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Our institute, RISH, has continuously researched Hu-
manosphere Science for 18 years since establishment in
2004. We define the “humanosphere” as an essential space
that is indispensable for human activities while trying to pre-
cisely diagnose and assess its current status. The aim of Hu-
manosphere Science is to propose solutions with an inclusive
view of the diverse issues we now face, thereby creating a
human society capable of sustainable development. This has
prompted our vigorous efforts to explore new interdisciplin-
ary fields of research.

At the establishment of RISH, we coined the word “Sus-
tainable Humanosphere” from the need for a new term that
concisely describes the sustainable development of society, in-
cluding environment, energy and resources. The Sustainable
Development Goals were adopted by the United Nations in
2015, so we were 10 years ahead in pursuing similar objectives.

Specifically, we define the following five missions as crucial
themes to address: Mission 1: Environmental Diagnosis and
Regulation of Circulatory Function; Mission 2: Advanced
Development 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: The Quality of
the Future Humanosphere. Based on results from these five
missions, we aim to contribute toward the sustainability of
the humanosphere in which humankind lives.

As an approved Joint Usage/Research Center for the sci-
ence of the humanosphere, RISH is equipped with a num-
ber of superior research facilities, such as atmospheric radars,
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large radio anechoic chambers, a supercomputer for space
and radio sciences, test facilities for the structural perfor-
mance of wood-based components, analytical systems for the
development of plant and biomass materials, a greenhouse
for the study of transgenic plants, and systems for studying
wood-degrading organisms. The Database for the Humano-
sphere, composed of observational data and a collection of
wood specimens, is also available. We open these assets to
both domestic and international researchers to promote col-
laborative research and become a central hub of Humano-
sphere Science.

The range of research at RISH has become so wide that
we have now expanded to all research categories defined by
the KAKENHI grants. Many of our efforts in collaborative
research are also highly regarded. Meanwhile, there remains
an increasing expectation for innovation in Humanosphere
Science. In reaction to this, we reorganized RISH to estab-
lish the Center for Future Pioneering Research on the Hu-
manosphere. The new center establishes several units that
concentrate on research activities and seeks to foster innova-
tive research that involves different disciplines and expertise.
Additionally, the overall management of cooperative projects
has been assigned to the Committee of Collaborative Re-
search Programs for further efficiency.

Under the new operating framework from 2022 onward,
we will continue to actively expand the field of Humano-
sphere Science in cooperation with related communities in-
side and outside Japan. We look forward to your valuable
assistance, support and participation.

Mamoru Yamamoto
Director

(AT At s

i/ EA 7B
Mission 3
Sustainable Space Environments for Humankind

g e v 3
WBAFL: BRBIILES A7 L
R R ission 4

& Development and Utilizatio !

n of Wood-based Sustainable

RISH, Kyoto University

3



4

B
Philosophy

HERDOZER L B | EFERFORIE

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.

- HEEFFFEHLET  Joint Usage / Research Center

RISH was approved as the Joint Usage/Research Center for the
science of the humanosphere (see pp.27-39). RISH consists of
the following two core research areas: the Core Research Divi-
sions, which focus on fundamental humanosphere research; and
the Center for Future Pioneering Research on the Humano-
sphere, which is newly established to promote innovative studies

(see pp.20-22).
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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 five missions:
“Mission 1: Environmental Diagnosis and Regulation of Circula-

)

tory Function”, “Mission 2: Advanced Development of Science and
Technology towards a Solar Energy Society”, “Mission 3: Sustain-
able Space Environments for Humankind”, “Mission 4: Devel-
opment and Utilization of Wood-based Sustainable Materials in
Harmony with the Human Living Environment”, and “Mission 5:

Quality of the Future Humanosphere.”
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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
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Gender Diversity
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Mission 2: Advanced Develop-
ment of Science and

Technology towards a Solar
Energy Society
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Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function
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Mission 4: Development and Utiliza-
tion of Wood-based Sustainable

Materials in Harmony with the
Human Living Environment
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Mission 3: Sustainable
Space Environments for
Humankind

Iv>ars Mission 5: Quality of
EmiEEE the Future Humanosphere
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Mission 5-1: Harmonization of Human Health and the Environment
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Mission 5-2: Establishing a Society with Reduced Dependence on Fossil Resources
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Mission 5-3: Space-Atmosphere-Ground Interaction in Daily Life
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Mission 5-4: Scientific Research on Wood Selection and its Contribution to Society
|
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Informatics
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RISH
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Graduate School of Graduate School of

Engineering Science

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.

The RISH Gender Equality Committee (RISH GEC) was es-
tablished in 2015. The committee promotes supportive activi-
ties in the institute, such as enhancing utilization of the wom-
an’s resting room and releasing a variety of useful information
through Facebook. The aim of the RISH GEC is to create a
more comfortable working environment for both men and wom-
en, allowing people to perform to the best of their abilities.

