrZeRl | AT 2Rl | T 7R B
#wo# 14 2 4 20 LR v 1 8 15 3 27
L SHs 11 0 1 12 st 3 16 2 10 52
olf il 1 0 0 1 it 4 24 38 13 79
B % 12 1 0 13
FAhr L Ik H 1 0 0 1
3t 39 3 5 47
OPD71O—% (FR274E3BIHTE) Number of research fellows and research students (as of March, 2015)
ISPSHELN | JSPS | wovarmg | VIR | msRe | zof |
AR (SO | BEH | o hRacons | AR | Bk |6
1 3 5 22 2 8 41
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 & &
Egggﬁ%‘z 414,009 382289 | 796,298 121,115 339,654 52,946 27,292 1,337,305
e 414934 37842 | 772776 114110 504,290 79424 17,235 1487835
Eﬁféﬁ%ﬁ 431,674 399,182 830,856 171,792 408,261 71,329 22,296 1,504,534
*2(’)3}22%*15’5 376,643 528,161 904,804 179,210 480,089 51912 18,292 1,634,307
Eﬁg@ﬁ? 365,379 461,074 | 826453 158,030 630,926 122,644 25,390 1,763,443
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Core Research Divisions ‘
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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 4 laboratories which
explore new research fields that are not investigated by the regular staff so far.

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

e = e FHE

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
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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
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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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New techniques of remote sensing
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Wood formation
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Molecular breeding and remediation FRAREEFAh
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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Hydrogen Producing Bacteria
from Intestines of Termites

RA7OBEERMBEEZFBLAERENA TV T 74F)—
Wood Biorefinery Using Microwave Power and Biocatalysts

BAEIE RS Y — NE DR R
Development of nitrogen doped
carbonized cellulose for fuel cells

MR BEMHPDRKFEEBRDOTRYVEST
Element mapping of carbon and nitrogen in
functional carbon materials

Biorefinery plant using microwave
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HEABREAT & A RIE DR 5
Analysis of biodegaradation
mechanisms and
development of biocatalysts
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Small and Light Weight Microwave Transmitter for Space Solar Power
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Phase Controlled Magnetron Phased
Array with 5.8 GHz for Space Solar Power

AMERWEAB IRV -—REBEEY(/OKT>TF
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
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In order to establish an effective resource cycling system by promoting the development of 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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IOFEBICH IR IEXFZITREDERMBIR
Ubiquitous Power Source in Eco-House

Low-Environmental Impact Termite
Controlling System

EIFENZE DR
Wireless Power Space System

Fundamental Concept for the Sustainable and
Autonomous Utilization of Wood Resource

BABALEARM P DERRICSY)
EESNIIREBE O LA DR

Extraction Technology to Purify Environment
Contaminated by Preservative Treated Wood

INAFF I TAIN—E BRI RE
Bionanofiber-based Materials

BREEFNEBEZRORRE
Low-Environmental Impact Adhesives

BREZEMBEANEEREEDER
Construction of Wooden House using Natural Structural Materials

EFfRIEL R LEE XXM DA A2 DFI A
Use of Compressed Low density Sugi as a Peg
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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.
From 2011, the Center supports a new project “Frontier Researches in Sustainable Humanosphere”, which
is relevant for human activities to contribute human health and quality of life. 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 Humano-
sphere Science and expanding the Humanosphere Science research community.

£ FBFRAFHR 2 —

Center for Exploratory Research on Humanosphere
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Expansion to new interdisciplinary fields of humanosphere
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Iner-sphere science of humanohabitate, forest-sphere, atomosphere and space

FOszsrEEAFRORE
Promotion of cooperative research project
EFEERENFTRSE EFEERARTRES EFE2EH#EHRLF
Laboratory of Exploratory Laboratory of International Laboratory of Inter-university
Research Collaborative Research Collaborative Research
TOS /A RREOLE-EE ERFERRDOHEE HEFRFLDEE
Planning and management of - N Promotion of international Steering of meeting
Cooperative research project cooperative resear
V4 1 N\ ~
EFERFHEFNR EFEIYYIVHR EFEISYITOVTERRATRE [ £EFEOURSIL DF—TFoE3F—
Exploratory Research for Mission Research for Flagship Collaborative Research Sustainable Open Seminar
Susutainable Humanosphere | | Sustainable Humanosphere | | for Sustainable Humanosphere Humanosphere
\_ Science Symposium Y,
4 )
SyLavERHMRER A% A FRMRALKE ZRAMEGHE
Mission research fellow RISH staffs In-campus guest researchers Out-campus collaborative researchers
(N J
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Organization of Open-seminar
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The Center for Exploratory Research on Humanosphere held 12 open seminars in 2014 bringing
the total number of open seminars held by the end of 2014 to 192. 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 FY2014

KEME RSB O KA % B OFM  Estimation of atmospheric transport
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Paederus: an agricultural beneficial insect and its impact on human health / ¥ @79 £ £k
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biodiversity: a case study in fire-induced degraded peatlands, Sumatra Indonesia. / High-
pressure region as a key factor on understanding the physical processes around the sub-
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Exploration into evolution of solar-planetary environments: Solar variation and atmo-
spheric escape from terrestrial planets / BEEEBE R NMREIZEIE54 74 /) R—=Ta v -

