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Humanity faces rapidly increasing serious problems, such
as explosive population growth, global warming caused by
mass consumption of fossil fuels, shortage of energy and ma-
terials due to economic expansion, the spread of pathogenic
viruses, environmental pollution by toxic substances and
frequent disasters due to increasing extreme weather events.
This rapid environmental change has complicated interlink-
ages, which threatens sustainable development and healthy
living. There is an increasing demand for reliable future pro-
jections of change based on an accurate understanding of
these current conditions and for new measures to solve these
problems.

RISH defines the “humanosphere”as spheres that support
and interact with human activities. We continue to pursue a
comprehensive understanding of the current situation in the
“humanosphere” to establish science and technology that are
indispensable for sustainable development and that contrib-
ute to the betterment of society.

RISH has been expanding its Joint Usage / Research Cen-
ter activities, in collaboration with domestic and foreign re-
search / education organizations and private sectors, through
(i) shared use of large-scale facilities, (ii) open use of data-
bases and (iii) promotion of collaborative projects. These ac-
tivities have been pursued under the direction of RISH’s four
missions: “Mission 1: Assessment and Remediation of the
Humanosphere”, “Mission 2: Development of Science and
Technology towards a Solar Energy Society through Bio-
mass and Solar Power Satellite Research”, “Mission 3: Study
of the Space Environment and its Utilization”, and “Mission

4: Development of Technology and Materials for Cyclical

Utilization of Bio-based Resources”. In 2011, RISH started
“New Frontier Research”, which aims to understand the en-
vironmental changes that affect human health and to find
the systems that lead to healthy, safe and secure living.

Before beginning work on the “3rd Midterm Targets and
Plans of National Universities” in 2016, RISH reconsidered
the roles of its current missions, expanding and reassigning
them as “Mission 1: Environmental Diagnosis and Regula-
tion of Circulatory Function”, “Mission 2: Advanced Devel-
opment of Science and Technology towards a Solar Energy
Society”, “Mission 3: Sustainable Space Environments for
Humankind”, “Mission 4: Development and Utilization of
Wood-based Sustainable Materials in Harmony with the
Human Living Environment” and “Mission 5: Quality of
the Future Humanosphere”, which aims to create healthy
and sustainable living environments for society by develop-
ing practical applications of research results. In connection
to the new missions, we set up a “Humanosphere Asia Re-
search Node” in Indonesia, thereby strengthening the hub
functions of international collaborative research and foster-
ing the work of people who sustain and expand Humano-
sphere Science to find global-scale solutions.

We will continue to actively expand on educational and
research activities in collaboration with the Humanosphere
science community, comprising not only staff and students
within RISH but also outside researchers, both domestic
and international, in an effort to demonstrate scientific land-
marks in mankind’s path toward the construction of a sus-
tainable Humanosphere. We look forward to your valuable

assistance, support and participation.

Takashi Watanabe

Director

RISH, Kyoto University
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Creation of Novel Science for the Humanosphere:
Diagnosis and Remediation of the Earth
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RISH, Kyoto University

RISH defines the “humanosphere” as the spheres that support
human activities, including the human living environment, the
forest-sphere, the atmosphere and the space environment. We
aim to investigate present and future problems of the humano-
sphere and explore innovative technology that will contribute to
establishing a sustainable society in harmony with the natural

environment.

- HEIFAFEHL  Joint Usage / Research Center

RISH was approved as the Joint Usage/Research Center for the
science of the humanosphere. RISH consists of the following
three core research areas: the Core Research Divisions, which fo-
cus on fundamental humanosphere research; the Department of
Collaborative Research Programs, which promote domestic and
international collaborative research; and the Center for Explor-
atory Research on the Humanosphere, which explores innova-
tive research by amalgamating different disciplines and expertise.
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Educational Programs

We promote the education of graduate students in the scientific
fields of agriculture, engineering, natural science, and informat-
ics at the graduate schools of Kyoto University. We likewise edu-
cate young research fellows by encouraging their participation in

By integrating the research results obtained in all the Core Re-
search Divisions, we pursue solutions to present and future prob-
lems concerning the humanosphere by addressing our four mis-
sions: “Mission 1: Environmental Diagnosis and Regulation of
Circulatory Function”, “Mission 2: Advanced Development of Sci-
ence and Technology towards a Solar Energy Society”, “Mission
3: Sustainable Space Environments for Humankind”, “Misson 4:
Development and Utilization of Wood-based Sustainable Materi-
als in Harmony with the Human Living Environment”, and “Mis-
sion 5: Quality of the Future Humanosphere.” Mission Research
Fellows are assigned to the Department of Collaborative Research
Programs and the Center for Exploratory Research on the Hu-
manosphere. Projects addressing the missions are then conducted
by research fellows and project leaders, in collaboration with visiting

scientists from domestic and foreign institutions.
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collaborative projects using the world-class, top-level research
facilities available at the Joint Usage/Research Center. Through
our symposiums and open seminars, we are fostering the devel-
opment of the future leaders of our society.

RISH, Kyoto University
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International Education/Research
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RISH research activity is spread all over the world. In addition to conducting many international collaborative
programs, we open our inter-university research facilities, databases, and projects to the international commu-

nity. We also contribute to scientific development in Asia and other areas.
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International Collaborative Research Projects
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We are dedicated to the promotion of international collaborative
research. Currently, we are conducting ca. 100 international col-
laborations. Each year, roughly 200 RISH members and graduate
students visit overseas institutes, while more than 50 foreign sci-
entists visit RISH. In 2009 we also became deeply committed to a
new unit at Kyoto University that specializes in synergetic studies

for space.

International Cooperative Studies Using Collaborative Research Facilities
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The Equatorial Atmosphere Radar in Indonesia and the Middle
and Upper atmosphere (MU) radar, our biggest facility, have been
accepting international applicants for inter-university collaborative
programs. We promote internationalization of other large facili-
ties, such as the Deterioration Organisms Laboratory (DOL) and
Living-Sphere Simulation Field (LSF), to enhance the transfer of
technology and higher education.

International Research Conferences and Schools
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RISH, Kyoto University

RISH organizes several international symposiums and schools annu-
ally. Moreover, innovative Humanosphere Science is also promoted by
employing overseas researchers at the Global Sustainable Science Unit.
Furthermore, both the SICORP (JASTIP) project, which is linked
to our Asian research node in Indonesia, and the SATREPS project,
which is supported by JST and JICA, cultivate global human resources
and help to launch research projects with developing countries.
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Memorandum of Understanding(MOU)
with Foreign Institutions
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For the promotion of international collaboration for humanosphere
science 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 2015 we had 21 MOUs in place, a number that is continu-

ally increasing.

1 FE ERHEKRE Nanjing Forestry University
2 I5u2R ISUAREHER IEWESERET Center National de la Recherche Scientifique

Center de Recherches sur les Macromolécules Végétales

3 AVRRIT 1 7 BRI PRZEFET

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

4 TL=I7 2 L= PR YRER School of Biological Sciences, University Sains Malaysia

5 T714VFVK 71 77 NEHTRZRR VTT Technical Research Centre of Finland

6 rhE HIEMAE Zhejiang A & F University

7 hFE - KF KR ERI AR 54— The Centre for Research in Earth and Space Science (CRESS) of York University
8 TXUIERE F IR IKEKRT - HIBHER The College of Atmospheric and Geographic Sciences, the University of Oklahoma

o Ak muxmHeE e

10 FIWAHIT7 TIAH) FRIERIERETESER Institute of Mathematics and Informatics of the Bulgarian Academy of Sciences
11 hE B (FERMER) RSN Southwest Forestry University, Wood bioscience and technology, science of environment
12 &5 BRI AFHEERE TR National Cheng Kung University, College of Planning and Design

183 A RXI7 BTV TIKRE Tanjungpura University, Faculty of Foresty

14 AV RERIT 1V RRITRIER: - £MEME - %t %—  Research Center for Biomaterial Indonesian Institute of Sciences (LIPI)

15 &4 F 15O AVKFIREER Faculty of Science, Chulalongkorn University

16 AV RRI7 Y F7oKE University of Riau

17 B#E STIEREAER ILMBIERISERS College of Forest and Environmental Sciences, Kangwon National University

12 A7 AHBRE ANRRERFEH

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

1Y RRITA AT LRELARTE - FHEEED

Faculty of Civil Engineering and Planning, Islamic University of Indonesia

20 RALMHEKRE

Material Science and Engeneering College, Northeast Forestry University

21 AVRRIT7 TUOEFAKE

Faculty of Mathematics and Natural Sciences Andalas University

HEABAVGRREE

Visiting Scientists from Foreign Countri
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RISH established 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 participate. More than five foreign post-doctoral fel-
lows have visited RISH under the “JSPS Postdoctoral Fellowship
for Foreign Researchers”. Additionally, we accept approximately 11

foreign graduate students every year.

RISH, Kyoto University
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Number of staff members (as of March, 2016)

EERHE  (FHRGEHE EEHE Lig
Permanent Limited-term Visiting Total
BuR Professors v L 2 i RIS FAF v/ SAAH
HEHI®  Associate Professors 10 0 0 10 BWABRR[ZOR BADK]
- - ) Kyoto Univ. Uji Open Campus, Tree Watching Tour
§8BF  Junior Associate Professors 1 0 0 1 “You Know this Tree?”
Bh%  Assistant Professors 12 0 0 12
BRSPS Technical Staff 1 0 0 1
£t Total 38 1 2 41

O KPR SFAR (Fi28E3 RN
Number of graduate students (as of March, 2016)

HLRE &t o ELRE H 54
Master Total Ph.D. Total
O 6 6 06 06 06 6 60 0 O O 6 6 06 06 0 06 0 0 O 0 IEFMAE
W W W W W W W W W) ' W W YW YWY Y W W W W a Graduate School of Science
O 6 6 06 06 06 606 60 0 O O @6 6 06 6 0 06 0 0 O
' %W ¥ Y Y Y Y Y W W ' %W W T Y Y Y Y Y Y 0 IEWER
O 6 06 06 0 0 0 0 O O @6 6 06 6 0 06 0 0 O - ineeri
4 Sh 4 S 4h 4 4n M M ah 4h Oh 4h 4h 4h 4h 4n 4n 4 Graduate School of Engineering
0 0 060000 0 0 0 O RFHEN
- s sasasasasasaaa Graduate School of Agriculture
O © 6 06 6 0 06 0 0 O
' W W Y N Y Y Y Y W 0 [ERZMER
® 0 0 ©° ™ Graduate School of Informatics
" W W W
ePD7xO—4E (Fr28FE3ABE) OMAEFTE (ufi: FM)
Number of research fellows and research students Annual Budget of RISH (Unit: 1,000Yen)
(as of March, 2016)
JSPSHEAHFIMES 1,500,000 T oy T P mEEEHe
JSPS Postdoctoral Fellowship 1 Donations
for Overseas Researchers — SRR
JSPSﬁEMﬂ%E Joim. research
JSPS Postdoctoral Fellowship Researchers 4 flincing grants
e— SRS
Iyavgy =} ] | Research
Mission Research Fellows 4 1,000,000 . . funding grants
70¥r4MPD7z0— o8 . I = s
Project PD Fellows (Grants-in-Aid
— = — for Scientific Research)
MMER -ZEMAR 0
Trainees, Contract researchers e
Management
‘Z’@ﬂﬁﬂ%ﬂitg 11 500,000 — 1 1 1 — expenses grants
Research students and others NG
Labor
£t Total 48 expenses grants

2010 2011FEE  2012FF 2013FE 20145F

8  RISH, Kyoto University
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Department of Collaborative Research Programs
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Department Head
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Section for Inter-university Collaborative Programs
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Section for International Collaborative Programs
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Board Meeting Working Committees of Inter-university
/ International Collaborative Programs
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Center for Exploratory Research on the Humanosphere
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Center Head
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Laboratory of Exploratory Research

SFEERARMES T

o 7O 1y MNUHFIRAZ DOHEHE
© L1FERIFRAT AT,
4B Y a VR,
KBTSy Iy THRERR

Laboratory of International Collaborative Research
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Laboratory of Inter-university Collaborative Research
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RISH, Kyoto University @
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New Missions for a Sustainable Humanosphere
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RISH expands its Joint Usage/Research Center activities
in line with its four missions: “Mission 1: Environmental
Diagnosis and Regulation of Circulatory Function”, “Mis-
sion 2: Advanced Development of Science and Technology
towards a Solar Energy Society”, “Mission 3: Sustainable
Space Environments for Humankind”, and “Mission 4:
Development and Utilization of Wood-based Sustainable
Materials in Harmony with the Human Living Environ-
ment”. In 2011 RISH founded “New Frontier Research”,
which understands the environmental changes that affect
human health and finds the measures that lead to healthy,
safe and secure living.

In 2016 RISH revised and expanded its missions and de-
fined a new mission, the “Quality of the Future Humano-
sphere”, which pursues practical applications of research
to create healthy and sustainable living environments. This
new mission emphasizes social connections, international-

ization, and energy and materials recycling.

Svy¥ar5 EmliERFE
Mission 5 : Quality of the Future Humanosphere

Ivyars-1

ADRER - RIRRM (EIREEME. BE. ARH)

Mission 5-1: Harmonization of Human Health and the Environment: Bioactive Compounds, Electromagnetic Waves, Air Quality

Tv2ar5-2 BEERHSOBEGEN. NMATR. TRIE— 1)

Mission 5-2: Establishing a Society with Reduced Dependence on Fossil Resources: Plants, Biomass, Energy, and Materials

v >ar5-3 LEFROT=HOFEL 77 (AL - B - BEHEOHEREFIR)

Mission 5-3: Space Infrastructure for Daily Life: Maintenance and Utilization of Positioning, Observation, and Communication Functions

Svy>ar5-4 KIDPVDOERICES

Wood Resources/Databases, and Transition of Usage

Syva Syyar2
IRIREOMR - TRIRGRAERIE
Mission 1: Environmental
Diagnosis and Regulation

of Circulatory Function
Energy Society

RISH, Kyoto University

ABIRNF—%i - BEFRA
Mission 2: Advanced De-
velopment of Science and

Technology towards a Solar

SR (KEEE. AERERE. XEER - T8~ X—A. XDHVOEE)

Mission 5-4: Scientific Research on Wood Selection and its Contribution to Society: Wooden Architecture, Living Environments,

SR P
FHEFRE
Mission 3: Sustainable

Space Environments for
Humankind

Iyvala
EIRM - IRIBRAE D AT L
Mission 4: Development and Utili-
zation of Wood-based Sustain-

able Materials in Harmony with
the Human Living Environment
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REeLEFEDOH
Establishment of Safe

and Secure Humanosphere
for Human Life

o

Iyyarv2
Mission 2

¥

. FHAVTS
*ﬂﬂ Space infrastructure
j Air Quality fe,
Iyavi Iy»ar3
Mission 1 Ivyav5 Mission 3
Mission 5
i

Bioactive
Compounds

Y¥EE7OT7)Y—F/—F
Humanosphere Asia Research Node
284N DIE. A ¥ FA T TIC[ELFET
TT )Y —F 7 — FIa kb - dEe L, EERLE
e THREZ AL L £ 3 AEAfrBER %2 3L
A SHITHEZE 5 EREN R AME Rz #£0D,
HERBIBL TR 2 2 BRE DI FA £ 3

£HFE7OTIY—F/—FK

Humanosphere Asia Research Node

FEI7IVTY RN ATADE EFET—4N—2R
HEAFR E - f8R7A - 1R IC & B ERFERIRAF
Cooperative Study of the BRI ERE International
“Equator Fountain” Cooperative Research on the Cooperative Studies
Sustainable Production and Utiization Using the Database for
of Tropical Biomass in Relation to Humanosphere Science

Environmental Conservation.