7)) =4 ) RX—=Ya k%t Life-and green-innovation studies by cryogenic solution NMR
/ Structural investigations of cellulosic materials using xray and neutron scattering

JURTT LD
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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Youichi Inai : Research on atmospheric transport and mixing processes in

Sachie Shiomi : Development of a transportable laser-interferometric
the troposphere and the stratosphere based on trace gas observations gravity gradiometer
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BONG Lee-Jin : Semiochemical communication of Heterobostrychus
aequalis (Waterhouse) : host location and aggregation signals
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Yoshika Takahashi : Psychological and Physiological Effects of Wood Com-
posite Products, Section of Wood and Surface Processing and their Esti-
mate of the Contribution Ratio of Various Senses
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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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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, 13 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

1944 4ERISE, 60 4ELL I 72 o T S T & 72k
THAIMETF—5. MUL—F =L EREABNOL —5
—5—% . GEOTAIL #RIC k277 X< ICHT 5%
MR T — % T EDEAEBIZ h b B S B 2 T 2
LT EGFET—R—2 ] LLTHEM - EHLTWY
F9, BB AHE O & 3T RE 317
— ¥ RHLTVET,

_— —_— —
— _— -
—

el Dl ©

TN IILYAY

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

PRATAEEPOMUL—5—, BIORERAL—5— (EAR) T, 7P 204E 25 DOL/LSF CHRBLFAFIHAMABShEL Mo%ED
FE 3L A CRATHRT, 37 TI26 2O AR R R S CEAAO R MR E ZHITNR TR EIT->T0Ed,

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 SaSEE
three facilities. Our collaborative research is expanding with 13 FREATL—F— (1> FXST7- XM BOFHEE TICHBESN -ATBRAARL—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
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MUL — % — 242 MUt

MU radar and Shigaraki MU observatory

MUL—%— (Middle and Upper Atmosphere Radar @ HJe i g RABIHIHARIL —4—) &, #BEEHEESE WTODP'E'
MU BT E Sz |tk E . 797 KO KA BIIIL — 5 —T, 1984 SO ECREINAA OB ZEF ISR Eh, &
RO N2 H R R E B O T IKL T,

MU L—%—it [MRDT7 25747 « 72—XF « TLAL RO KR LV —F— ] ELTIEEE A VAM=NIEESNF L. 21,
B - BT - WO BoOMRIR KDL THS [EEE A5, BEA - BF-HAMRZ OB BB B8 LI ESE IS U CREAE S
AETHANDIZ AR - FHT V7T BB R R E PR E SN TOE T 2072015 4 5 AliftbhEd,

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.

The MU radar, which is the first large-scale MST radar with a two-dimensional active phased array antenna system,
was selected as IEEE Milestone which honors significant technical achievements in all areas associated with IEEE. For
instance, the Yagi-Uda antenna and the Tokaido Shinkansen were approved so far. The dedication commemorative cer-
emony is held in May, 2015.

MU L—4—4}8 - \
Outlook of the MU radar 7 LA T 2T+ Array antenna EZIEET2—I)L TX/RX modules

MUL—%—
MU radar

MUL—%—1Z. JH#kE46.5MHz. 4% 3.5MHz. B 1 MW The MU radar uses VHF radio waves with a frequency of 46.5
(RFEN) © VAF WioE KREZ AV, 77 H3EE 103 mo M4 MHz (3.5 MHz bandwidth and 1 MW peak output power). The
75 KDERIAKRT v FF 2 b~ MR LT VT %2 EY— antennafarg; congists of 472 Yagti) antennas arrangzdﬂin abclircuiar

. o o N array of 103 m diameter. Fast beam steering and flexibility for
LOMIALZFZ B BINAT 7Y AT ARG ARFBCT o 2004 42 various observation configurations are characteristics of the MU
& MU L= =Bl AT 2 AL, BB F Yo RNTVINEZ radar. In 2004, imaging observation system with ultra multi-
ERRICEBAA—D 0 7B (KA E OB 25 BEIC R EL 72, channel digital receivers was installed for the study of detailed

structures in the atmosphere.

1538 MU BHI T L 4 D K S BN 26 1

MU radar Observatory and Various Instruments

MU L—%—THbN 7= 5% o LT A /N KA BIIL — & —H% The novel technique of the MU radar has been applied to the
BRSHEL 720 BRI Tt A Bl A>T development of various other types of atmospheric radars. Many

Fo (23 MU BT O 8ha OMALIEE oD EAEESI . $7-4 of them and other. 1nstrume.nts are operated in Shigaraki Mp
Observatory that is becoming a core center of atmospheric

B0 RO/ OB AT ATHTEY . KABINO K ghservations.
Lo TOET,

=
- -bl‘“_ i " -
IUERYTIT—L—F— LY XTPLTF 1 RTA7747(LQ-7) ‘Fﬁrséﬂl?’n?v»rﬂ/—a— LA)=F7 514~

Millimeter-wave Doppler radar Lens antenna wind profiling radar (LQ-7) Lower thermosphere proflier radar Rayleigh Raman lidar
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e R PR ARl AR I B SR 1B (A-KDK)