A

\ Iyvav4
‘ 4 h Mission 4

Sv¥ar5s EmiiEFE
Mission 5 : Quality of the Future Humanosphere

Mission 1 Mission 2 Mission 3 Mission 4

AODUDRE

Sience on Wood Selection

In connection to the new mission, we set up a “Hu-
manosphere Asia Research Node” in Indonesia, there-
by strengthening the hub functions of international

collaborative research and fostering humanosphere

science researchers to find global-scale solutions.

¥FET7OTIY—F/—FK

Humanosphere Asia Research Node

FERTL—5—
Equatorial
Atmospheric
Radar (EAR)

FHITEEW
Acasia plantation

#[EF7K Joint laboratory
Y71 bFT71 R {

Satellite office .

.t
EREERFRED % i
NTHEERILEAMER
Strengthening the hub functions of
international collaborative research and
fostering the work of people who sustain and
expand humanosphere science to find global-
scale solutions.

RISH, Kyoto University
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Razbf - TRIRIEREHIE

Environmental Diagnosis and Regulation of Circulatory Function

b BRI AL R M0 7 A R LR O BN 7% & DO BRI T)
DIFRZ T 5121E. KREOKRKBI L — & — R f
B ETHIRORGERBEZ R ICWE L. 20§ 54
s Ed, F7o0 AWE» S REABEICH: 2 WE
ik - WWT A ADA A AL ZHRTHIEHEK
DONET, €D 2T, &K - WHEIEERIZH D 5
W - SERE ORERE ORNT & Bl &l U T, LA E IR
CEBRWHEMNA F~ ARG - P E OGN 72
ERHEFHY AT LOMEZDSLET, HIviavy
1 CRVWEIEBR OB S A B 2R 2T 2 X 9.
HoN ) FIR A TEEICE T TwE T,

BT

Metabolic engineering

B
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b

Ocean/lakes and‘marshes

To develop projections of environmental change, such as global
warming and the increase of extreme weather events, this mission
diagnoses atmospheric conditions by highly sensitive radar and
satellite measurements. This work elucidates the mechanisms of
material transport and exchange between the biosphere and the
atmosphere to establish a fossil fuel-independent sustainable
production and utilization system based on biomass resources.
Mission 1 includes the underground biosphere in its research,
viewing the whole humanosphere from a materials circulation
perspective. In doing so, the biological functions of plants and
microbes involved in the circulation of materials are analyzed

and regulated.

JO—/NJVE
Global observations

KEH

Atmosphere

RIgEHA

Environmental monitoring
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ARHMEMEZN LI
EYE-XREHREER

Biosphere-Atmosphere Exchange of Trace Molecules

WEREFNEFECEERRAF v >N -2 b BVAEICL -
T, EEBRRT—U»570y FRT—IUIhiz> T, &
FHTINRBICH T DREDRTEDT T v 7 X & 5EhIIFL
BLTVWET,

We study the carbon dynamics from the ecosystem scale to the plot
scale in forest environments through in-situ measurements of trace
gas fluxes based on micrometeorological methods and automated
closed chamber techniques.

WEH AR HEOBEERIC
B9 2EMFHMR

Biological Studies on the Interactions between
Plants, the Atmosphere and the Rhizosphere

BVOC isoprene

pivic)

vacuole ADP

XA T
transporter

e IE KRR ICERMEAREEY BVOC) £H L% T,
ZTOEEFHEREE, AARIEDFHOCHESPICL
TG, S50, EMPLIEDPSERREE EDICELES
EERINT 2HAEEMPAT 5 L & BHIC. MEIFOMES
ThE->TVWET,

Plants emit a large quantity of volatile organic compounds
(BVOCs) to the atmosphere, while plants absorb minerals and
heavy metals from the soil. In this mission, the physiological
functions and molecular mechanisms of these exchanges are
studied to develop transport engineering.

ABEXRRL—F—IC & BRIEEHA

Environmental Observations Using Large Atmospheric Radars

FE
micrometeorological
methods

'\w“\,") ‘\‘
L

mated closed |
chamber techiniques

WERERICEDS TIHED
WM EDHEEER

Rhizosphere Plant-Microbe Interactions Involved
in the Circulation of Materials

ARE - TEEER
Material Transport the and the Rhi
=% RE <7
ATE Nitrogen Carbon i

Atmosphere

TEE o o
Rhizosphere oM Moy

- e

RN A s

S o nsmome 00 Bty mim

Function of Metabolites | Rhizobia

REPEROBRICHWTC, TEEREELFEEHVES,
AR T, 7 X BHEY CIRWE & DOHERIRBEMEN D
HREE R T 2P EEFEHEIOMPICTHIET.
TEOIFGREEICEM T2 22D S LTVE T,

Soil plays an important role in carbon and nitrogen cycles. We
elucidate the functions of genes and metabolites involved in
legume-rhizobium symbiosis and the rhizosphere interactions
between plants and microbial communities to contribute to
sustainable crop and plant production.

MUL—H—®FfRERTL—4 -5 E%ED
BWC, L=F = X=X 75y
2 —{lE % & DARTDFEZELAFAM % B
L, ARRREEBICAELES, ¥
BEEnXEREs CHATE LT RIE
BEIDOIRFRACERM L E7,

By using the MU radar and the Equato-
rial Atmosphere Radar, we have devel-
oped atmosphere observation technolo-
gies, including radar imaging and clutter
suppression, to precisely measure the
atmospheric environment. We elucidate
the mechanisms of material transport and
contribute to future projections of environ-
mental change.

RISH, Kyoto University



Mission 2

Mission
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AKEGIRIVF—K#H - SEFIA

2 Advanced Development of Science

and Technology towards a Solar Energy Society
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Symbiosis

Mission 2 aims to develop technology for advanced solar energy
conversion by means of microwave technology, biotechnology,
and chemical reactions. We study the direct conversion of solar
energy into electric and electromagnetic wave energies, as well
as the indirect conversion of solar energy into highly functional
materials via wood biomass, a carbon fixation product of
photosynthesis. Mission 2 intensively focuses on the conversion
of solar energy to highly functional materials, which includes an

understanding not only of basic humanosphere science but also

of how total systems are implemented in the humanosphere.

7 4

Conversion



N AT AEEFIRD/=HD
E9ME - LEZIRMA

Studies on the Biochemical and Chemical Con-
version of Biomass for Advanced Utilization

N F7 2%, B fFrtFEm N1 TR ENEFHR
MEICEBRTZIEEHE L. N FYXDIERIEERN. )
T = DB ORRERET CICH. < 7 ORICEL B8
FRAEMY AT LORFE. 1N F 3 AEHEEEFR P N THIED
FREMELTVET,

To convert biomass, into useful materials, functional polymers,
chemicals and biofuels, we study the fine structures of bio-
mass, the functions and applications of lignin-degrading mi-
croorganisms, microwave reactions for biomass conversion
systems and the development of biomass-converting enzymes
and artificial catalysts.

N A2 AEERD
Ei e L AR

Elucidation of Biomass Formation/Conversion
for Break-through Technologies

EMFEMOEREBFAIC

alnspired from biological materials in a cycle

5
= ﬂ  biodegradation

PDB ID: 4ENG

-~ v

L o - Eane

B
eation of materials , biorefinery
K Vo

WK E TR BBERTI2NAM AT IADEER EENEE
EEREICEBLEDELTVWET, ZDIAT, N1F~
ZEROFMF S L ONA F v BB 2B GRS
iR EH STHREED TV ET,

Biomass is a valuable material, as it exhibits a well-balanced
life cycle on Earth. We conduct research that aims to develop
sustainable materials and technologies derived and inspired
from biomass by precisely understanding the biological mech-
anisms of biomass formation/degradation.

FEABEBAOHO
T4 YL AREHAHR

Wireless Power Transfer Technologies for Solar Power
Satellites/Stations for a Sustainable Humanosphere

KEIXANVX—%2LWERELTHATS DI, FHEMHE
TABAREELTLE OFHABREMOEREHE L,
17O ERWEZTA VL GERMEMAEL TWET,
CDEAIE, HHBEOERERECEML XY —EFE
BEICHFHETEET, 71V L X[ERME. FEELE
ANEEERB & & D% CHfiTe U TR Z2ED TWET,
Our research is wireless power transfer (WPT) technologies
both for Solar Power Satellites/Stations and for wireless char-
gers of mobile phones and battery-less sensors, etc. The WPT
is a bridge technology between human habitats in outer space
and on human living environment

HBEEEARH RFOFFEL
P REFIAMIRIC K ST

Analytical Electron Microscopy for Development of
Biomass-Based Functional Carbon Materials

N F T RCRFBLUNDTRES DA TELUREZICL, N
1 F Y AREEREMERFMBOMEREDE L TVET, S5IC.
PMEBFEMEECL > TEONAEFMME 7+ — KNy 7
LT, BEEMERFMBOEORELED TWET,
Biomass-based functional carbon materials are developed by
catalytic carbonization with metal ions or heteroatoms. Ana-
lytical electron microscopy is a powerful tool to analyze these
structures and chemical reactions, the results of which lead to
potential biomass-based materials applications.

RISH, Kyoto University
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Sustainable Space Environments for Humankind

ANTHRE, FHATF—Yay,ary M kL —7—,
Y I 2L —varvhEEb b, FHE - K
K[EOHFED 12D O Te 2 AL - BE S8, EIFER
TR L OO A F T, SHIT. K
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B EOFHEEOEHEANDOMELZIRETEL LI
LEd. A& - - BEHEREOTFEHES V750
HMEFE - FBICHEINT 5 2 & T FHERBEOH 2
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5 TR I DD FAE T B I v ¥ a3 ¥ 3T,
FHPEBRBEORM E FH T TR, AFEEREE LT
DO/ - UE, DWTIIRARE, FAREL EEEE o
WL ELL 5,

The aim of Mission 3 is to advance research for the understand-
ing of space and atmospheric environments and their interac-
tions with the human living environment-sphere and the for-
est-sphere by using satellites, space stations, sounding rockets,
ground-based radar, and computer simulations. This mission also
aims to respond to the societal demand for the utilization of sus-
tainable space environments by deepening our understanding of
the fluctuations in radiation belts and geomagnetic storms due
to solar flares and by proposing measures to tackle threats from
space, including potentially hazardous space debris and asteroids.
For example, we study an engineering approach to prevent as-
teroid impacts on the Earth, as these events cause severe dam-
age. This mission not only deals with understanding and utilizing
space environments, but it also emphasizes the maintenance and
improvement of space environments for daily human life, as well
as interactions with the atmosphere, the forest-sphere, and the

human living environment-sphere.

« A—OZEFERR
Aurora and space weather

YA SO EBOBAR :
Current syster in-auroral storm

.”ﬁggﬁmm;;;%

*% “Miniturized onboard instrument
-for.space missions
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Space Plasma Simulations
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HWHE RS EROMA

Study of Geomagnetically-Induced Currents

FEEFEZRNDIERIT. HEDXRERL & ICHEBSFE
ERERLUEELSZRITIEN BN ET, FHEH
M EEDEEEMEENICIEL KV, ENHEOERELE
RICEBML 9,

Electric currents flowing in space occasionally induce large-
scale currents on the ground, potentially causing power out-
ages. Understanding the physics of the connection between
space and the ground, we help improve the safety of the pow-
er grid system.

FHEBRIRIEOA
Exploration of Space Electromagnetic Environments

FEIVVIVANLRARORRE
Development of tiny instruments
dedicated to space missions

BE-OTYMILDFHEHRIRIERE
Exploration of space electromagnetic environments
via satellites and sounding rockets

FHRAHMEORRE

Development of New Materials for Space Humanosphere

AR SUIDOF A EEALS) —BRCEIROSEME
Fine bubble applications (Chemistry) SEM images of Zn0

ABZEEIDEEN- & %5 - T, HWHE &
NESFHREBERBRZISEELET,
F—OZ K5 EIER - WIHBEPE
BORENDFEEIC & B % D IMEHRERLF D
TENEEERS I 2L -2 3> THERY
32T, FHTIAVERIRIEEED
BRIIFSELET,

The geospace environment is subject to
high variability due to solar activity. We
perform computer simulations of sub-
storms that result in auroras, the genera-
tion of electromagnetic waves, and asso-
ciated particle dynamics in radiation belts
to understand variations in electromagnet-
ic environments of space plasmas.

Auroral electrgjet
‘.

,/////’*Eﬁfzééﬁ

Geomagnetically induced current

Hi_E X2 T D AFEDOEFEENICE
Br5 72 2FHERRENTLE, R
BEXOT y MIEH L -REROEE
FCEWIFEEL, SHEIFT—2IZHEDV
T, ZOEEEHELPICILET,

Dynamic changes in space electromag-
netic environments affect human activi-
ties on Earth and in space. We investigate
electromagnetic phenomena in space
using cutting-edge instruments, onboard
satellites, and sounding rockets.

FHE TCOEFRBREOMLICE T #
LUVRL ERRZE L & ¢ BARIC I,
SUaRAf. S/ ERIEEMEEEERT
WET, FMHOMIRSIaEFIAL 2
FISHMRICHBEF L TVET,

For future space missions, new material
sciences, namely, fine bubble technology
and nano-metal compounds, are studied.
Fine bubble technology is also applied to
agricultural research.

RISH, Kyoto University
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Mission 4

Mission
[ Sv3> ]

TBIRMF - IRIES

Development and Utilization of Wood-based Sustainable Materials in

tE AT L
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4 Harmony with the Human Living Environment

RBEIAEL AL <70 7IVOREH &2 W, S8 572

DT, PEERBAEYERO %2 TH, & IIKREERD
A2 D 9, DDA BRI H#%
T 5T RTOHAM %Kit U CTEWAR RO E R RE
HEL, 2N 2 KRIZH & T 2% e Eae s et
@%ﬂ\tgﬁﬂ%%mwtﬁé-ﬁuﬁﬁﬁﬁm%
FELET. 612, BHOMKIHETHLEERL,
:n&ﬁﬁ?%k%ﬁﬁkwﬁﬂ&%@wﬁﬁkhw
T BIR, MY, BHE. A OER - FIHEZ 5
LEd. 8- ISHOMEA SHFZEICH D A, &
H3ABIZ S LD BRBER RO ATEE OB 1) 5272 % 1
RTHILT, BHRBRBEORELRELIINY . A
REOSIOLLAM EEFEHTLIEEZHME LT T,
RE G2 I, HRE OIAFEZ K - kBT B8
fii. MEEBRT AL, [AlE]2E#RTSEIv Ve
YELT, WoZ)DREZDELET,

A NS oY
SRV Y TR .
Wood materials renaissance .~
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EV (EXBE#E)
Electric vehicle

Mission 4 aims to develop a sustainable, renewable and coop-
erative human living environment by constructing a novel social
system based on wood-based resources. To create harmony be-
tween nature and human activities, this mission focuses on hu-
man habitation by examining biologically-based and sustainable
materials, the architectural function of structures and the hu-
man habitability of these structures. Technologies with low en-
vironmental impacts are possible if the structure and function of
these bio-resources is well understood. Our research is directed
towards the development of these technologies throughout the
carbon life cycle, including the manufacturing, modification, use,
disposal, and recycling of wood-based materials. The principle
of this mission is to unify state-of-the-art technologies in en-
gineering, agriculture, biology and anthropology through wood
and material sciences. This mission is designed with creativity in
mind and will be conducted through the development of novel
ideas and thinking. Nonetheless, ancient knowledge and tech-
niques will still play an important role in this mission to uphold

a safe and pleasant environment on earth.
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L BIRIRE R AE R ORI
XUBE
From Production to Recycling of Wood Bio-
mass-Based Materials

KRB

Bio-based WOOd adhesives

ZTRIT  Deformation
Processing

AREHBMOLEE, I, FIA EE BEFAAICWES
—EORRY AT LEBELET,

New wood-based materials in balance with both the global and
regional environment are studied to develop production, utiliza-
tion and recycling/disposal systems for wood biomass.

O AREMH - KESEDFE - FR

Development and Evaluation of Timber Materi-
als and Structures

RERBEMHOIEEMEOFMCEEHEDRE. KE
BEMDOMEMREDFHE & 7 DIEEMREEEI L £,

We are estimating the strength of wooden structural materi-
als and innovative engineered timber joints. We also target
research to evaluate and analyze the seismic performance of
wood-based structures.

O Wk T/ MHEOBIK

Bio-Nanostructures & Nanomaterials
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S HOEMECEEEEL L. HIKICEYAROH
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We aim to create advanced nanomaterials derived from sus-
tainable bio-resources and based on the fundamental under-
standing of their physical properties and structure.

Ul REBERBRS AT LDIEEE

Eco-Friendly Life Systems for a Sustainable
Future

IV ZBEBINFIC S D
RN BE
Fast pyrolysis
with pulse current heating

Wood-deteriorating fungi

! SiCmak
SiC composites

»,  Nanodiamond structurelis
LEMEIBIER DT !
BREROWAEMAE DA I
Study of insect percepti
for microbiological cont 1
A DLAHHEDFRAE
B A MR DOBIFR

Mechanism of wood deterioration]
and high-performancejwood'producs]

Eorune
i ”." A ERICBIS BRI
Wood-attacking insects

BREER HMHIVIEEBICSIZIAEREREET
WS, RERBOEBFEIRY AT LERKLET,

We conduct fundamental and innovative investigations into
natural and urban housing ecosystems to establish a future
humanosphere society based on resource recycle systems.

L RAEEMOFEWEZHRR
Quantitative Morphology of
Woody Plants

AMICZIAA T W -1ERE S F S ELRENF
FBCE-TUOD EE, BREARICH T BKM
FREO® ) D= E2ERLET,

We scrutinize information encoded in wood by us-
ing advanced scientific technology, which allows
for informed wood utilization to contribute to a so-
ciety sustained by renewable resources.

RISH, Kyoto University

19



i EFE

Quality of the Future Humanosphere

NHORESE - BFIEBOL2MBILKITE Y, EHFEO
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Rapid expansion of human industrial exploitation has brought
drastic changes to various aspects of the humanosphere, which
threatens human health and the circumstances necessary for a
safe and secure life. The purpose of Mission 5 is to take effec-
tive measures, based on the achievements of Missions 1 to 4, to
harmonize human health and environmental issues, establish a
society independent from fossil resources, maintain a space in-
frastructure that supports the human living environment, and
contribute to society by creating a renewable wood-based civi-
lization. In this way, Mission 5 aims to improve of the quality
of the humanosphere in the future. This mission is based on col-
laborative research activities carried out from 2011 to 2015 as
“Frontier Research on the Sustainable Humanosphere”, which
is an institute-driven top-down project studying the five main

themes for human life by means of humanosphere sciences.

ADGERE - IRIFEAF (EIEEEWYE. EBKE. AKH)
Harmonization of Human Health and the Environment: Bioactive Compounds,
Biological Effects of Electromagnetic Fields, and Air Quality Issues

YN 4~ RICHET ZEIBFMEE. SROEDERERE,
KEBERD - BE2ET—7IC. NORBEL S ICBIE L
DFFFNETIMREEHELE T,

This mission addresses divergent themes related to human
health and environmental harmonization, namely, bioactive
compounds derived from plant mass, evaluation of biological
effects of electromagnetic fields, and air quality issues sur-
rounding human environments.

BALEEFHSOBE (@M. N1F2X,

Establishing a Society with Reduced Dependence on
Fossil Resources: Plants, Biomass, Energy, and Materials

YA UAKICEBIRIVX k. BREMEEZGA L
HEYOERE, TXILF— {E2@m MENOEHRD X T
LEMREL. BEABEEHSOBEICERML 7,

In this mission we study microwave energy transfer, plant
breeding and the conversion of plants to energy, chemicals,
and materials to contribute to a society with reduced depen-
dence on fossil resources.

20 RISH, Kyoto University
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Towards Sustainable Carbon Flow
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Mission 5 : Quality of the Future Humanosphere

e3Ivyar5-1
ADfERE - IRIZFEH
Mission 5-1:

Harmonization of Human
Health and the Environment

Tv¥a
RIES2HT - TEERIERERIME
Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

©xvy>3>r5-3

E£RBHROIZHD
Tvyra2 FHAXTT
ABIRIF—%Hh - Mission 5-3:
=EFIRA Space Infrastruc
Mission 2: Advanced for Daily Life

Development of Science and
Technology towards a Solar
Energy Society

eXvyarb-2
BtaE RSO
Mission 5-2:

Establishing a Society with

Reduced Dependence on
Fossil Resources

N

e3Ivyars54
AIDVORIZIZEKS
HSEm

Mission 5-4:

Iv323
FHREFREE

Mission 3: Sustainable
Space Environments for
Humankind

Ivav4
TEERMFL -
REH4 ST A

Mission 4: Development and
Utilization of Wood-based
Sustainable Materials in
Harmony with the Human
Living Environment

U £FEROODFHA TS GA - 850 - BEEEOMIFEFIR)

Space Infrastructure for Daily Life: Preservation and Utilization of Positioning, Observation, and Communication Functions

SHEEEXZA2EELHEA T IHETH DA, ) E—
b7 BELGEIFEIATAICEKRLTVWET,
FEIZATLNDBR TH S AN—IFT T OERHMD
HE. ARt P TRMORELE. FHT > 7 F7#HF
D-DDMREHEL ET,

Positioning, remote sensing, and communication functions
are important for social space infrastructure that sustains the
humanosphere. This mission advances research to preserve
space infrastructure, such as space debris removal technol-
ogy, space environment dynamics, and atmosphere sensing
technology.

e

Preservation

en

FERIH
Space debris

N

FEREDSOFE
Environmental effects

SFEA > 7> Space infrastructure
AL VE— NIV T BE
Positioning, Remote sensing, Communication

v
$%4fiBA%  Technology and development

T KODPVDOFEFEICEKD

Scientific Research on Wood Selection and its Contribution to Society:
Wooden Architecture, Living Environments, Wood Resources/Databases, and Transition of Usage

HADKIZE DO B3RO, BALEREHEE
DREFRERCMB I EICDEPNET, ROHPVDIELL
BREICH EDSRRBEAEFREERIR L. FcrlgE LB
R SBEICFES LET,

Research into the exchanges between wood-based cultures
across the world will provide new understandings about mu-
tual relationships with Japan. Future living environments based
on this accumulated knowledge of “wood usage” will lead to
the establishment of a more sustainable society.

RODPVDOXALZHD

i Ala SN

SHI (KERE AEIREAEER T—3N—A K IHPVOEE)

RODPVWEENLEED

Knowing “wood usage” History for the future Evolving “wood usage”
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Center for Exploratory Research on the Humanosphere
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The Center was established to promote interdisciplinary research
projects relevant to RISH’s missions and to pioneer new scientific
fields. The Center secks to vigorously expand new fields of Hu-
manosphere Science, in collaboration with the RISH staff, Mis-
sion Research Fellows, guest researchers and outside cooperative
researchers.

Since 2010, RISH has functioned as a Joint Usage/Research Cen-
ter committed to being a source for project-based collaborative
research by promoting three main activities: the “Exploratory
Research for Sustainable Humanosphere Science” invites applica-
tions from young researchers undertaking exploratory interdisci-
plinary research; the “Mission Research for the Sustainable Hu-
manosphere” invites applications for research projects that address
RISH’s five missions; and the “Flagship Collaborative Research
on the Humanosphere” promotes project-based collaborative re-
search. The Center seeks to promote international collaboration
through open recruitment of projects and various educational
and research programs in and outside the University. It also holds

events, such as symposiums and open seminars.

S EEFRRFMAE 2—

Center for Exploratory Research on the Humanosphere

SEHFEFRRTAEADRR

Expansion to new interdisciplinary fields of the Humanosphere

ERE (AEEEE © HME © ATE © FHE)FIER0H T
Inter-sphere science of the human living environment, the forest-sphere, the atmosphere and outer space
709 17 MRAREREOHEE

Promotion of cooperative research projects

SEEFIRRFMAD

Laboratory of Exploratory Research

S FEERERMAFE S
Laboratory of International
Collaborative Research

S FELEERMFE S
Laboratory of Inter-university
Collaborative Research

709 17 MEAREREDEE - &L
Planning and management of Cooperative
research project

ERHEIREDHE
Promotion of international
cooperative research

HEREREDEE

Steering of meetings

LB FRASRR SFEIvaVHR £5ET 7Ty THERR 7B RO L A—To&3F—
Exploratory Research for Mission Research for the Flagship Collaborative Research Sustainable Humanosphere Open Seminar
Sustainable Humanosphere Science Sustainable Humanosphere on the Humanosphere Symposium
Iy a VEEMRE FAREE FAMFRALEE FHRRHIE
Mission research fellows RISH staffs In-campus guest researchers Out-campus collaborative researchers
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Organization of Open-seminar

TRR27TEEIRF T3 F—% 13EEL. BEFESF
HISEt205EICELE L AT 23 F—DREEES
LT, MREBRRDOAR. £HFERMFEOBRRLEMEIIL 2T
1 DIBKRICEDTWET,

The Center for Exploratory Research on the Humanosphere held
13 open seminars in 2015, bringing the total number of open
seminars held by the Center to 205. Through open seminars,
the Center seeks to disseminate research results, promote Hu-
manosphere Science, and expand the research community of
humanosphere science.

® F—7tIF—0fFHl Open Seminarin FY2015
REHERFERAICED < KTEnEiRiz DO

Estimation of atmospheric transport processes based on trace gas measurements

PlrER | RRBREFFERORET

Paederus: An agricultural beneficial insect and its impact on human health

a7 ) SFREADFRDA VN b 1 A7 M FREMICETEDT—ARX 2T 1

Fire impacts on termite biodiversity: A case study in fire-induced degraded peatlands, Sumatra Indonesia.

KEEREEELDITARICET T : KIGEKS EHIREIRE H S DATHELR

Exploration into the evolution of solar-planetary environments: Solar variation and atmospheric escape from terrestrial planets
BEREERBNMRIEICKDFM 71/ =3y - G) =01 )= a VIRE

Life-and green-innovation studies by cryogenic solution NMR

\illlnrg““.

lo,
A tnes €5 A N
aleriy % :

L ( - P
" hm".‘ ol »

ORI LORIE
Organization of Symposium

EFEFEREFME L 2 — . £FE Y R ILA
AR - BE L. EEFIA - ERAZHLSES DT
BREOAR., £FERZOBREEEEII L =T 1D
WKRICEBDTWET, FEKRICIE, EFEMRFETAIDE
BiAiIET B & LB SHEDEBES 5T 5[4
FEI Yy a Y RITLIERE - BELE T,

The Center for Exploratory Research on the Humano-
sphere organizes and operates the International Sym-
posiums on the Sustainable Humanosphere to dissemi-
nate results of research projects conducted at the Joint
Usage/Research Center, promote Humanosphere Sci-
ence, and expand the research community of humano-
sphere science. At the end of each fiscal year, the Cen-
ter plans and holds a mission symposium to summarize
and review RISH’s activities during the past year and to
discuss guidelines for future activities.
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Exploratory Research by Mission Research Fellows

EFMIE. EFEMFORRFA - £RMELR E L T,

ANEOEFICVELEER EZRE, §4ahbs AFEERE. &
HE, XTE. bSLUFHBZ [EFBlIcLT/O—1N
ICE B A, ZO[FEERIRSHT & BKilTRYAaRE] (SR 5 EHRY
FEEBOFAEREEEDPZIEEDEILTVET, I v
Y3 CERMER . MEPRDFEERAFME > 2 —ICFh
BL. £FEMFORIKEDETE5O20I v 23 > (ICED
BEFEF - MMEMEMR 7O 7 MR HEEFMEE

As the Humanosphere Sciences Joint Usage/Research Hub, RISH
defines the humanosphere from a global viewpoint as the spheres
the atmosphere”,
“the forest-sphere” and “the human living environment”. The cen-
ter promotes interdisciplinary and exploratory research projects
by Mission Research Fellows, who are young researchers and
members of the Center for Exploratory Research on the Humano-
sphere. They work on exploratory/fusion research projects relating

» oo

vital to human existence: “the outer space”,

T, to the five missions for establishing humanosphere science.

® fH 5 : #EY/NA F ¥ ZAEFRT IV A EEME DR ® SIERE : A¥MHE bD

Ryo Narita : Antiviral compounds HKERTKIED DIBEIBICRIZTER
H A L4 = Akita Prefectural AL

Of plant blomass Q Wood = Bamboo Eﬁ:}?%ﬁﬁ University, etc ~ xgﬁﬂrﬁio)*ﬂﬁflﬁm ~
AR TR, SESELEEEEEFTHN U Yoshika Takahashi : Psycholog-
14 Y XTHIARTERR. b LUHEHDZK D" A L REEFR ical and physiological effects of
RHAEM TH B2 AZ 2 PNINY 2B ED plentiomass I Japanese Cedar, interactions
KIRMEEMDIRT 1 IV R EE E BT T 5, X among various senses
I this stud - \oe tho anivial AP - HBERRH A I A ME R
N this study, we aim to analyze the antiviral ac- Componential and structural analysis Antiviral effect aart SIEA R (- S48 = =
tivity of plant biomass-derived pyrolysis prod- S REOERS *E‘E'I iiﬁﬁ’mf@(’“w = %‘9:'1 &R
ucts, pyroligneous acid and natural bioactive Diverse structure of natural compounds NIAER. MRAZRBZEICLBHAE
compounds, such as shikonin and berberine. ERS - EREEYELED ADRFHHED B LIS, B S5HEDPASZDED TREAR

BB T & LTORIA RLBEFEAOHR

PEILT B EN DD 57

We examine whether visual information
has an influence on thermal sensations.
Without the preconception formed by
looking at materials, thermal sensation
changes depending on whether light en-
ters the eyes.