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

Tl IR R EREE (A-KDK) BAELEBOTH 79 X~ BEkE- Kb ok Bis s X O mmdREE L &k
RIS 2 KBBEHER R 2179 720 O EHER Y 2 7 24 TF . A-KDK I3 CRAY XE6 128 /—F (1 /—FdH7:
Y 32 37). APPRO GreenBlade 8000 8 /—F (1 /—F#7:9 16 27). APPRO 2548X 2 /—F (1 /—F»72032a7).
CRAY XC656 /—F (1 /—F&H7=1 28 a7). % ® 536 TBytes D74 A7 Bl THIK S, 5K ZEMER AT TRV S
—IRE SNTOE T TR FAAFRRFZEITICIX 240 T Bytes OZ 2 H0 RAID BBl B 2B LTVE 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 128 nodes in CRAY XE6(1 node having 32 cores), 8 nodes in
APPRO GreenBlade 8000 (1 node having 16 cores and 1 GPU), 2 nodes in APPRO 2548X (1 node having a shared main
memory of 1.5 TBytes with 32 cores), and 56 nodes CRAY XC6(1 node having 28 cores). The auxiliary storage system
in A-KDK has a capacity of 536TBytes. An additional RAID disk system with a capacity of 240 TBytes 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(ND—#B : RERAZZMIER A 7 1 7 £ > & — IERE)

A-KDK ¥ X7 L
- CRAY XE6 + APPRO GreenBlade 6000 + APPRO 2548X
- Core: 32 cores x 128 nodes = 4096 cores - Core: 16 cores x 8 nodes = 128 cores - Core: 32 cores x 2 nodes = 64 cores
- Memory: 64 GBytes x 128 nodes = 8.2 TBytes - Memory: 64 GBytes x 8 nodes= 0.5 TB - Memory: 1.5 TBytes (shared memory) x 2 nodes = 3.0 TBytes

- CRAY XC6
- Core: 28 cores x 56 nodes = 1568 cores
- Memory: 64 GBytes x 56 nodes= 3.6 TBytes
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EAR, Equatorial Atmosphere Radar

AR T HHEE A MM OMRE FiZHb, KEOKRKBMANY 79— —F—TF, 560 KD 3FZFT-N\KTYTFH%EE110m
OT T FHHICEEL, MU L—F = RRLTh, ZEH D 100kW THELUAMIUIIZFEOREZ M Z T0ET . HIE 1.5km
A5 20km FTOM R KO T ERRERE ., &R 90km ML LICIL A BB AL X257 14L, JhCEEHRHEZ BNl T,

EAR Z MU L —# =12 tEfE - BBEREIL$ 5 _FRE MU L—%— (EMU) OBZEZFIRELTOET.EMU 2 L& o —
DL 5[ KB RA A RO WIFE B GBI E) 3. BRPN RO~ AY —7'F >~ 2014 OF fURRIFZERT 3
XU R BT — < v 7 2014 IBRE SN TVE T,

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.

We propose to develop the Equatorial MU radar (EMU), the new radar that is 10 times more sensitive than the EAR.
The project “Coupling process in the solar-terrestrial system” (PI: Toshitaka Tsuda) whose main facility is the EMU
was selected as Master Plan 2014 of Science Council of Japan and Roadmap 2014 of Ministry of Education, Culture,
Sports, Science and Technology.

EARIE. A YFAITHIZFH]T (LAPAN) &0l iobE T, 2001
A 6 FILARE, BTN kel o SRR S RS [ T';:::::::;'e I I I 1
BERALTHA] (2001 ~ 2006 4E5) Zuife <. BRI, HIK i I I I |
PR BB REFLOILFEMN L IRL. MR IICI-T A Mesosphere I
BUIR T 9% OB ZEE P ERMLTEF LI 9
. . . . Stratosph
In close collaboration the National Institute for Aeronautics and ool
Space (LAPAN) of Indonesia, EAR has carried out long-term I I I
S ) e Troposphere i *
observations since June 2001. Collaborative studies with Shimane D f > |'=P| X @ w ﬁ & *x
University, Tokyo Metropolitan University, Nagoya University, Project A0l A02 <— A03 —> <— A04 = A05 «<—A06 —>
etc were initiated by the Grant-in-Aid for Scientific Research for z =z g : 3 ?g ST EGS % 82 =
Priority Area "Coupling Processes in the Equatorial Atmosphere = g 3 2 A e E E V. % g o}
(CPEA)" (FY 2001-2006). With these collaborations, various ul % g g_ e z.' B E_ 3 ]
instruments have been accumulated in the EAR site. E 0 § g %
® 2
s -]
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FBEERDETBEBFEATL—F -2 ubT—7
International network of atmospheric radars around the equator

FEARL—F— TN DSEEVALE

Various instruments in the EAR site
AVFRITENICIE, EARICMATIvAVSER, IvTEmEE. 7Y
CYI VBT MF L= =5 il — 7 =2 F L THY, AVFRY
THIBOBH AN =2 BE L CT0ET (L), EHIZMUL—F—
SOFEAHE O KRBV — 7 —%2 &b T, RlzhLe§ 2EEER
Gl =¥ =2 T = BAELNTVET,
In addition to EAR, we operate medium frequency (MF) radar
and boundary layer radar facilities in the suburbs of Jakarta, West
Kalimantan, South Jawa, which participate in a regional radar
network in Indonesia. Additionally, EAR, the MU radar and a

number of radar facilities in other countries form an international
network of atmospheric radars around the equator.