Use for medicinal properties
and physiological active substances

For better health and safe living

® YaoYAO: JO—NIVEHRAFE I aL—avzAWE
RAEEERICEDLS YT A M—LOME

Yao YAO : Substorm research by virtual experiments based on global MHD simulations

STHIRGEI CELRI L = T X b—LEWHIE
HBERIE, £FBICAZILHELESEZ5, &
METIE. BESAEMHD >I2L— 3
S OBMEICEDIE, T — MIH T
DEEEEOMRICEB L. Y TX h—LF >
oy MDD R H—XHZZLERS DI L1,

Ja—/\
ERRUE
YXalb—var
Grobal MHD Simulation

AMICRIT BRI
Wood research

AR 2%
Human research

(O

#—05 HITRR—L0ER : Ty
Understanding of Auroral Substorm q sight

F—0OF - YTAR—L4A

. Aurora Substorm L) fRsE
A key process, substorms observed in near- smell foueh
Earth environments have a great impact on the A DI AR DRBIED
humanosphere. To understand substorm-on- 522 BERAND | WENEERTS

We consider the influence
1+ of each sense
1+ when various senses were unified.

set triggering mechanisms, we focus on the for- e ivestigatsthe, poychologicaly

mation of high-pressure regions, proposed as
one of the plausible trigger candidates based

and physiological influence
EFHFEADIEH of wood.

Application to Humanosphere Science

on comparison studies between observations FERGLO CHEOREHE O BOMNE  ©BERE
. X . . TEHRHE Surface charging Electricity grid Radio waves
from multiple satellites and MHD simulations. Astronaut safety  of satelite disruption disturbance

o FIEEH | BREEANT —FN—AZRVE
IR RIRIEORAKENICET SR
Atsuki Shinbori : Long-term variation of the
Earth’s atmospheric environment using a variety

SR T ELARBHIKIRET — &
Various kinds of solar-terrestrial environment data

T — ARG E AR

Data acquisition and analysis

S EERTE IUGONET 7 — & @IT A7 L
IUGONET data analysis system to handle interdisciplinary data

of observation databases - . : ml" I

S——— | ! Is;

FRETH. WEBRAR Y FT— I h BN ESEAEME L . | o R

BT — 2 MRS IUGONET 7 — SBRHT S 27 LEAVTHIRA e o 'gm"".']"ﬂ.'?“ﬁ' k.
SIBEOENTEMSM A L TV 5, o = aff iy

DEEME T —2BRITICHED<
HERASURBERAIZE) X H = X LD
To clarify the mechanism of long-term variation

of the earth's atmospheric environment based

on interdisciplinary data analysis

IUGONET > — & f##fr/ 7 b

IUGONET Data
Analysis Software (UDAS)

In this study, we investigate the characteristics of long-term variation of
the Earth’s atmospheric environment using the IUGONET data analysis
system, which deals with various kinds of long-term observation data
obtained from global observation networks.

IUGONET X & 77— %
T—AN=2R
IUGONET metadata database
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“Research for Sustainable Humanosphere Science” program

NEOEGHEGFOREE & £ 2£FBRFICEADL 255/ The Center for Exploratory Research on the Humanosphere is
THZC % 3848 - HET D012, FER21EE D 52RO committed to project-based collaborative research. With this
40FLUT DEFHRE EXMRICERMEEZAT - EEL T commitment, the Center seeks applications for the “Exploratory
WEF, FR20FEEETHDHEFI v 3> THAY TV % Research for Sustainable Humanosphere Science” program
FHCEEI LR TO T Y MTT, from young researchers (under 40 years old) in and outside the

University for collaborative, interdisciplinary, and exploratory re-
search projects.

® ERX27 FEEDMFAERE Research Projects in FY 2015
Tl B5sh 2 V=0 —a Ny EHEERER 2 BiE L7V 7 Z VEE(LE CHEBLES FIEEIR DR

Katsuhiro Isozaki : Lignin-immobilized self-assembled Monolayer substrates for analysis of lignin-protein interactions

TRER 78R : EEXEPOF —OF RURRGRZ AL =BEO K ZEN DR

Hiroaki Isobe : Reconstructing past solar activity using aurora and sunspot records in historical literature

18 7 | H_BEROFEHETF > 7/ 7 714 N— 1BV /=R ESEEBEMH ORFR

Shinsuke Ifuku : Chitin nanofibers from crab shells for cartilage tissue-engineered medical products

B e : T AVIESEART > F v TR RZEROR A1 FIv LI

Mitsunori Ozaki : Improvement of the dynamic range of one-chip plasma waveform receivers

AfE 5ot R 7Oty o0 J %R LRSS R OEERGT S aemIE

Ryousuke Kusumi : Structural design and functional control of bio-based materials by magnetic processing

#ZIU BESE : ARXIN—2TOF v v YN\ OFFGREEICH T 7-IRBHEMOFE

Akifumi Sugiyama : Assessment of the rhizosphere microbial communities of cassava in Cameroon

BRE X— : HGHERIEREWRICE T B1HRE) J = S EREEOMEA

Taichi Takasuka : Characterization of lignin degradation by fungal and bacterial enzymes from wood-degrading insect symbionts

&3 ThRER : ¥ X RHEM—RIERE OB I HRERERFORE

Kojiro Takanashi : Identification of genes involved in host specificity for symbiosis between legume plants and rhizobia

1B EF | RERERMLAE/NNIVAFTNY TR, 77 ADKAREFICE T BHMTETRICE T S BIARHRD CO. HIHEDHE
Masako Dannoura : Estimation of CO, originating from autotrophic respiration in soil CO, efflux in Alaska permafrost forests using
8C pulse labelling techniques

TRAR #0E : BRV I/ 0 —-R2W/HOFB ) I - 778K/ 1 NEEHOBE - Uk - REEICRIT B8R

Yuki Tobimatsu : On the structures, formation, and properties of lignin-flavonoid complexes in grass lignocelluloses

BA B8R RANICE T S HHERIIBE ETIVOEE

Shoichiro Hamamoto : Model development of fine bubble transport in soils

F8 n:0—RF ) 770N —EHGEHIEICAV R 70 - XSGR

Gen Hayase : Synthesis of macro/mesoporous monoliths by utilizing cellulose nanofibers for controlling phase separation

R B D KBICH T B LRIRED RTEFERNADTERHRED ) ) LIREDRE

Shigeto Fujimura : Cultivar differences in available potassium concentration in soil and cesium uptake in rice
= HF BN TFOI A L—a vt KBBHEIART L - TIAVIKERFMEETFSOME

Yohei Miyake : Massively-parallelized particle simulations of plasma-wave interactions on spacecraft systems
T 3K P EF AV DERRS S A= OESEAZEROARER

Bunta Watanabe : Biosynthetic pathways of shikonin, a major active component of an herbal medicine from Lithospermum erythrorhizon
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“Mission Research for the Sustainable Humanosphere” program

EEMIE. ABOERICEHOIERDOFEICKH L. 500 To explore innovative science and technology to establish a
Tyl DoVWTDEDR - MEMRBEHEL TVE T, sustainable society, RISH pursues five missions. The Center’s
UMREtL2—Tld. ChoDEFBEI v a2 ERS “Mission Research on the Sustainable Humanosphere” program
¥3720IC. FRHOMRE 2 HRICFEKR21 FEH S5HFE seeks applications from researchers in and outside the University
MREAE - ERL TVWET, for collaborative research projects that address these missions.

® Fp 27 FENIMKRRRE Research Projects in FY 2015

Riggin Dennis : KXUKENCE SR DEHET T Y 7 ADFEHAIF DI
Riggin Dennis : Verification of a new measurement method for momentum flux associated with atmospheric waves

BH#HE:: 71> K707 714 5— - RASS - VU FREKERAIC KBV ~v =NDEAERZR

Sachinobu Ishida : “Yamase’ research based on wind profiler radar with RASS and radiosonde observations

i B8 1 A¥ - b/ FEIMICHT 2 HBEE RS DOER IRt DR

Yoshiaki Ito : Spatial distributions of calcium, magnesium, and potassium in a mixed forest of Cryptomeria japonica and Chamaecyparis obtuse

SH Bl RERFEMED/=HDZBIHFEDFFE

Takeshi Imamura : Development of cloud tracking methods for the study of planetary atmospheres

5 B ARESRATHMAAD/=HD Ca ll K KBLHEERT — I N—ADHR ERFFY 7 MEF

Satoru Ueno : Improvement and analysis software development for the Ca Il K full-disk solar image database for studies on long-term solar activity variation

152 297 | SREHFEARE/ A T ARG - FIRICE =288

Toshiaki Umezawa : Fundamental study of sustainable production and utilization of various tropical lignocellulose biomass

KR 22 - iEMOT VA0 FHEERR Y b7— 7 ORIRRICRI=T1REIDRREA

Takayuki Ohgushi : The consequences of plant alkaloid production for the creation of ecological networks

KX iff— - 3Tk GNS S Rt % AL V-EMEEA R UBEEMINORZEICET SR

Yuichi Otsuka : lonospheric plasma density and effects of the ionosphere on satellite positioning using triple-frequency GNSS receivers

NG F o BIERSUNBEEMORRICET /= Bacillus BHIEKOFEAZEA

Ai Ono : Characterization of Bacillus for the development of sustainably-oriented agricultural materials

BHR—EB : BERIMEATICBIBARBENA AT AATY) — LB BIEFERES

Keiichiro Kashimura : Thermal distribution of slurry systems for biomass processing by microwave heating

R HF - IR D FIR EEMSIREE= &Y 2 I DT=HDRE L — S EROR

Shoko Kobayashi : Polarimetric synthetic aperture radar image analysis for sustainable land-use and biodiversity monitoring

/B 183K - AORAREE GNS S 12 & /GBI KFRTES) L RO HISHZEA

Yoshinori Shoji : Water vapor variation in Tsuhima Straits and its relation to heavy precipitation using shipborne GNSS measurements

S B - BESE ThD 2 REBBOEIEFR

Junji Takabayashi : Soil sample analyses reveal management systems of agroecosystems

5H 588 : B FNMR XUV EXAFSICEB I AREIL - BITXA DX LDREA

Yomei Tokuda : Elucidation of cesium stabilization and transfer mechanisms by using solid-state nuclear magnetic resonance and extended x-ray absorption fine structures

T EE - S A0S S ARIREERE SOEBRICH T BRREVE N ) EIEEORE

Naoto Nihei : Radiocesium absorption of soybeans and examination of effective potassium fertilization in Fukushima

HEZ IE(” : [BREATOLIK EERAIX 27— 27— 2 N— |OEFRRH

Masahito Nose : International expansion of “Metadata databases for upper atmosphere global ground observations”

B0 &2  FEARL—F— - 18— - I FOF IV TFERAIC LK DARELTAFEDERFH EMZ

Hiroyuki Hashiguchi : International collaborative study on atmospheric turbulence based on simultaneous observations with the Equatorial Atmosphere Radear, lidar, and ozone radiosondes

VRt B WERRIRSE 2 BiE LB O~ 1 7 DRI EHIB 0/

Satoshi Horikoshi : Microwave effect mechanisms in plants for global environmental improvement

B2 RA VI BERMEEMDEED = DERIFESFME S FEROFIR

Takahito Watanabe : Use of xenobiotic-degrading bacteria for the production of lignin-derived chemicals
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Flagship Collaborative Research on the Humanosphere

EFMICERN G 700 £ 7 MIKERR
EXETZEODT Ty T Yy THEME
BB L. REICE>T3HEHRL %
Vo 7Ty 72y THREMRIE, FIER
REBL & TREFIICER L T ieskn 70
U1 U MULEIRT % FIRAE - IREXET
B3ZEEEHAMELTVET,

The Center for Exploratory Research on the
Humanosphere promotes leading RISH col-
laborative research projects as “Flagship
Collaborative Research”. Three applications
are approved that represent project-based
collaborative research actively conducted in
the Core Research Divisions that embody our

RISH

collaborative activities and orientations.

o AFERMOFEFHRMEEFNRICETS
E9=F o=y pEIEil e
Integrated studies on the sustainable management
and utilization of tropical plantation forests

MEREKRE 15288 Leader : Toshiaki Umezawa

RN EEL CE G T H 7 ATRICET 2RRICEDNT,
HEBIARS L UERR/NA F ¥ ZEIREOFHGH G £ EFIAOERZ %
WAIT2ZEEEMELTVET,

The aim of this flagship project is to conduct international collaborative
research towards the establishment of systems for the sustainable man-

agement and utilization of tropical plantations of trees and grass biomass
plants.

A RIBRZETME
- Environmental impacts assessment
L &
v .
KA
Atmospheric &= H0
monitoring ~

co.
S ORHERICE 5B HCO 5

CO2 Emissions by disposal,
deterioration or burning of wood

R
Global warming “ |
countermeasure

piuic2tie

Area studies

Molecular
breeding

AFERE s

KENAATR
HROFA
Utilization of
lignocellulose biomass

SREE  /
N-fixation #1iTF7K

AR
Underground  Absorption of EEENREOUS

DR S SV
12 & B FRAHEF water
Remote sensing
of forests

nutrients
o Fixed carbon

YA 70— Mass-flow analysis

AR

Atmosphere

RITER ), R ATHEE

forest

o NAFVR - MEXBDI=HD
71V OiESEFNREREMR
Research on advanced microwave processing for
biomass refineries and the creation of new materials

WMEARERE : BEEH Leader : Naoki Shinohara
YA VRETOEXEBE UAKRENA FIZD 5D/ FHEL N
177 I AV ZERDEHEE, RUBEROMHEIKREBNET S
H%TT.
The purpose of this collaborative research is to develop new microwave

processing technologies for the production of biofuels, biochemicals and
functional materials, including inorganic materials.

[SEES( A
HAIRILF—E

High efficirncy and
minimum energy process

MR

O NA1ATR =)
Bioethanol

O NAATIAILA

TR - FIRINE New materials

Selective
and rapid heating 7‘[

I;CTOVZ\E = ;‘;{Z;'& Blochemicals
E/! F-x )
A CHRI ® —EFR . BIER
Effects of R ORIE Ti0s, Zn0
microwave "
sensitizers pioiLcton © HEEMEM

of value-added products Functional materials

INA TR ATIRAN A U QRRGTRE
Continuous microwave irradiator for biomass conversion

TiO2 @ SEM E&  SEM of Ti0,

o NAFF /2T ) PIVHERE

Bio-nanomaterial research
WMRARERE : KIFiEz Leader : Hiroyuki Yano

EHRE O ERD, S, BIVOA—XF /T 74 IN—D B
20E - HERE(L - &M LICRI T 2 RIHAEA R DRRR Tree

EZDEREE. BAFES. EEEBOEFITED
TWET,

In this flagship research, we perform collaborative fusion
research for the production and reconstitution of cellu-
lose nanofibers to contribute to the establishment of a
sustainable humanosphere through the creation of ad-
vanced bio-based nanomaterials for use in automobiles,
buildings and many other products.

\———)—mnm

TIa—XF /771 /\— (CNF)

Cellulose Nanofibers

Plant Cell

RISH, Kyoto University
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Department of Collaborative Research Programs

Al - EIBSIEFEF N LI TE T O T3, bivbiud,
ORBIZEE - MO, QMBI T 554 DT —
¥ R—=ZADNHL 72 b IO TR AL @ L7z
FrBFEERE S X OB - @G 7 u Y 2 o b 2
LTwEd,

HEsR I A EFIF

Domestic and international inter-university collaborative pro-
grams form the heart of RISH. This department maintains collab-
orative equipment and facilities and provides a variety of databases

on the humanosphere.

Cooperative Studies Using Collaborative Research Facilities

WEERD S5EHL TWAEEMUBERIOMUL —4—]. [4%
BRI EMFERREEE (A-KDK) |, ¥ 70T xIL¥—
{R%XEER %174 5 [METLAB/SPSLAB| #ffiRES €5 &
EBHIS, FRITEEICHEICA > R IT70 [FREATRL—
4— (EAR)]. [AREMFIEER]. BEEBEICHD [EE
MBS I2L—>3>T71—JLR(LSF)]. [BEESEED

FAETR (DOL) | mF*FEFIAEFAL £ Ulko FR1BEEICIL.

[FRth/N A F < ZEHEAHT S X7 L (FBAS) . R 19 FEEIC
\F [HE T REAE T2 BEIRRERHT (DASH) X7 L #3XE L. F
BR20FEE > EFEFBERAL £ L. FR23FEEICIE[E
ERMBIREENT S X7 L (ADAM) ], [BE~C 7OKEI %IV
¥ —m=XEERES (A-METLAB) |, [FHBERIRIESTHAIZE
4EERHE S X 7 4 (PEMSEE) |OXEFIBE%FE L. &5H13
HOAREE i - X OERFIRZTE > TVWE T,

In total, 13 facilities serve collaborative research. The Middle and
Upper Atmosphere (MU) radar at Shigaraki MU Observatory,
the Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken
(A-KDK) computer, the Microwave Energy Transmission Labo-
ratory (METLAB), and Solar Power Station/Satellite Laboratory
(SPSLAB) have existed since 2004 and prior. In 2005, the Equa-
torial Atmosphere Radar (EAR) in Indonesia, Wood Composite
Hall, the Living-sphere Simulation Field (LSF) in Kagoshima, and
the Deterioration Organisms Laboratory (DOL) were founded.
In 2006, the Usage of Forest-Biomass Evaluation and Analysis
System commenced. In 2008, the Development & Assessment
of Sustainable Humanosphere (DASH) System was introduced.
In 2011, the Analysis and Development System for Advanced
Materials (ADAM), the Advanced Microwave Energy Transmis-
sion Laboratory (A-METLAB), and the Performance Evaluation
System of Space Electromagnetic Environments (PEMSEE) In-
struments were put in service.

RWMBKE Fa¥ v/ REBKE
Kyoto Univ. Uji Campus HFHE v /NR
Kyoto Univ. Yoshida Campus
A ® A-KDK
EREE ® METLAB DASH
BHE&EMWRER <---c---- > P
Fukiage, Hiok, ©® A-METLAB © ADAM Pt
Kagoshima &°°
LSF FBAS
DOL
- il LY Wood Composite Hall
RS HHRRID
WESL ST -’ ‘;IEWJ%FW*EFF smga;:ﬁg Shiga
Indonesia A’ o ey RS

Year committed to collaborative research

©® Tk 16FELET  before 2004 {0
T 17 EE  started in 2005

FRK 18 EE  started in 2006

Erk 20 EE  started in 2008

® T 2835E  startedin 2011

»
® MU radar

’ EAR
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T—EN—AHEFHA

Collaborative Research Using Databases

BFN19FELIE. 70FELEICH> TIESNTELEBRT
HHMET—2 MUL—F—H ERTERIOL —4—F— 4%,
GEOTAILBEILLAFHISAVICHTIHET — 24 E
DEBFBICh I b B ZIESELIEREMIEL C[EEBT—%
N—Z|ELTEHE - EZ L TWET, FiiFBENDS
Bt ECICHIBREEX I TICT—2EARLTVWET,

Various information, such as a xylarium of wood specimens col-
lected since 1944, atmospheric observation data using the MU
radar and other instruments, and space-plasma data observed
with GEOTAIL satellite, are now combined into the Database of
the Humanosphere and are available for public use. Proposals
for scientific and technological use are always welcome.

EEHEFADS£E - EREEFAAN

Expansion of Domestic and International Collaborative Research

FHRATEED S EMUL — 5 — EFREATL —4— (EAR) C.
% - 20FED 513 DOL / LSF CEELREFAH,EIA &

hE Ui, OEBHERERFIAICT 3 TEITFHT. §7T

L6 DDERFIAEMEES TCENDEMRERSICINA T

FEmaiThE > TWVWET,

Tk 16 EE TR P RREE TR S Wiz & 2 DEFIFIA

IE 399 RBET Lo ZDEERFIADILT £ED. T
23FENS5 13D ER L. £RFBGEIIFR24
FEIZ300FBEHAE L1

2003 2004 2005 2006 2007 2008 2009

International cooperative research using the MU radar and the
EAR (Equatorial Atmosphere Radar) started in 2005. Research
using the DOL/LSF started in 2008. Similar international uses of
other facilities are in preparation. Already six out of ten collabora-
tive research facilities invite committee members from overseas.
Collaborative research in 2004 consisted of 99 projects based in
three facilities. Our collaborative research is expanding, with 13
facilities open for collaborative research since 2011 and the total
number of projects exceeding 300 since 2012.

2010 2011 2012 2013 2014 2015

HEF B HEFA - HEWFEEER
Joint Usage Joint Usage and Collaborative Research 335 337
322 335
276
262 263
16 207 247
89 99 183
HERIF I HERR - SR fRs i3
Number of Collaborative Research Facilities
9
7 8
3
2
EFRHEEFA SNz
MERR - ER M E 2 3

International Joint ggage 2005 2ERERSHA
and Research Facilities

%E*'}Fﬁ}}ﬁﬁ@f:@@ Symposiums and Seminars
2RI - Z2XF—  for Collaborative Research

2004 F AR

RISH, Kyoto University 29



30

SE [l P D

Facilities of Cooperative Study Program

MUL—& —EEEMUERAIFT

MU Radar and Shigaraki MU Observatory

MUL —%—(Middle and Upper Atmosphere Radar:
e ERE KRB L — 7 —) 1%, @B EREE
MY OEHMUBLIAT ISR E S ki s tEng, 72
T IR KB % 75 5 RABI L — 4 —T9 . 19844ED5E
LR, EINAL ORISR S, S8 Sl RIS
W72 B IR AAB DI HBK L TV T,

MULV—¥—dWMHDO7 7747 - 72—AF - TLA
FHROKRRL—%— 1L LT, IEEE~A VA b— VISR
S, 201545 HICER2 T abiE Lz 2ORI

The MU radar, located at the Shigaraki MU Observatory in Shi-
garaki, 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 atmo-
sphere from a variety of perspectives, including meteorology and
upper atmosphere dynamics.

The MU radar, which is the first large-scale MST radar with
a two-dimensional active phased array antenna system, was se-

lected for an IEEE Milestone, an award that honors significant

BR BT - HRC BESToOMSURKROFE L LTHS
BR - EPITRe 7 ORI BT B
PRESEICH L CRET A D DT, BATIE. /UK - 5H
T YT FEHSR G EARERE SN TWE T,

A IEEEDS,

MU L—4—
MU Radar

in May, 2015.

BEikE 46 5MHz, HH 1 MW (458
EN) DVHFHEDOEEEZHW, 7>
TFHIEERZR103mMOAARIIC475ERD
BXNKRT7 T T 5ENEBETT,
EERLEZEE-—LOHHE ZES
HREBBIPRIEER O X T LRSI P4
HT¥, 2004FICMUL — & —#]
B 2T LE2BAL. BSF v
PRIV TIRIVREREIC LD A X —
o2 R (KRMmEEneE) »
FIREIC V) £ L /=0

&% MU SAIFr E B4 DATEAIZRE

Various Instruments at the Shigaraki MU Observatory

MUL — 4 —TiEbh -5t & ICH L TiE4
DINEIRR L — 4 — DB S h, - X
ERVEESBAOTEDMATVET,
8halc b & MEEMUERRIFR ICEXE S h 72
ZNh5DEEDIE D, HRFIAMED =0
DN BAZH D SHFEBIATh, KKE
BlD—AKHL=m E B> TVETS,

The novel techniques used by the MU radar
have been applied to the development of
various other types of atmospheric radar sys-
tems. Many of these and other instruments
are operated at the Shigaraki MU Observa-
tory, which has become a core center of at-

mospheric observations.

technical achievement in all areas associated with IEEE. Previ-
ous milestones include the Yagi-Uda antenna and the Tokaido

Shinkansen. The dedication commemorative ceremony was held

The MU radar uses VHF radio waves with
a frequency of 46.5 MHz (1 MW peak
output power). The antenna area con-
sists of 475 Yagi antennas arranged in a
103 m diameter circular array. Fast beam
steering and flexibility for various obser-
vational configurations characterize the
instrument. In 2004, an imaging observa-
tion system with ultra multi-channel digi-
tal receivers was installed for the study of
detailed atmospheric structures.
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FEKXTL—4 —(EAR)
Equatorial Atmosphere Radar

A Y FAYTHRANEHAS FINORE FICH B EE
110m O HIZ, 560 KD 3FEFIINKT v 7 F ZEiE L7z
KHOKGENH Ny 75— —F—T3, MUL—%—
W2 HRTEERNDL/I0THLHOD, HEY — 1
EAUFETT, FEL 5kmA 5 20km T TOXRREB X
O T EBE L R 90km P EICHEAS A B A L ¥ =
ZVT4%E JACEERAZBIITE 3,

4 ¥ FA Y THZEFHT LAPAN) OB 0 b &2, 2001
4E6 H LR, EARIGEINEGEI 2 Mk T3, S 51
FATTER AR AR R BRRSE & L <Rt
B o SEUIE 7 [ R R A T A (2001-20064E 1)
REML. £ OBHIZEEYERLTEE LR,

ey

The EAR is a large Doppler radar facility located in West Su-
matra, Indonesia. It consists of 560 Yagi antennas in a 110 m
diameter circular field. The EAR has similar functionality as the
MU radar except that its output power is 100 kW. It can ob-
serve winds and turbulence in the altitude range of 1.5 to 20
km (troposphere and lower-stratosphere), as well as ionospheric
irregularities at an altitude above 90 km.

In close collaboration with the National Institute for Aeronautics
and Space (LAPAN) of Indonesia, EAR has carried out long-
term observations since June 2001. Collaborative studies with
Nagoya University, Tokyo Metropolitan University, and Shimane

University, among others, were initiated by the Grant-in-Aid for
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Scientific Research for Priority Areas proposal, “Coupling Pro-
cesses in the Equatorial Atmosphere (CPEA)” (FY 2001-2006).
These collaborations have resulted in various technical advances

at the EAR site.

FRE T, BEENRE LN IZATEBEANTERTT, chick-T2K
SNBASEEN LZIEHhB I ET. IRILF—PHRMEHLSE
FCBIENE T, PEEBEE» SFEHICEHTIATMED. £
ICRZE EFsh, MRBEREZEEL . WEkehicExshid, 8
SBOEEBE TH T 5 XY DEE (FREER) PRI T,
FEBD TR TOEEBTENS, IXILE—EMBEORNE [FET 7
giFi| EHRR)ELTES A ZOEHEEBTE-D. MUL — 4 —
ERIEDREE - BEEEA T A/REMUL — 4 — (EMU) DR EIREL T
WE T, EMUZZEZMN—D & T 3 [ KIGHIRREDBIE DI
FoRk] (K5 - iZEERR) 3. BAEMSRED [v X2 —T722014 5
AEVRRZREE]| & CHBRIFEAD[O— Kv v 7201 4/ISBESh TLWE T,

Cumulonimbus convection is active in the equatorial atmosphere. It gener-
ates atmospheric waves that propagate to transport energy and momentum
into the upper atmosphere, including ionosphere. Different atmospheric mi-
nor constituents originating at low- and middle-latitude regions also con-
verge at the equatorial region, where they are blown upward through the
tropopause and reach the middle atmosphere to spread globally. Plasma
disturbances occur in the upper atmosphere, while the equatorial ionization
anomaly (ElA) is also generated around the equator.

Using radar systems and other instruments, we capture and study the energy
and material flows, known as the Equatorial Fountain, at all heights of the
equatorial atmosphere. Furthermore, we propose to build the Equatorial MU
Radar (EMU), a facility ten times more sensitive than the EAR. The study of the
Equatorial Fountain and the establishment of EMU are important parts of the
research project, “Study of coupling processes in the solar-terrestrial system”,
which is one of 27 high-priority projects in the Science Council of Japan’s
Master Plan 2014 and was selected as one of 11 projects in the Ministry
of Education, Culture, Sports, Science and Technology’s (MEXT) Roadmap
2014.
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Microwave Energy Transmission Laboratory

METLAB 1. #EIEL. FHKEIHEEISPS, &
WRtF— e B X OAFEBEICE T 2RI 5 4,
[ F)H % T3 METLAB, SPSLAB. A-METLAB
ZHULE T AR IS A, KB~ A 7 adissdt
HEEERL 72— A RT7 LA EBEDFHTE TS,

METLAB comprises collaborative research facilities for wireless
power transmission, Space Solar Power Station/Satellite (SPS),
radio science, and humanospheric science. It includes MET-
LAB, SPSLAB, A-METLAB, a high-power microwave genera-

tor/amplifier/measurement system, and a phased array facility.

VA VORI X F—(EREREE VETLAB) ERHABREFRMER SPsLAB)
Microwave Energy Transmission Laboratory & Solar Power Station / Satellite Laboratory

METLAB (. SftENEKRINAE (1 W/ecm2lE) £B L 7%
16m(L) X 7m(W) X 7m(H) DEFIEET. 4—>7— T &
XY RO DaF&FETEES, CDEDL. AT NTLT
FIAYERRY NT—=TTFFA4H, NT—X—2FDOEE
¥4 JOKRAIEZRX. 245GHz. 5kW D~ J 3 hO > Hik
FWEBEBR2AMDINTRZI T TF, LITFT LA HFIAET]
AECT,

SPSLAB (33m X 3m D7 > 77 & BIE R gt 74 FEihr R
BIEREBEEZH ALY — IV RIL— L EFFRAN—Z & THE
ShET, 77 PHEEDEE - FX - AT - iz T2
—BLTERTEET,

METLAB is an anechoic chamber 16 m(L) x 7 m(W) x 7m(H) in
size, with a high power radio wave absorber (>1 W/cm?), a turn
table and an X-Y positioner. It utilizes spectrum analyzers, net-
work analyzers, power meters, a magnetron of 2.45 GHz - 5 kW,
and a 2.4 mg parabolic antenna.

SPSLAB is a research
laboratory with a plane-
type, near-field scanner
in a shielded room for
taking 3 m x 3 m anten-
na measurements. This
allows for the design,
development,
surement, and analysis
of antennas and micro-
wave circuits.

mea-

A-METLAB
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BEYA VORI F—(mEEERRE (AMETLAB) &

SEYA VORENEER7 I —ARN7LA - ZBLITFAT L
Advanced Microwave Energy Transmission Laboratory

and Advanced Phased Array - Rectenna System for MPT

A-METLAB is an anechoic chamber
18 m(L) x 17 m(W) x 7.3 m(H) in size,
with a high power radio wave absorber
(> 1 W/cm?) in a 34 m(L) x 21 m(W)
x 10 m(H) building. It contains a large
plane-polar type near-field scanner,
which can measure 10m¢, 10t, 10kW
phased array. A-METLAB is also a
class 100,000 clean booth and can
carry out experiments with 10m¢ sat-
ellites. The Advanced Phased Array
- Rectenna System for MPT has the
best characteristics for microwave
power transmission. Beam forming

A-METLAB %, 34m(L) X21m (W)
X 10m (H) DEYNICEEE S N 7=18m
(L) X 17m (W) X 7.3m (H) DEEREE
E.10md, 10t 10kWD T £ —X K-
7 L A % BIERBE %A plane-polarE D
IEERATEE CHEBRINET, BE
(ZIE1TW/em? (Zif Z2 2 BRIk % %
%A, class 100,000 DT —> T —
Z2ELTHFIATZZNDT. EE10m
DODAIHEEICET 2EREEDEEET T,

SEYA VOEENEERA7 I —X R
TLA - ZELITFIRT LG, HR
BRelBED Y 1 7 EI RV ¥ —{m%
B71—ZXRT7LAELITFTLAT
¥, L AT« L YT+ 7. REVIA

PAC#. U5lMbEL &EDSL BiZH
EFEEE—LTF—3IJTFEEZ
A SFLFEEE—LTH—32F
EE BEBRE7IIIY XLER
WMREFHL 7> T FREME. 7
LT FEFALEBRRREME. LY
7 KB BIRENEERRNRIEET T,

and direction of arrival methods, ret-
rodirective technology, REV methods,
PAC methods, and parallel methods,
among others, allow for the execu-
tion of various beam forming, antenna,
circuit, rectenna, and wireless power
transmission experiments.