Facilities of Cooperative Study Program | 25



Facilities of Cooperative Study Program \

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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Wood Composite Hall

AREM B EBMIE, KIBNaERM 285 &35 SR TORBREREWTT, KEMBBIOZLL TR SN HES
B - A o 5 BEVE RE AP 00T A BRI SE & 3 B 72 D JL IR R T3

IPEICIE. AR, SNEE. YIS —HEoRBEATLIHHEORWEMEZR > 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

S B P TIIA E 500kN, AT —2 500mm DI AN Ixro %
VY 2 —F Tl i3 2 2 &I KD i J)RE R AR M TR O FRIW IE
FUBR0 R L FEERR A B I B TR L B ) e DS TEE T,

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
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. T.—% iR Bk
1000kN Servo Actuator

1000kN 7 7 2. T — iR ERFkIE, BRERER T, #i273m & K&, KEM B OF]
B, BB, IFRBRE2BIIENTEE T, T, BAHEE0ERs 925
I L BRI OV T ORI B2 B AR) 2 EATTEE 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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NG BRI 32— 3y 74— VR (LSF)

Deterioration Organisms Laboratory / Living-Sphere Simulation Field

DOL/LSFi&, a7 VR ARMIEF W AEARM « REM BN § 25 O LS NERER, OB B Z 179 720 D L F] 1)
BT o 2005 4E DI F AT D IS, M - FMB B2 TR, REABIR~ A 7 0Pk ISR 5 235 - Tk
T2 HGIRAWIIZEISNTOE T #EATIEDOLELSFA B D@t LTI MAH SN CE&EL 7225, WHMRE SO E
ZHRIS, 2009 4 EEADIX G TR EE 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.

pE| 2a7IOANOEE EI2X V1L DO ANLRAE WEMEER

Living-Sphere Simulation Field Artificial rearing of termites Artificial rearing of powder-post beetles In_cubation room for
microorganisms

ARSI FE B oL

Deterioration Organisms Laboratory

LB S AEWEEM (DOL) &, OIu7IiER, O ENHES RO

OF SEE A X GR7) TREORY T3 WNS T R E & | X7/ 1% ¢ RRaat 1 Sk s
B DFRWILF L FHALR LB OFFl - BRI D2 EZ AT TOE S

The DOL is composed of three major facilities: insectariums for termites
and dry-wood beetles (powder-post beetles) and microbial incubation
rooms. These facilities serve collaborative research works on the

s

physiological and/or ecological characteristics of wood-deteriorating sajsen ikt L MEPZ{%L?’:*MJE 5@

organisms and on the evaluation/development of new technology as >H7Y Mycelia of wood-decaying fungi
Artificially-dyed termites for penetrated into wood

protective measures. behavioral experiments

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

EE-HHEIL-Var
74—JVK (LSF) ICE%B&h
TWBR KRBl

~ Weather apparatus in LSF

AN MY I 2 V=Y a vy 74—V FLSF) . UL HE e T o R A AR P R E L
7285 28,000°F-J5 A — bV DiRERT 4 =)V FTF o A¥ - REMBO LRI B D 2 Bk,
RENAFRADWEBRIIHT AV Ialb—Yar 74—, RGBT BT 4 —
VEROYA 720l BICHTAYI2b—vary 74—V R EIAHEATVET,

The LSF occupies approximately 28,000 m? in the part of national forest in Fukiage, Hioki ! "]E ﬁ;' B OO AL B
'

City, Kagoshima Pref. (southern part of Japan), and serves collaborative research works | NSy
h ‘% International research

— collaboration on durability

of wood-based materials

on the protection of woody materials, wood biomass cycles, global atmospheric
phenomena and microwave transmission as a simulation field.
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F¥itoe v] 5e 2 A7 Bl B #h 2 B (DASH) /
S T A5l 0Bt ¥ AT L (FBAS)

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

PEadn

DASH (Fifse W BB AF R BRIGZIT) o A 7 23, PR 19U R A O BRI SOK  (AAF R Zei & AR ARf 7 > & —) 12
L0 EE SN EFEEFRA ST, #is TR AR ISR O KIS & R 2 Sl AT BB 2 A L2 Y AT AT,
Sk, REWAREHEY O WG R AT ICE L 22 LCIT-TOF-MS &,V & = ¥ O HLE 55Hr Re Wi W 8 PE ik 20 0 4 i 1l L
72GC-MS. TR DM DIz0D TG A Y A—=F =515 [DASHOWEEY 7T AT 4] &, BARIZ N L72KMD
BEATHEIEZMWH O [DASHHEWER S 7Y AT L] O20h bl IhE T,

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-MS 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 ' LC-IT-TOF-MS

PR 20 SEBELVEDODASHY AT A%, GERT T =V REFMNL F < 2D LR 5T AL L3
ML T2 AFFEM AT AT 4 (FBAS) ERLA XS B ET-RIAEZHPIIS LB OF K E.
ZORBEM OB 2R AN R=1$52EEL. DASH/FBASEL TR IEHT OHi 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. Aw. RRAREEoMEEHOMZEICE T AZEE2HMEL, 2hE XD
BINTHLRUTERR A T — 27 ORI, SO 722 & FM ORISR T2 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
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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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(Laboratory of Biomass Morphogenesis and Information) (Laboratory of Biomass Conversion)