IRIGETAIZRIEMERERTE > AT Ln (PEMSEE)

FHEE

Performance Evaluation System for Measurement Instruments of

Space Electromagnetic Environments

BERES G LVAEETE O €
Y — EETEIKERS & TR & W BPE-
MSEE I&, FHEBMIRERICKET S
WEE L EEIRREIR A SETRIEEDME
BEFHliZ BRVE LTVWE T, Ak / 1 X
DEEERET 2B — IV RIL— L
(ZEY—ILRIL— L) I =REEKZED
MERERHMEIC IO T & £ ¢, BIEEHHE
ZFROABRDP TE DL OB —IV RV —
LN 1) —>F—X (Class 10,000
LITF) #5258 L TW3 (3 h, BERED
ZICETAHEBRDTE ZEREED
ZHEATCVWET, FHAEICES>T. E
BHICHIRIBEMNICH T ) — > BIRFET
BITERERS DMERERER N AIBE T T, B
HEM (EMC) DFERICHICTE S >
H—. EHEIRRDZHATVET,

PEMSEE is dedicated to evaluating the
performance of instruments which ob-
serve 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 highly sensitive instruments with
enough reduction of external noise. The
clean booth (Class 10000) is inside the
outer shield room. In this way, precision
equipment, such as space instruments,
can be tested free of dust. The PEMSEE
is also equipped with necessary sensors
and analyzers for electromagnetic com-
patibility (EMC) measurements.
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Fein R B F R E R REZIRE (A-KDK)

Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken computer

n

A-KDK Y X7 L TheA-KDK System
CRAY XE6 (4096 cores, 8.2 TBytes)

CRAY GreenBlade 8000 (128 cores, 0.5 TBytes)
CRAY XC6 (1736 cores, 4.0 TBytes)

CRAY 2548X (32 cores, 1.5 TBytes)

A-KDKiZ. FH 79 X~ @&k - hERAhomksE
LB LUOTHERRELR & BB 2 KHE
AR % X 2 5 HHEMERE Y 2 7 4T3, @i
Oty YR 257, HEXAEYVRY AT L, BITHY
AT L7 b ONIHRERES36 TBytes D7 4 A 7 24 T
S BERKEFEEMEMA T4 Ty ¥ —ICHKES I
TWE o THTIA TARIFZERNICIE, T — N —
7 5 UNIHA R340 TBytes D RAID RIhBI AL E %
At L 79 L7cRM R 2 Rt L T g9,

The A-KDK computing facility is capable of conducting large-
scale computer experiments for humanospheric science, focusing
on subjects such as space plasma, wave phenomena in the upper
atmosphere, and electromagnetic environments in space. The A-
KDK system is a high-performance machine, which consists of
4096 cores in CRAY XE6, 128 cores in GreenBlade 8000, 32
cores in 2548X, and 1736 cores in XC6. An additional RAID
disk system with a capacity of 340 TBytes is installed at RISH
and available for A-KDK users.

TERMAFEREIT AT L (ADAM)

Analysis and Development System for Advanced Materials

ADAMIZ, ~ A Zai7aty ¥ v FREEOFE & Hitt
BIBRFICH T 20582 X383 5 2 L % HIIZ, “PRi214E
FEVE A S 7= AR T3

~A U7 7)) =R KB~ A 7 a iR,
~A 7 aEiERE, e AR - B o 25
MOBETHEMSE R & CHK S, SRR EEREMO
BFE R TS HE T,

ADAM is a collaborative research facility installed in FY2009
to support microwave processing science and advanced materials
science research. The ADAM consists of a microwave applicator,
high-power microwave generators/amplifiers of various frequen-
cies, microwave measurement facilities, a mass spectrometer, and
two kinds of electron microscopes for inorganic and organic mate-
rials, all of which can be used for various analyses and development

of advanced materials.
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AEMHRER

Wood Composite Hall

REMEFEBMUL, KT % b & 5 3REEEC
DRIIAREREEY) T, REMEB L TZNE TR S
N DIEAEE - 424 oo ul BEVE RE ST <2 8 S04 B Fs W72 12 it
T 5 IFEFHZEM T, 3RICIE, EAYPARE,.
IS —FHLLTHHHTELHHEDOR WM EZ 2% 2
TWET,

The Wood Composite Hall is a glulam-constructed three-story
building. In this building, the performance of wood-based struc-
tural components is evaluated, and new wood composites are de-
veloped. The third floor provides various large spaces for lectures,

meetings and seminars.

MR T3

Steel Reaction Frame

R=500kN, X hA—27500mm
DAANY vy F%EIALE2—42T
T2z EIcky), MAREPAE
BEERDFINEER) & L EERD
FIRETC T,

We also provide a steel reaction frame
in which both static cyclic push-pull
loading tests and pseudo-dynamic tests on shear walls and wooden sub-assemblies
can be conducted using a computer-controlled oil jack system, which has a maximum
capacity of 500 kN and a 500 mm stroke.

I B/ NV ABENREE
Pulse Current Heating Apparatus

HH ZATEDHAVRRE, MHERE, FEXAX TRIEEYV TEXHRETT, M)
K77 AYRKEMERBICHFICEES €5 2 E T MRORALEREL £ 7,

Pulse current heating is a heat-
ing technique utilizing both
uniaxial force and a pulsed
current under inert gas to per-
form carbonization of wood
powders. This heating allows
for enhancing densification
over grain growth to promote
diffusion mechanisms by the
application of a high heating
rate.

@
I ’rrwwzmms%m

BERIBEE

HMATAIIS RS

1000kN
T IF 1 I —2ERE
1000kN Servo Actuator

HERYABRICING L 7= 2 DFEREIZ. Sm
EEPRO =D, RBEMA DR &
HERE, RN FIRETT, HES
I EDEAREBRCHICHHFRE L B
OFHUEHRICOHMICTEZE T,

A vertical 1000 kN servo actuator is also
available, in which tensile, buckling and
flexural tests for full-scale specimens
up to 3 m in height can be conducted.
Additionally, timber joints and innovative
wood-based structural components can
be evaluated.
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RB{EEL{EDEEF IR (DoL)

FE5-ZMBEZ2L—a 71—V (LSF)

Deterioration Organisms Laboratory/Living-Sphere Simulation Field

DOL /LSFi&. AK# - REMEOHLAEY (a7 )R
AMIEF R 7 &) O, BN I /RER I IS T
& B L FEIFH M T3 PR 174ERE D SRR 2 BE L.
Kb - BRI 720 T L KRB~ 4 7 0k
LIS A - THMTE R &% 5  BIRILWIFFE
WX h w4, 2o Tid. DOL & LSF & A5
FAHZME LTS TwE L7225 mEMEES
DA Z R, FR2VFEEED S I3 A T CHFSEiE % A%
LCTwET,

B{EESEmERFE ooL)

Deterioration Organisms Laboratory

DOLIE. @ O7VEBE.
QEMERFAETE. @OAHMLH
LHEMRAB ZE D 3 HEEX T8
BREhTWET, BEBSHIE
£ DR - ERERIFHODE
BA & #7 L W EBALE R DRT
{ii - BRFICEEH SR % FERD
LTWET,

The DOL is composed of three
major insectariums for ter-
mites and dry-wood beetles

(powder-post beetles), as well as microbial incubation rooms. These facilities serve
collaborative research efforts on the physiological and/or ecological characteristics of
wood-deteriorating organisms and the evaluation/development of new technology as

protective measures.

The“Deterioration Organisms Laboratory” and the “Living-
Sphere Simulation Field” are facilities used by cooperative study
programs that require wood-deteriorating organisms, such as
termites and decay basidiomycetes, or field testing for living-
sphere simulations, respectively. The organisms are provided
without charge to scientists involved in the cooperative study.
Individually, the facilities started offering public subscriptions
for cooperative study programs in 2005. Since the committees
of DOL and LSF were combined in 2008, study proposals from
2009 onward have been submitted to DOL/LSF in common.

4FE - HZMBIa2L—3>T714—ILUR LsP)

Living-sphere Simulation Field

LSFi. BRBEBEDR EEEHM
ICERE L 7= $128,000m2 D = B&
74—V RTY, K- KEMF
DLALRHIEICRI T 2 BF4RER. KR
BN AT IDBRICEAT 3 &
SalL—YarT7q—IVR, HEK
ASIERICEATZEERT + —IL K,
BLOYA IOEEICEAT S
Salb—varTqa—ILREEIC
FAEhTWETS,

The LSF occupies approximately
28,000 m? within the national forest
in Fukiage, Hioki city, Kagoshima
Pref. (southern Japan). It serves as
a simulation field for collaborative
research endeavors regarding the
protection of woody materials, wood
biomass cycles, global atmospheric
phenomena and microwave trans-
mission.

36 RISH, Kyoto University



HEFIFERfE Facilities of Cooperative Study Program

B nl e EFERIHEZHT (DASH)
HBMNA A AT MRS AT L (FBAS)

Development and Assessment of Sustainable Humanosphere /

Forest Biomass Analytical System

AR TR 2 R (S0 T & 5 KRR SE & MR 2 04T
P22 RAa L2 DASH Y A7 23, PR 194 Uik
ORI (AAF BRI e & A REmfge v ¥ —) 12X D
i S M- EEGEFEFAGEE T, [HrEEY 7 A7
AlE, BERIZ ORI T & 5 KO EE - Z WO
HWERY 7Y AT L0 20 THR S, wigiE. Hid
ARFHEY O W RE R 72 AT 128 L 72 LC-IT-TOF-MS, Y
7 = ¥ OFESHT R R RS R 573 D 30T 128 L 72 GC-
MS. BEEGDOGHDI2DDT A4 ¥ A—7 =550 T3,

The DASH (Development and Assessment of Sustainable Hu-
manosphere) system was introduced by Kyoto University (RISH
and Center of Ecological Research) in 2007. The DASH system
consists of the “DASH plant growth subsystem” for the cultiva-
tion of transgenic plants, including tree species, and the “DASH
chemical analysis subsystem”, which includes LC-IT-TOF-MS
instrumentation for comprehensive metabolite analysis, a GC-
MS specialized for the analysis of lignin components and plant-
derived volatile organic compounds, and lysimeters to monitor

soil conditions.

) =B EFMINA 4 ZDOFEEN DI £ & L A TERTDRR
MISA F < ZEHAEDTS X T L (FBAS) &, SHODASHY X
TLEZRA L, BETHEBRABARICOIE L EMDOEK &
Z DRHEM DA % BERIIC YR — hTZ 5 DASH/FBAS
ELT. FR20FED SLEERFIBICHL TVET,
DASH/FBAS 3, ¥ % LT, REX ML X KA.
T WEH. BREEEDHEEEROMRICETS 2% H
HELTWET, 51T, KWREMNEREAT. £8ERR Y
hT— VEEDERRX. #/- HEMERMFIORFEIC HE)
ATWET,

In 2008, DASH was fused with FBAS, which specializes in the
chemical analysis of wood biomass, especially lignin compo-
nents, to support the systematic analyses of plant metabolites and
concurrently facilitate the cultivation of diverse transgenic plants.
DASH/FBAS is available for domestic and international collabora-
tive research activity.

At DASH/FBAS, the interactions between plants and environmen-

tal stresses, the atmosphere, soil, microorganisms, and insects
are characterized, and the ecological network is connecting these
is further studied. The development of novel materials from trans-
genic plants is another guiding purpose for DASH/FABS.

RISH, Kyoto University
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EFET—EN—2R
Database for the Humanosphere

AT — & R—Z0d, BENC BT B HFEECRICD &
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MR E=E

Xylarium

MHEREE 1E. FBFS53 FICEFEAMIEAREFE (CHERT
BESKYOw & U TIEXEFR SN & 2 224&IC. REFI
S5F ISR INE Lo LIE, MY S {EERDIX
EZ1ECH. AHNOKRFHTTRR. RS & TEEBAYIC
MEERH L TWE T,

The RISH Xylarium was founded in 1980 and registered
in the Index Xylariorum with a code address of KYOw in
1978. Most samples are botanically authenticated, and
some correspond to herbarium specimens. Collection and
exchange of wood samples continues to the present day.

Cooperative research projects on wood anatomy, wood identification,
and interdisciplinary wood science, i.e. wood and human culture, are
ongoing. We also provide a course in wood identification.
Aged wood samples from historical buildings make a major contribution
to research on wood culture and sciences.

'The database for the humanosphere consists of two types of data
accumulated from research at our institute. One is the collec-
tion 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 terrestrial human habitat,
the forest-sphere, the atmosphere, and outer space. These elec-
tronic data are open to the public via the Internet. To integrate
information on wood samples and digital data for the public we
have established the “Virtual Field for the Humanosphere” in
the xylarium, which includes PC terminals for database inquiry,
an exhibition booth for wood culture, and presentation space for

visualizing research results.

MEREZEDRE T3 [HD| DT —2X—XTH 3AMZ
AELRFIAICH L. RS2, HRERE. AeARED
Dbl ZRXRNZEMERN LA L EDMFTRZHEEL T
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TWET,
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[BHER| TF . MLEFIEE RIEEERFROGHEET.
BEXALRT DEENDIER L E TEL 2B BAGMESR
FROCIE L TV E T, FERERE L TARDEERIEFIC
F5953 xS EMRT—~ICHINTVET,
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BFF—aN—2
On-line Database
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FHEEBIRIET—4 Database of the Space Electromagnetic Environment
AIHEIE#H L AT IXVEERERE DD > (FEHRE CEMlL AFHEBERIIREICE T35 7 —4~X—XT7,
The database of the space electromagnetic environment contains plasma wave data observed by plasma wave receivers located onboard satellites.

L—4—XK5R#ElF—4 Atmospheric Radar Observation Data

MUL—4—%E L&, RBAFEEMUBRAFROSEATERZEEBICS 5. WRL» SBESEATICH T TOBAT—22ARL TWET,
This database provides observational data from the earth’s surface to the upper atmosphere , obtained by MU radar and related atmospheric
measurement instruments at Shigaraki, Koga, Japan.

FEARTEDAT—4& Equatorial Atmosphere Observation Data

JO—NILERIRATOER - EHORENRE L BHFEARDEL TH, ELICERGCEENRESICEC A > KR Y7 EEZOXRICONT
DTF—2ERHLET,

The Equatorial Atmosphere Radar (EAR) provides atmospheric data from the equatorial atmosphere in Indonesia, where cumulus convection
is especially active, affecting global atmospheric circulation.

JO—=/NIVKKREBIT—4% Global Atmospheric Observation Data
LRART 2B LUSEITO-—NIVFEEBAT 424 &2 B2 CAIMENDS VT + -7y FTHELTWE T,
We provide global meteorological data in a NetCDF format that is self descriptive and network transparent.

AMEHMET—K2N—R Wood Diversity Database

AMERET — ZNXN—XTld. AMBARKFZETLINT — FOBEREARE. BAEAMT —2X—XTld, BERELRESOARMERDOER &
BEIFHEREARL TWETS,

The standard wood collection (KYOw) offers a full list of samples and corresponding microscopy preparations maintained at the Xylarium.
Anatomical descriptions and micrographs of Japanese hardwoods are also retrievable.

B HEMEIEFT —2 N—R EST Database for Useful Plants

BHREMOESTERIIEZEEL TWET, BEMOEEFESIEHERMEEHE T2 ESTRIIDIRR, ESTED 5 FRS W & EFHEND T -7 —
FiZRHAIEET T,

The expressed sequence tags (ESTs) of useful plants are deposited in this database. Homology searches against these ESTs can be per-
formed using the BLAST program. Keyword gene annotation searches are also possible.

HFEERGETFEIRT—4 Basidiomycetes Genetic Resource Data Base

ERIMFRELIFID 5 INE S W T E AFDHERRE (AMBESMHEFREDORZIETFRMER) DEFBRERRTE T, £AHAROER
FIEMDIRBHFIRET T,

This database provides searchable bibliographic data for dried fruiting bodies of wood-rotting Basidiomycetes, collected since the 1920’s,
and genetic data from stock cultures at RISH.

FIRSAOIRED SietE hiz
EFEICEDET—EN—2
MEREMA —OSEAT—4& FIEE
ERERETOSY b THITRRE
EHHRRT —EN—R

Humanosphere-related Database Provided
by Researchers Inside and Outside of RISH

Auroral images acquired from the South
Pole Station in Antarctica / Cloud-top
heights product estimated by geostation-
ary satellite / Meteorological data from an
industrial plantation of Acacia mangium
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él}:ﬁ @%Iﬁfﬁiﬁ]m %;‘F“ Division of Diagnostics and Control of the Humanosphere

I IN AT ATREIEEREF  Laboratory of Biomass Morphogenesis and Information
*

BOLREAERE R TEASHE & 3T L C. E DA An B 4 Bl We investigate the biological mechanisms for how nature constructs
BTt A2DOXLTVES, AMCH TR TV XFXF an'd controls the 'structural complexitie.s of wo?dy biorr'lass. Interdisc'i—

. = o o O . plinary research is conducted by scrutinizing information encoded in
BIFRO I RIARD I b B 2B e 2 HEE L 97 wood and compiling traditional species-specific wood uses.

SHEt sz miEt (2%

Tomoya Imai
Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

PULET] 30wkt
Junji Sugiyama
Professor / Dr. Agric. Sci. (The Univ. of Tokyo)

AR ORI & TR INA F = AR D BIES > 87 B OHEAL:

TEREDE Rt & ARBHEHES: AAber/ TSR ORI L

AMBEAF 2 L — v 3 > L A AR - bRl r OB 5

Structure and properties of biomaterials Biochemistry of membrane proteins for biomass formation/degradation
Quantitative morphology and wood informatics Inter-disciplinary research of biochemistry and electron microscopy
Xylarium curation and comparative wood anatomy Wood anatomy in from a life sciences viewpoint

BIgrE— i sl

Keiichi Baba
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

PR & AER- LoD A B TEA MY 7 A& BB

HEEFIRF o wAfEL ()

Suyako Tazuru

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

BIRDEIIIE LA EFEB _ 1 REALH O T — 5 N — 2 fi4e

HHFIRES BV 5 K AR O HETiE el PR, ARl - AR

Physiological mechanisms of wood formation and xylem differentiation Chemometric approaches for wood identification
Gravitropism and expression of xylem properties in woody plants Wood heritage database construction

Functions of polysaccharides in plant cell walls Dendroclimatology and dendrochronology

I IN F T AEESEF Laboratory of Biomass Conversion

V)7 ) e — ZRINA F < ADZHZEH9 B I I ONe FIRE We contribute to establishment of sustainable humanosphere through
g A v AL O ORSEE T, R RE fundamentaﬁl and applic'd studi.es on conversic')n of I.ignocellul'osic bio-
= - B S B AR OB % & 35 mass, functional analysis of biomass-degrading microorganisms and
53 OSESHBEIRAT, BREEG R T R R OWE BLT enzymes, advanced structural analysis of plant cell wall components
FEe A E ORI EBR L 9 and bioremediation.

JEDPRTE] Bus mAmiE

Takashi Watanabe
Professor / Dr. Agric. Sci. (Kyoto Univ.)

JEBE AN B Akt (2)
Takahito Watanabe
Assistant Professor / Dr. Agric. Sci. (Kyushu Univ.)

FERIUNY 1 EIEHY % A3 B LS RBERE O R B
FEREVEMIEL - /N A A IREANDINA I~ A%
INA T AZERD 7230 O AR

HEEHEO7Ta T+ I 7 2
BEHGYE RN O X 7 A
B LD 7= DN 77 ) a Y —

Biodegradation mechanisms of selective white rot fungi Proteomics of white rot fungi
Conversion of biomass into functional materials and biofuels Genomics of xenobiotic-degrading bacteria
Studies on biocatalysts for biomass conversion Biotechnology for bioremediation

TS B soatst (2%

Hiroshi Nishimura
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

V77— ZNA < A DR EREERAT
A EFTPEE TS X B AM R RS o it
INA = A HRRIN O & YR

High-resolution structural analysis of lignocellulosic biomass

Biodegradation mechanisms of wood-decaying basidiomycetes
Structure and bioactivity analyses of natural products
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I HMBEEEILE 9 EF  Laboratory of Metabolic Science of Forest Plants and Microorganisms

OB RE T BRI AL AW 77 28 Using ideas and approaches based on chemistry, biochemistry, mo-

ST SN 2 & & T BEIRO B &AL ST l?cular blology, an'd genomic sciences, we study 'the structure,'forma—
e tion, and engineering of plant secondary metabolites that constitute an
L IEBI7E 2T > TV E T, important part of forest biomass.

MBE(REA 2z wrmlE

Toshiaki Umezawa
Professor / Dr. Agric. Sci. (Kyoto Univ.)

TRIMBEL mzus mAML (23

Yuki Tobimatsu
Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

V) 7 VEEOEE ORI L 5T E TP RE DR & TR

) 7 = VTR D 55 TR AT N 7= Dfb kAL
T A S 523N A < AR O FTE INA F = 2O 5T ERE

Mechanisms for phenylpropanoid biosynthesis Structure and formation of plant cell walls
Molecular mechanisms for lignin biosynthesis Lignin chemistry and biochemistry
Molecular breeding of biomass plants for a sustainable society Molecular breeding of biomass crops

SAARSEER B mAfEL: (8%

Shiro Suzuki
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

RETGIR D 5 T FHE BRI
S TERNC X 2 RE ORI
W7 = =V 7128 ) 4 SEAEO5 T

Regulatory mechanisms of gene expression in wood formation

Control of wood formation by molecular breeding
Molecular mechanisms of plant phenylpropanoid biosynthesis

I HMESB{ETFEE4EF Laboratory of Plant Gene Expression

W % vl & 3 5 BARBE A O F BT & ZF 0RO 5 The molecular functions of valuable genes from plants and other rel-

FHEMEER - AL S W ORETIRIE & 7 o eva}nt organisrrlls. are genetically an'd biochemically studied. We 'also aim
N EDSLCnET to integrate utilization of the studied useful genes for human life.
N o

KIF—5R #us sA%kiE

Kazufumi Yazaki
Professor / Dr. Pharm. Sci. (Kyoto Univ.)

FIUBESE s wAEt (%)
Akifumi Sugiyama

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

T — R DR & ACH TEAE
HEPPREREVEIC 371 L D i b O ]
ABCH&EFE 2 &% L 72hil) O HE difE et

HHRESE & O AR 2 R Onf7E
ik (AT DO FEBLARE] & FRAERHAT
)R ez I 72 AR L2 & A I L A v

Study and engineering of plant secondary metabolism Metabolites involved in rhizosphere interactions
Transport mechanisms of functional small molecules in plants Expression and functional analysis of membrane transporters
Physiological functions of ABC transporters in plants Metabolic engineering in plants and microalgae

Rl T o

Technical Staff Hajime Sorimachi Technical Staff

ML HMET— 5 DR - Hike

M EEIAZE ORERE - A5

A EL A AT FE SR & IR Bl

Wood diversity database management
Xylarium technical management
Cooperative research support and publicity

RISH, Kyoto University
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{:ETA? @%rﬁfﬁmm %;’é Division of Diagnostics and Control of the Humanosphere

I ATEFSAIZZE9EF  Laboratory of Atmospheric Sensing and Diagnosis

B/ -t - FIEFH L CRRBEZREE»OL AN - BN
WCEHITL . AfrBl ooz 5 RT3l LT ET,
FDDD) T— vy FRERZE LS L TV E T,

SEMAEE s wATE

Toshitaka Tsuda
Professor / Dr. Eng. (Kyoto Univ.)

REPEFHIEA DR 5

HfER SRR

KSR AN, 2 P 72 M ERBR IR

Observation techniques of the Earth’s atmosphere
Middle atmosphere sciences

Monitoring the atmosphere environment with GNSS

KWRIES s Fioaist (G23)

Masanori Yabuki
Assistant Professor / Dr. Sci. (Chiba Univ.)

7 1OV B9 A BT
KEBD7=0D T 4 5 —HefiDRZE
KRG E DS 53A7 B

Observational study of acrosol optical properties

d

Development of lidar techniques for atmospheric measurements
Height-resolved observations of atmospheric constituents

WEe study and diagnose Earth’s atmosphere through accurate, long-term
and comprehensive sensing using radio, light, and sound waves. We also
develop various radio-optical atmospheric probing techniques, such as
radar, lidar, and GNSS meteorology.

HAREFE— ¥ mAlEL (5%

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

i G DIRIE TR < BT 2 il 2 R DB
WFEEEL T b FHINY 79 —F 45—
DFERFEZ DTV D

Development of innovative remote-sensing methods
Implementation of high-performance Coherent Doppler Lidar

Observational and situational elucidation of severe weather

I AT BEIRIBESERSEF Laboratory of Atmospheric Environmental Information Analysis

70—y AR B RO RS BB - NIRRT &5
FrHN L RABER MR AN 55 2 & T BB
WREOBZW 21T > THE T,

ISR sz wAmEE

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

HEBINC £ 5 70—V e KETEROMENT

i P — RS e PR 2 st R D A ]

R RPN TN P
Analyses of global atmospheric information observed by satellites

Troposphere-stratosphere exchange processes
Observations of minor atmospheric constituents in the tropics

42 RISH, Kyoto University

Atmospheric conditions are monitored and diagnosed on the basis of
synthetic analyses of global environmental information obtained from
satellite observations, complementary ground-based observations, and
laboratory experiments.

BEITAL sz sxtEt (33
Kenshi Takahashi

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

PR A A U 7R — AW REAH LA
L= =% 72 KBS Ol
7 RFEBRZ & B REAL 2SO

Atmosphere-biosphere interactions through trace gas exchange

Creation of laser-based methods for atmospheric observation
Laboratory study on chemical reactions of gases and aerosol



I L—4—KRERZ49EF Laboratory of Radar Atmospheric Science

VHF#H MU L —%—, FRERAL—F—%L) 2563k
WORIRR L — & —Hi OFIFIC & 2 Mot~ E
km O KEE D - BRI L S ETRHE BRI
BEELTWET,

U7 B sz sATt

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

HHEE A L 25 7 4 O
FUFHEC & 2 KA E ORFSE
REBH L — & =3 27 2 D8
Tonospheric irregularity
Atmospheric turbulence layers with radar interferometry techniques
Atmospheric radar systems

Experimental research on the dynamics and electrodynamics, especially vertical
coupling processes, of the Earth’s atmosphere, through the development of ad-
vanced atmospheric radars from VHF to millimeter-wave band, such as the MU
radar in Shigaraki and the Equatorial Atmosphere Radar (EAR) in Indonesia.

B Exs wALH
Hiroyuki Hashiguchi

Associate Professor / Dr. Eng. (Kyoto Univ.)

Jevm R BHIEA DF 5 >
RERERL — 7 =12 & B RERAD BT h
TREREIIECE T % BHlATSE 4(
Development of advanced atmospheric measurement techniques
Observational study of the equatorial atmosphere using the EAR
Observational study of lower atmosphere dynamics

ﬁzﬁ @ﬁﬁ mﬁiﬁﬁbm ij ;‘?} Division of Strategic Research of Humanosphere

SRERER - REDH

Lahoratory of Ecosystem Management and Conservation Ecology

Chin-Chen Yang
B EvABAREL

SRR & 7 o T A RIGRIYIRALE, RO AAFRE D
FRtlE 2 B 34T T COABOIIEN A S £ 12,
RERH) 75 B ORGSR 21370 ) $ 976

Invasive species are known as one of the greatest threats to the humanosphere.
To maintain humanosphere sustainability, our primary research focus involves
understanding the ecology of invasive species, addressing ecological impacts and
transforming fundamental findings into efficient management strategies.

FTERRDET

Laboratory of Advanced Research

Chin-Chen Yang
Junior Associate Professor/
Ph.D. (National Taiwan University)

7 KR GO RRE LT O LR & RIS
BT V) OB T A & V) A 2 Gl
EBE T 1) JHDO RN BHART DB 5
Ecology and adaption of invasive ants and other organisms
Invasion genetics and risk assessment for invasive ants
Plans and technology for invasive ant management

Laboratory of Interdisciplinary Research

I HREMADE

HAROEFIZT VX T TATHE L h 5, H T 7E s
(3 v ¥ a V) IZBE 26 ERNFEZ & D AL - TRIESE 5
72 DEINE BIFE DT,

A national visiting professorship for advanced research that is closely
related to the mission of RISH.

HAF P TE DM 4 DFIROBERZ IR B HBET L A
Pl NFDAIE DY & U CTHESLS 5 720 DR E ) W78 2 3k
H§ B HHE N BFFED /78 T3

An international visiting professorship for interdisciplinary research
among the fields constituting the humanosphere.

EEMAFE 5 2

Laboratory of Integrated Research

AAFE 2 RS 2 BB OO %) 2, & IZERIIC
W79 2 SHE A BFZED 50 8T

An international visiting professorship for integrating various aspects
of humanosphere research.
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Hﬁﬁ Igl Eﬁ %\é ﬁu ,Jim %E ;‘?} Division of Creative Research and Devlopment of the Humanosphere

I E%eeF19EF Laboratory of Active Bio-based Materials

KRGz T U &3 5 AW Bl oM & WP gRRE & o
BIRICOWTIIT S 5 L & B2, ZFOMBITFEIWTIHEER
WSRO 2 RO T, - BLEREM ORI 2 H LT

ESnS

KL His mARE

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

LT —2F ) T 74 N—D#E L FIH
A DByl

Production and utilization of cellulose nanofibers
Enhancement of wood properties

We aim for the innovation of a variety of advanced processing technolo-
gies and functional materials related to sustainable bioresources, such as
wood, based on the fundamental study of their physical properties and
control mechanisms.