RE DL HAMBIEAL, TR - HIBShalEE=<7ahor FLUAVER D7 =2 3R T- 3 T 2 PGS W O LW AR 2 3] - HoR§ %
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The biological mechanisms how nature constructs and/or

controls the structural complexity of woody biomass are Biological functions of lignin-degrading fungi, including control
investigated. In order to improve biomaterial utilization and of free radical reactions by secondary metabolites and gene
environmental assessment and remediation system, fundamental expression of key enzymes for lignolysis, are studied in the light
theories of such biomechanism will be developed. of recent advances in gene technology, biochemistry and organic
chemistry. Gene-engineered lignin-degrading fungi and
*/ LLI:E.-_ biomimetic reactions are applied to bioremediation and
conversion of wood biomass into ethanol and other useful
R RARE chemicals to establish sustainable humanosphere.
Junji Sugiyama
Professor FF Bé_.l
Dr. Agric. Sci. (The Univ. of Tokyo) Bk EREE
AN RE 0D i AR b & B Takashi Watanabe

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

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

SRIU 1 IEHS 1 O B ARSLT 270 SR8 3 % 455 F- Bk O fig ]
FIEEH B OB RER R LA B S A A0 5D L ) — VAR R AR Ok

SHEH IR BB X073 4 3474977 VA VRIBIC & B < — D53
HEHR  mAEL (B%) Analysis of molecular systems for the control of extracellular freeradical
X reactions by selective white rot fungi.
Tomoya Imai Conversion of wood biomass into fuel ethanol and other useful chemicalsby
: biological functions of white rot fungi.
Associate Professor Degradation of polymers by white rot fungi and their biomimetic radicalreactions.

Dr. Agric. Sci. (Kyoto Univ.)

t)vU~zAﬁEE%$®1§§E HEXESFAT
B WIS LD 2 X7 E DN
KRMIFE2 © Z RRRESRAT 225 OV A V] 5

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

EEE— o

R AR gﬁigﬁ%aﬁnﬁﬁsﬁ?ﬁf AL %
O 12k BY 7= VS RO IO
Kei'ichi Baba B LD 72D DAL+ 57 10—

EE22EA
B S AKiEE (B%)
Takahito Watanabe

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

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

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

T 1
ARAKINZ BT B E 0§ 5L O 75 Bk Biotechnology for bioremediation
MK - AREBHALD 5512 W 24 1 AT
MR 2 2 BRVERAT 72 5 OV BRI 5E

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 (BF)
Suyako Tazuru

iz SR
B/ mAEL (B
Hiroshi Nishimura

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

Assistant Professor ARSI UKL T A PHAIGREA 5> it i A7
| Dr. Agric. ?CI. (Kyoto Univ.) )\4*1;?(335!@96%%0)%1%&@%13&
ig ﬁ%%éj g llfl? g%uggé? ;ﬁ?ﬁ%’uﬁ%gf@%% Quantification and accurate structural analyses of wood cell walls using NMR and MS
b2 7= ARl G 2 - ARBRAEAC R Elucidation of the wood biodegradation mechanisms by basidiomycetes

Structure and bioactivity analyses of natural products from biomass

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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(Laboratory of Metabolic Science of Forest Plants and Microorganisms)

TARBE N ORI OB REZ A BAL . AL, YT, BIO
70 BRHALI P OIRAT L. MG IROE LR TETE 3 5 I BT
ZE%41)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.

| ¥ERHA
‘ Y B RARE
. I Toshiaki Umezawa

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

VTF I TF Y VT =V BIOZOMD T 2=V Tar )4 R EA KO AR
Lo T

BT DACHA A T — 27 ORYFEFEHT
PEHARAL XV 155 AR D5

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

RIAAE
HEHR /FmAEE (BF)
Yuki Tobimatsu

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

DA BE D R s & T I
V7= vk L ALY
INA = A O 55 FE

Structure and formation of plant cell walls
Lignin chemistry and biochemistry
Molecular breeding of biomass crops

AR

B mAEL (BF)
Shiro Suzuki

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

B B O 38 5 -7 LR S B A
S BRI X DA DI
Wi 7 2= V7028 ) 4 FAEGIR D51 HEhE

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

HHBEEFRET

(Laboratory of Plant Gene Expression)

ATBIREEHD T

(Laboratory of Atmospheric Environmental Information Analysis)

THE R S HBIEF2ra—=Vr L, ZO#E T RBHH
REETEWOREEN LT 5. Fo. BRAGEYOBIZTEY—IVE
LT, U BIO % T XY O ER L 2T, ABBIY
BRESCA) YO B B O 53+ F RO AL T,

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.

Kl —58

\| Kazufumi Yazaki
4 Professor
Dr. Pharm. Sci. (Kyoto Univ.)

i ABCER VE DB L B TiE
R — AR R 5 D 5 ¥ B & A 2
B X BB

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

A3 d

Bi# / mAiEL (BF)
Akifumi Sugiyama
Assistant Professor

Dr. Agric. Sci. (Kyoto Univ.)

PR NS i 25 1 0D 78 B G B & A% e R M o
AW R MR B & DR FEAFE N B 2 Hili ) O AR (5T DO BERE M BT
BRI O 13 RERIC BV A R AR 733 OBR TR IS B 55 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

BRSO 7T —7 VR BN RS e 8 B - TR T — & LA A B Al
SEMICTEN - FIHL. R MER AN 3528125,
WERKZIRBDOEFI Y« BWiEITH0

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.

I N ﬁ*
?ﬁ? TmAIHEE

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

i FEBNC X 527 T — 2 VI KSR DFEAT
Xt ] — 1k i P 2 4 A D g 1D
BRI I5UF 2 R Stk 1 43 8L

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
BRIE / BAMEE (25)

A Kenshi Takahashi

e Associate Professor

‘yh Dr. Sci. (Nagoya Univ.)

KRG A PN 330 ) 20 ek B 43 > 2 46 8 A4 o Bl ) W 9

FUARTG B 35 L O° N BN BHIC B oK 5 2 KUt B o3 D 28 20 A 0 5 R F2 BRI 7%
L—H—2 /o KR BREBEEHI B O Al

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 Radar Atmospheric Science)

ATBERAZ D5

(Laboratory of Atmospheric Sensing and Diagnosis)

VHF # (MU L—%—, FBERKRL—F—%5) 2530 H 00K
L —F =B ORI LM E R~ ER T km OXZ B4 -
BRZE, I E TR EGOBMINIIZE,

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.

LA &

R mATE

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

BHEEA L X 25 71 DSE
THFHEIC XA KBGO 78
KEBHHL — 57— A7 2D %E

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

BOE
BB  EmATLE
Hiroyuki Hashiguchi

Associate Professor
Dr. Eng. (Kyoto Univ.)

A A=V T4 VR TUT 74 5 —DRISE
AR KRV — 7 =2 X5 ARE R R O B A 78
TR REI B3 B AT 7E

Development of imaging wind profiler

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

Observational study on lower atmospheric dynamics

P A PR M S B A 22 R

SURIRIZENRE 9 FF
Laboratory of Climate and Ecosystems Dynamics

S - BRISTIIE K OIS BT T RV F— R R R O B
RN LHEBEIER - GIS HMiEDN—2T, AW E T e %
TRET « BF VYT 24T AT HIRO B - HAREIRICHE 58
{E R OSINMB X O R v i 72 B 7S O &1 % it o

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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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.

= H B
%/ mRALIE
Toshitaka Tsuda

Professor
Dr. Eng. (Kyoto Univ.)

KA EHIBA DB 5E

RADWEBEN DT
RGBT AL 2 72 3 R ERBE 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

Sy B/ mAE (E)

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

KBTI Lk OB 2 MR JE

Observational Study of atmospheric thermodynamics and transportation

KRIEH

Bi% /TEAEL (EF)

Masanori Yabuki

Assistant Professor
Dr. Sci. (Chiba Univ.)

7 uy N - EOM LRI 2 BEIK AL
PEE A TNV N k- &7 ¥

Observational study of aerosol-cloud interactions
Study of atmospheric environment using lidar remote sensing

YA a1 HY T
B/ mRIEE
Kazadi SANGA-NGOIE

Professor
Dr. Sci. (Kyoto University)

GIS BN LR RA B 2 H 72 5 - BB EIRIRAT - "Ef’) S
AAF PN 31F % A b 2 — LW EAR B O£ 19 70D $5 e 1T HE 72 JE AT
B R OBREE - FIREIIC Eﬁ?&ﬁﬂh&ﬁ@’%bﬂﬁhlU%ﬁT*ﬁ&Fﬁ%@;ﬂ‘ % i

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
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Laboratory of Advanced Research

[ 72 2 BF ]

Laboratory of Interdisciplinary Research

HEDOERITTLF I TINHBL. ERAFZEHE (Iyvay) ICB
T 5EDHHE - LU G TR A 5 720 D EIN R B 5B,
National visiting professorship for advanced research closely
related to the Missions.

AR PRI 5 24 P O H. O D430 % FECE M I 5E 2479 5%
PN =00 Wi i S

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

[#8&

2 EF] Laboratory of Integrated Research

HEALRERRSEI B B 4 O FIROBF SR %, KYIE

WHIFPOBEL, AAFEE NROATGEORELTHEYL$ 270 DR A R 2B Je 2 it 5 25HE N & B0 1.

International visiting professorship for integrating various research on humanosphere.

PE A7 Bl B SE At 72 R

EYREEM D B

(Laboratory of Active Bio-based Materials)

REZEPOLT B4 P E OG5 L Wy PRI TEL O BRI VTN
EATHEEDBIT, ZNUTIE DT B ORI S B IS 55651
AR RO T BEH A ORI 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.