PAIERER BB s aAfEt (%)

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

BT — 2 - FF 2 OREHENT & MR
TR - BEFE S OARNGH

APV & RS 5 B3 215
Characterization and advanced application of cellulose & chitin
Effective utilization of plant residues and waste

Wood physics and cell wall structure

I BB EBEEE EF Laboratory of Structural Function

AEAREEM L O SREEVERE D RVl & W) 7B 5 7715 O Bl o
AEEEY) O HEE R SREUZ X B L AFERIZZER SN D HE

TEVERE ORI & AT B TR T,

A+HHE 18 sus mxEt (T2

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

ke - KIS
B OREA: £ PEAE

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

dLSFEEA Bhg mAtEt ()

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

ARAEAEHREATES O I VERERT
AREZEHROm I ZEBHEAE O
TER ST IR OREE R ARIRITE DB 5

Evaluation of traditional wooden structures

Investigation of the load-carrying mechanisms of wooden connections
R&D for the utilization of softwood timbers as structural elements

44 RISH, Kyoto University

We estimate the strength properties of wood-based structural materials and pur-
sue advances in engineered timber joints. We also evaluate and analyze the struc-
tural performance of wooden sub-assemblies and wooden structures in order to
improve their safety performance in the event of earthquakes or/and strong winds.

75 FRER B EMAREE (T3)

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

REREHAEEORSE & £ OVERERTH

KEHE P OV RT il ‘ ‘
WAL ST T R ORRAF PR AP iy

Development and evaluation of timber frame structures
Seismic performance evaluation of timber structures
Survival strength performance of existing timber structures



I R FIBIR 9 EF Laboratory of Sustainable Materials

KBRS R b DRI & TR 2 BT L. Rt
REFED SN - FIH, & HI2I3BEE, PRIV, —
O FERIIEER Y AT L OREZ DS LTV TS,

RUIRA= 2z BAtEL (T%)

Kozo Kanayama
Professor / Dr. Eng. (Osaka Univ.)

AR OLETEM TN X 2 BHEBROBIE
Kb O HER LD 720 D &R
AW OIFHIRE O 58
Deformation processing of wood into complicated shapes
Impregnation techniques for highly functional wood quality
Nonequilibrium states of wood-based materials

To establish sustainable forest and forest product cycles, new wood-
based materials in harmony with the global and regional environment
are studied by developing production, utilization and recycling/dis-
posal systems for wood biomass.

BRI s et (23

Kenji Umemura
Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

RIRFAAM AR DB 5E

HRAEM B ORFE

A A A DOFAL LA 158
Development of natural adhesives for wood
Development of new wood-based materials
Degradation and durability of wood adhesives

I BEBEIRIBEEAEF Laboratory of Innovative Humano-habitability

ANEBREERE L AREERD X O ERAERERICS T
HARBEIARICBES 2 BEIFTE 2 b £ 12, AEAFREIC B 5
FKIBVEPIEER S AT L DR DS LTV E T,

=i B s skt w)

Tsuyoshi Yoshimura
Professor / Dr. Agric. Sci. (Kyoto Univ.)

ARM A R USHO AT - A7

HAFEIC BT 2 A B DL FRIE
AMBACA % 7B A OV F — DR
Feeding physiology and ecology of wood-attacking insects
Diversity of wood-deteriorating organisms in the humanospere
New energy options using wood-deteriorating organisms

W %2 B Aktst (2%

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

SRR

ATENC & % EL I O AARB g

LA PEBREEG 4B 1 B X OV B BR
Insect pathology

Insect behavior and communication in disease resistance

Environmental sanitation and microbial control

Fundamental and innovative investigations of natural and living-sphere environ-
ments are conducted with an emphasis on the symbiotic relationships with forest
and wood resources. The conversion of wood biomass to fuel, chemicals or advanced
carbon materials using thermochemical technologies is consequently studied.

BT e mAELE (23

Toshimitsu Hata
Junior Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

FEREMEA D BRFE

B % F 7 AL E ORI
TSRS X B FEME DT
Development of functional carbonized wood
Development of useful chemicals with thermal conversion
Analysis of carbon materials with electron microscopy

RISH, Kyoto University
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Hiﬁ %[ Eﬁ %ﬁ ﬁl] ’ﬁm %E ;A‘?Q Division of Creative Research and Devlopment of the Humanosphere

I S EFRFETERRES Laboratory of Computer Simulation for Humanospheric Sciences

A== ¥ a—% 25k LT, FHEMOBEMERIEOM We evaluate electromagnetic environments in natural space plasmas, as well as
B & i AN TREEW L COBIET £ A A ¥ F 27 E T those around the spacecraft itself by taking full advantage of supercomputer re-

N o . ° sources. We also perform computer simulations of the cycle of materials in the
513 NHOEFICHDLWHEIERZ VI 2L —Ya v L

humanosphere, in order to predict possible future variations.
T EFEOLZH Z L 3,

KIES Bus mATHE

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

G 7 T A~ I BAL TAH A O sER
AP OYEEBR OGRS I 2L —Ya v
FHAHRBRE DR FE IR

Computer experiments on nonlinear wave-particle interactions in space plasmas

Computer experiments on the spacecraft environment
Computer simulations of material cycling in the humanosphere

EEERE 3 BFAEE G23)

Yusuke Ebihara
Associate Professor / Dr. Sci (Grad. Univ. Adv. Studies)

A PRBREG & BT DY I 2L —a v
WEREFTA =Dy 32— a >
KEE-WEREEDY I 2L—a >

Ring current and radiation belt simulations

Magnetic storm and substorm simulations
Solar wind-ground coupling simulations

I FHEEERICBSE Laboratory of Applied Radio Engineering for Humanosphere

IANF—  BEMTEO—D DM TH 5 K5 EHT (SPS) D728
DA 7 aPETA YL ABNEROWER, SEEERTLTL
AXEEOWIGE, <A 7 a2 LB S A58 - B

L:Hy V) 'ffﬂ/vf‘/ F j_o

EEER s wAE: (I3

Naoki Shinohara
Professor / Dr. Eng. (Kyoto Univ.)

FHIABIEENT

RE A= VR G S WSS

~ A 7 aIEH L

Solar-Powered Station/Satellite (SPS)
Wireless power transfer via radio waves
Microwave-applied technology

HIBE
Specially Appointed Professor

EHIET HERE AETAEL (ER)

Junji Miyakoshi
Professor / Dr. Med. (Osaka City Univ.)

(o) Ly R

TR

Bioelectromagnetics

Wireless power transfer

Radiation biology

46 RISH, Kyoto University

We pursue research to wireless power transfer via microwave not only
toward Solar Power Satellites/Station (SPS) but also various applica-
tions through microwave applied engeering for the humanosphere.

=AKRE s wAEE (T%)

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

LS WAL TS

<A 7 aBE AR 7 a A
FHORBFEEIT

Wireless power transmission
Microwave chemical processing
Solar-power station/satellite (SPS)

BIBFE #Ems sitaTHE

Yohei Ishikawa
Professor / Dr. Eng. (Tohoku Univ.)

~ A 7 O ESRE TRk
HEAIRE - 71V 8
<A a7 v TF
Wireless power transmission
Dielectric resonators and filters

Microwave antenna



I FHEMIT AT LIESEF Laboratory of Space Systems and Astronautics

FHHA ¥ 7 7O - RE 3D 572010, FH LY - R LY %

2, BRHRSRE L M - Y 3al—Ya VT2 L B L TEE

OMREMET S L L BT, ANR— AT 7)) R HEREEL /N S0

FHHPROEEAND T IS B8 21T o TV E 95

Wl B sz mAtELE (T%)

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

FEHYAT A - Ivva vl
FHBURIRA - IO

ANR=AT T+ NREAFOFH RIS
Space systems and astronautics

Space environments and applications for space missions
Space debris and hazardous asteroids

EHEZER; o5 =oAL (555

Yoshikatsu Ueda
Assistant Professor / Dr. Infor. (Kyoto Univ.)

HHARRE IS PR 2 (B - f238)
TRl R O BER Lo A O BRI '
T b AREEE O AL E O -l

Research for Fukushima reconstruction

Electrical and electrochemical properties of fine bubbles
Basic properties oft proton—conducting material

cREE AR AEss moARE :
Fumiaki Nakatsubo f — 3
Professor / Dr. Agric. Sci. (Kyoto Univ.) Q L
BRAACETAE & 754 4~ RGP '
INA T ADRKIZEVEAL 1S & AR
) 7= Y SHEEAR(LCO) O R
Synthetic organic chemistry and woody biomass constituents

Chemical structure-property relationships of woody biomass

Lignin-carbohydrate complex (LCC) bonding sites

BBt #Eus sxtEt (T2

Arimitsu Usuki
Professor / Dr.Eng. (Nagoya Univ.)

R)=—/tnra—2x} /774 /,3—(CNF)
avRY Y FORIE L/
WA T 2 R EBY DI 5
Preparation of Polymer/cellulose nanofiber (CNF) composites
Application of plant nanomaterials for automobiles

In order to maintain and expand space infrastructure vital for the hu-
manosphere, we investigate the space environment via satellite observa-
tion, theory, and computer simulations that are based on space engi-
neering and radio engineering. We also investigate approaches to tackle
space-derived crises, such as space debris issues and hazardous asteroids.

INEER s mAEE (T3

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

WEBLOT T v M X 2T H BRI
NEREBRSER SR O 5
FHIRIC BT 2 ERGE G

Exploration of space electromagnetic environments

Miniaturization of onboard instruments for space missions
Electromagnetic compatibility in spacecraft

AH BB mEess wAEt (%)

Satoshi Kimura
Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

/S A A~ 2 DRERENHL

)b 1 — AMRERER RO B 5E

WES RO A2

Enzymatic saccharification of plant biomass
Development of cellulose-based functional materials
Biology of structural polysaccharides

INL B BESE mATEE (AR B

Shin Koyama Junior Associate Professor/
Dr. Human and Env. Studies (Kyoto Univ.)

TERGIAE RN, U

ERBBEO LMoV T, Mgz T LNV
CHMBLAMEHIIZE 217 7% 9
Bioelectromagnetics and radiation biology
Health effects of electromagnetic fields at the cellular and genetic levels

LA IEER 45Eh% mAtst (23

Masaomi Yamamura
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

BRI 5 /WY 7= v D4R

IV — R BT B ARE OVEREAT

I W) T 2 B D SR LA
Physiological function of lignin in animal food
Characterization of lignocellulose in energy biomass crops
Stereochemical mechanisms of norlignan biosynthesis

RISH, Kyoto University
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Historical Background

REFIFARPR HEEREEMRE 54—
WRI RASC

FF19F  ERHIVAT Sh. REFEEARICAMRERDIHE AM36F REAFIFIHMEEREBMZDMIRE L TRE
(1944) The Wood Research Institute (WRI) was (1961) The lonosphere Research Laboratory (IRL) was

established. established.
BH245F REAFMEELD BHG56F REAFB=EERFE L 2—(CeH
(1949) WRI was recognized as an institute affiliated to (1981) The Radio Atmospheric Science Center (RASC) was

Kyoto University. established from reorganizing and renaming IRL.
1979F  AMBHERREERIEES & B BH59F  HEFIMRA, (EZMUELAIRREIFR
(BB#N54 %) Wood Preserving Facilities was constructed. (1984) A cooperative study program was initiated.

The MU radar was established.

AFIG5F MERAETENE

(1980) The Xylarium was constructed. FR5E TR ETEHEREREE (KDK) BB
(1993) The KDK computer system was introduced.

Fr3E 3KERPT - 1 BEZPYCSHE - iFE S h, AEFR - — -
(1991) FIRTTRR (R FHBE VA UOBESEEREREE (METLAB)5ERK

The institute was reorganized and expanded (1996) The Microwave Energy Transmission Laboratory

into four divisions. (METLAB) was established.
FErk6F AREAFIEERR (RE R — V)BT FR12F FHRAFHEREPEEREME € 2—(2ELERFR) (S50
(1994) Wood Composite Hall was completed. (2000) RASC was reorganized and renamed as

the Radio Science Center for Space
and Atmosphere (RASC).

v v

TR 165 (2004)  WERKFEFEMZAN £33 (1B - AEREAMER C 1B - BRERRFRTE > 2 — & HRm)

The Research Institute for Sustainable Humansphere (RISH) was established.

F17F(2005) AFHELEXFEFBAZER S U GEEN A
RISH was approved as a cooperative research institute.

FREAFR L — 4 — (EAR). REMHERIR BEBELLEMFEEEDOL). £F-HFMES I 2L —>3>T7 1 =LK (LSF).
7 — g ~N—ZBHREFADOERRFA

Collaborations between the EAR (Equatorial Atmosphere Radar) in Indonesia; the Wood Composite Hall, Living-sphere Simulation
Field (LSF) in Kagoshima; the Deterioration Organisms Laboratory (DOL); and the Database of the Humanosphere were initiated.

TR 188 (2006)  [FRM/AA F < ZFHEAHT S X 7 L (FBAS) | OEFRA
Usage of the Forest-Biomass Evaluation and Analysis System commenced.

TR 195 (2007) ET2TIVIREGFEN-F v LT 1 =V K| Z5HE
The Virtual Field for Humanosphere was established.

TR 20%(2008)  EEFHEEE A EYIICIOATERE & ERR & Rl O ATHERS £ RIS & € /- ISR T AR R BIRRIRESHT O X 7 L (DASH) ] &3
EFIAER & L TR
The Development and Assessment of Sustainable Humanosphere (DASH) system was introduced.

FR22F(2010) [4EFERZOXEFA - AEMTHS] & U TOEERR
RISH became the approved joint usage Research Center for Humanosphere Science.

TR 23F(2011)  EFERROHBELFHRAT & M4

Frontier Research in Sustainable Humanosphere started.

BEYA VORI XIVE —(REEREE (A-METLAB). SoERMBEAZRN > X7 L (ADAM). FHEEHIREHAIKEM
BERHE > X 7 L & FRIFIA (R

The Advanced Microwave Energy Transmission Laboratory (A-METLAB)

and the Analysis and Development System for Advanced Materials (ADAM) were founded.

FR26F(2014) 10BFRERE - FEREENR. EFERFOESEEFRRZEA DB £ iR

The 10th anniversary ceremony was held. “Introduction for Humanosphere Science” was published.

FR27FE(2015) MUL—F—HIEEEVAILR h— U IIEBE
The MU radar was selected as the IEEE milestone.

TR 285 (2016)  #I v o3> OEENERIA

A new mission statement was introduced.
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O BEMAXRBRISH
Research Building No. 1

O SRR
Biomass Refinery Laboratory

O EMEREMB ARSI N)— - F /NI
Bio-nanomaterial Laboratory,
Nano-house

O FAHXIAFFALESHE

Uji Campus Main Building
FIRHX I PAEEMAR

Uji Campus Main Building
O THHEIRGIBRSEERIR

Wood-based Material Laboratory
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— R

O mEREE
Xylarium

O REMHIEERIF
Wood Composite Hall

O FEEES{LEMEEER (DOL)
Deterioration Organisms
Laboratory/Living-Sphere
Simulation Field

@ #H Rl Ae T ERRFR AR
(DASH) > AF L
Development and Assessment
of Sustainable Humanosphere

@ BEYII/OEIRIF—
mEEEEE (A-METLAB)
Advanced Microwave Energy
Transmission Laboratory

@ FEAGFEFRMFE (SPSLAB)
Advanced Microwave Energy
Transmission Laboratory
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