KEEZ
HiB / RARIE

Hiroyuki Yano
Professor
Dr. Agric. Sci. (Kyoto Univ.)
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Bio-nanofiber composites

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

HF3XX 5
BEBE /TR

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

205 B O % Wi o5 38R O M S ST

FERETEZ B 53 Tk at

HEART 5 T DY PEFRAT

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

BeT 5 B K EB
BB/ AL (B)

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

YV Ta—RAF) T 74 5= O BA R FIH

Bl u—2D 7R

A )25 & AN RERS 352 B 5% F 58

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

Studies on wood physics and cell wall structure

TRIRM FHEI R 2 2F

(Laboratory of Sustainable Materials)

NE A A AOFRM B EEPSN T - . SHITIBEFE. FAMAIC
W2 —HEORE DL ERINERY 2T LOR S E IS 720 ORFJERI%
11)e Thbb, KEOREEEEIER A0 LIRS AR R AZ T %%
ARL. VA2 VEROBREBIR)T0 FEREERN A FERH Y AT
MDD DA WA 7Oy 27 O AT E FEEL T A,
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.

SIA=
g - RAEL(TF)
Kozo Kanayama

Professor
Dr. Eng. (Osaka Univ.)

NERME O 3 KT B IRDBUE N T

BN & D AR B D s B R AL

RE R B D IR IE D MY

Deformation processing of wood based materials into three-dimensional
complicated shape.

Impregnation technique for high function of quality of wood based materials
Investigation of nonequilibrium state of wood based materials

A=
BB/ mEAIEL (BF)
Kenji Umemura

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

RIRFBAM AR DB FE

A 3R A D HALE T AP B 3 %8
FBALH OB 5

Development of natural adhesives for wood
Degradation and durability of wood adhesives
Development of new wood-based materials
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(Laboratory of Structural Function)

A A AR O B B 1 0 BEANG & 8 6 2 B 45 T 1 D BR S AR A
WZFDLODHER BN L CTRETH SO MG ERITE RS
N2 15 M BB O G- &R AT b LW FExT R 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.

& B
B8 AL (T2)

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

ARBUR LA O B 76
S8 LR 1 D i P BE STl
M HAL% 52T T ARSEAE B OFRAF IR DRl

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

A+HtE
HE WAL (IH)

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

TR - RBUBEACE RS By O B 7E
AR DAL & PERE ATl

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

LFEEA
BV / SATSE (B

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

ARTEARHHIHERE Y DTy TV RERTAMl
AR EFALBAR OREE I~ DI
RS ERIM 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

BERIREREDH

(Laboratory of Innovative Humano-habitability)

REGHEEBELZARERR, MilibsVidEBERRIIBTLA
PLEARICB 3 2 IR S 2 20T, AR RIS BT AR A B
YATLORESEEAIET .

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.

m RE
HE - mEREL (BF)
Toshimitsu Hata

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

AL 5 AR O i B 38 B 56 0 723 O B Ml 3 i
BT WA % T 72 BRI AL B Al o A1 Y
7y A=K 706 ORRFHE it B AR O B 76

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

=4l
i/ mAEL (BF)
Tsuyoshi Yoshimura

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

A EL AL R B D 2 8
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R HACEZ 7B EE R BLT AN F — DFIR

Feeding ecology of wood-attacking insects

Diversity of wood deteriorating organisms in tropical forests

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

Bl #E

BI¥ /KL (%)

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

BB LTI 2= — 3 9 2 ZFIH L7z AR B bR
EEV&EEIU&%H‘JM

Behavioral and communicative activities as disease resistant mechanism in insects.
Insect pathology and Microbial control
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(Laboratory of Computer Simulation for Humanospheric Sciences)

FEHEEMIT AT LIZDE
(Laboratory of Space Systems and Astronautics)

HEAER SRR AR BRI TR, A— 83— O ¥ a— R Bl L T 2
[ O FERE BRI B LV F 1 A TS L TOBRBET L AA Y M AT
Jo EBIT, NHDELETHBWHENERD Y32 —Tav T A
DEFTFNE A 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.

AM=ER
Hig / "mAIE
Yoshiharu Omura

Professor
Dr. Eng. (Kyoto Univ.)

P T T A= RGBT HE B DTSR B
AP OW RIEBR DTS 32— av
FHRFIARBTE DT I BR

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

BT /B AEL (B
Yusuke Ebihara

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

B2 W EARBIC B3 5t A B
SR - RS GBS A AT R S B

Computer simulation of charged particles in the inner magnetosphere
Computer simulation of circulation of material in the magnetosphere
Computer simulation of magnetosphere-ionosphere coupling

g’ﬁﬁ%ﬁ%wﬁfﬂ‘i 7 R 5 B At bR gL R

S FEERICADTE

(Laboratory of Applied Radio Engineering for Humanosphere)

B2 TANT —ZHARELTHHL, = V¥ — - REWEDO—D
DIRTHH KGR EH EOMIEZIZILD., v [ 7afz i HL=HL v
ARSI B 5 AIFSE B R AT

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

NBOETEE O HENOI R 5720, 528 T4 - Bl T4 - &
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VBT RATH) RIS E B BTGB E L OB O MR LT 2EE I,
TR MEARAT H - BERA AT I AT DS ONIZER S 2@ LT,
FLOF Iy v av oal 24T,

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.

Wil =
518 / WAL (T%)

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

FHBRIEHRAT I T4

FH VAT LIy Tvav I

Space Environment Measurement and Mission Applications
Space Systems and Astronautics

Ny

ERR - mEAEL (I
Hirotsugu Kojima
Associate Professor

Dr. Eng. (Kyoto Univ.)

o
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B BRI A O 7

Measurement of space electromagnetic environments via spacecraft
Development of lightweight system for the measurement of space
electromagnetic environments

=R

BIE / mAEL (1BHE)

Yoshikatsu Ueda

Assistant Professor
Dr. Infor. (Kyoto Univ.)

75 VB R AR BRI 8 D B 5

NI T T 2= R B B DR EL- B 7

KEHEA I a9 (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)

BEER

iR/ mAEL (TF)

Naoki Shinohara
Professor

3 > Dr. Eng. (Kyoto Univ.)
m
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Space Solar Power System
Microwave Power Transmission
Microwave Applied Technology

=8KRE
EHR / mAEL (T)
Tomohiko Mitani

Associate Professor
Dr. Eng. (Kyoto Univ.)

3 WAL
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Wireless Power Transmission

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

HEHS

EHEE=

BEHE / ARTAEL (BEF)
Junji Miyakoshi

Professor

Dr. Med. (Osaka City Univ.)

RGBT L7

B 2 - . .
BRI O LA BTV T MR AR T L ANV TG R ISR 7 247 9
Bioelectromagnetics

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

L

BTES
"‘":-; Hajime Sorimachi
- Technical Staff
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Identification of wood species
Administrative coordination for research projects
Publicity for the activities of the Institute

HEHE

ch T3 BR
EEPERHIEE / TREE
Fumiaki Nakatsubo

Professor
Dr. Agric. Sci. (Kyoto Univ.)
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Studies on the cellulose-based advanced materials

NI =t
YRR / EXIEEL (AM - R’REE)
Shin Koyama

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

R A
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Bioelectromagnetics

Radiation Biology

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

allEFE
IS / RALKTIE
Yohei Ishikawa

Professor
Dr. Eng. (Tohoku Univ.)

~A 7 0 IR ERE ) {5 3%
IR - 74V 8
AT VT

Wireless Power Transmission
Dielectric Resonator & Filter
Microwave Antenna

EEHS

A IEE
BERK (B%) /AW

Masaomi Yamamura

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

B 328 7= OB
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W) 7 F IR R O AR bR RE

Physiological function of lignin from food for animals

Characterization of lignocellulose in energy biomass crops
Stereochemical mechanisms of norlignan biosynthesis

JLRE—

BEERR (AEt4—FRE)/
RAEL (I%)

Shinichi Enami

Associate Professor

Dr. Eng. (Kyoto Univ.)

KEALT TN E BT ADA Y — OB E
RETH BB AR RN AT TR D 551 L NV T ORI

Research of heterogeneous reaction of atmospheric aerosols with reactive gases
Research of molecular interaction between air pollutants and biosurfaces
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Historical Background
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1944 May  The Wood Research Institute (WRI) consisting of 1961 April lonosphere Research Laboratory (IRL) established
three Research Sections of Wood Physics, Wood (attached to the Faculty of Engineering)
Chemistry and Wood Biology was established in Research section of upper atmosphere physics established.
Kyoto Imperial University. 1967 April  Research section of space radio science and engineering
established.
1949 May The National School Establishment Law was 1981 April  RASC established (IRL was reorganized and renamed).
enacted and the Institute was recognized as the 1984 November - MU radar established.
Institute attached to Kyoto University. _ Shigaraki MU Observatory opened. ) )
1985 April Research section of Radar atmospheric physics established.
1963 April  Composite Wood Section established. Research section of Radar atmospheric environmental
sciences established.
. s " 1986 April  Radar information processing room established.
1967 Ma The main building of the Institute was completed . ) ]
y and all laboratories were moved to the new 1993 March MU radar real-time data_l processing system introduced.
buildin KDK computer system introduced.
9: 1994 June  Research section of computer radio science established.
1967 June  Lignin Chemistry Section established. 1995 March ﬁpt)%%icggd earth radio science data archive system
1979 April  Wood Preserving Facilities introduced. 1996 March mt'ggnvfgg Energy Transmission Laboratory (METLAB)
. - 1997 March Fast parallel radar control system introduced.
1980 April - Xylariu introduced. 1999 January Advanced KDK (A-KDK) computer system introduced.
. . . 2000 March Radar-lidar combined observation system introduced.
1984 April H|?th_Pher(fjormance Wood wadugt;; Secn_on 2000 April  Radio Atmospheric Science Center was reorganized and
establishe (the successor of Wood Preserving renamed Radio Science Center for Space and Atmosphere
Facilities). (RASC)
. ) . . 2001 March Equatorial Atmosphere Radar introduced.
1991 April  The Institute was reorganized and expanded into Solar power station wireless power transmission system
4 Divisions. introduced.
2002 March Solar Power Station/Satellite laboratory (SPSLAB) intro-
1994 February Wood Composite Hall was completed and duced.
Laboratories of Wood Composite and Structural 5.8GHz Space Power Radio Transmission System (SPORTS
Function were moved to the new Building. 5.8) introduced.
2004 January  A-KDK replaced.
1996 April  JSPS-LIPI Core University Program commenced. 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.
2011 Oct Analysis and Development System for Advanced Materials (ADAM) introduced.
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