RISH, Kyoto University
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Number of staff members (as of April, 2022)

g Professors 14 1 , 16
HEHI®  Associate Professors 11 1 0 12
#8AT  Junior Associate Professors 1 1 0 2
Bh# Assistant Professors 6 0 0 6
BT EP98ES  Technical Staff 1 0 0 1
5t Total 33 3 1 37

O KEFEFRAESER SnaE3A%0
Number of graduate students (as of March, 2022)

BLRE ELRE

&t &t
Ph.D. Total B Master Total ee
2222222222 22222202222 et i
®© 0 000000006 000000000 00 PhD.  Master
" % ¥ ¥ P P P Y Y Y BN Y Y Y Y Y Y Y Y Y o EXWAH ; )
® 6 06 06 ©¢ ©¢ © © o o O © 06 06 0 © © © o o M Graduate Scool of Science
"% Y Y Y P VY ¥V VW W "% Y ¥ Y P VY VYV Y W - .
o IFWMHE# 13
e 06 0 O ® © o o ® ® ® ® ® ® ™ Graduate Scool of Engineering
- . aa F Y vY“YYYYYYYS = .
0 REMESR 20 o9
a & A A A A A A A A 4™ Graduate Scool of Agriculture
o EHFMAR 8
o O @ Graduate Scool of Informatics
-m e
£t Total 34 52
ePD 71Ok &E SMaE3A%E) OHAEFRFE sz =HM)
Number of research fellows and research students Annual Budget of RISH (Unit: one million Yen)
(as of March, 2022)
JSPSHEAFRIMES . ki
JSPS Postdoctoral Fellowship 1 Huts Donations
for Overseas Researchers KAKENHI 26 WHE
— (Grants-in-Aid Management
JSPSHRIRAES for Scientific Research) expenses grants
JSPS Postdoctoral Fellowship Researchers
s = 182 313
Iy avERMAR 3
Mission Research Fellows
70/ MPD710— 39
Project PD Fellows 1 7 26
— ESESETAR y
WHER-REMAR 0 Research funds for 20204 AR
Trainees, Contract researchers industry-academia = Labor
" collaboration FY2020 expenses grants
ZDM-MAEELRE 4 P ¢l
Research students and others 820 385
it Total 47

6 RISH, Kyoto University
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Faculty Division of Diagnostics and Control of the Humanosphere
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Laboratory of Material Biology

N AT AT

Laboratory of Biomass Conversion

LTSN (A

Laboratory of Metabolic Science of Forest Plants and Microorganisms

BHEBETHEHS T

Laboratory of Plant Gene Expression
KBS
Laboratory of Atmospheric Sensing and Diagnosis
ARERIEIERA
Laboratory of Atmospheric Environmental Information Analysis
L— S —XTERS S
Laboratory of Radar Atmospheric Science
BIFRE hiGEAFEER KRBT — 2 R
Vice Director Core Research Laboratory of Atmospheric Observation Data Analysis

Divisions BREHMESH (HEAER - ERESR)

Laboratory of Interdisciplinary Research

SFERRAIRMRR —

Division of Creative Research and Development of the Humanosphere
eI 5T
Laboratory of Active Bio-based Materials

TEERMEIRIRR AT

Laboratory of Sustainable Materials
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Laboratory of Timber Science and Engineering
EEERESLE ST

Laboratory of Innovative Humano-habitability
EFRIF A ERERA

Laboratory of Computer Simulation for Humanospheric Sciences

4 FEERICANE

Laboratory of Applied Radio Engineering for Humanosphere
FHEERIRIRRES T
Laboratory of Space Electromagnetic Environment Exploration

MRHERRER S (L B

Laboratory of Fiber Multiplication

RAMEIT GIEAES - BRNER)

Laboratory of Integrated Research

AHX

Structure
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REWIZTR - 1ERPRATTR
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Exi
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EFERRFRRMRE L 2—

Center for Future Pioneering Research on the Humanosphere

© RRRRY - BAA TR - FERREORA
® EEFHEMITHEE

ta—kK

Center Head

AMBECERAEI=Y b

Unit for Interdisciplinary Research on Wood Science
AREHFMEHREERLI=Y b

Unit for Atmosphere-Plant-Soil Interaction Research
SFeimrHAlE L=y b

Unit for Advanced Measurement and Technology Development
M ATRTO8Y MY —EZREREI=Y b

Biomass Product Tree Industry-Academia Collaborative Research Unit

EFERRFRRR 2 —EERS
Board Meeting

Iy ralviERRS

OETFE T v Iy THEIME
e FITUH—F /) — RERZH(ARN)
o F—T IS —

Mission-Promoting Committee

HEFIFA - ARHAFFIERR(9RRR)

HEFIE - EEMENSESS Working Committees of Collaborative Research Programs
Committee of Collaborative Research Programs JOS 1y MUNERMESMEES: 0000 |

Project-based Collaborative Research Committee

EERER
Advisory Board

o AT - HoAk

Y

o EHHEALREE
(751 A7 4 X, AR

o ERSEEREDISE

oRER LETOKE - B

o 7Oy 1Y NUHFREOHE

o HFEFEERDEE

PeaTiB=E Institute Support Office
A EFEEE  Uji Administration Office SFEMZEFTELEETS Department Office (RISH)

RISH, Kyoto University 7
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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.

EFEREMEZTOS I b

International Collaborative Research Projects

WO & OB 25T 2 M8t L. SR 2 ERIL RN Z
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We are dedicated to promoting international collaborative research.
In fiscal year 2019, we conducted 51 international collaborations. A
total of 157 RISH members and graduate students visited overseas
institutes while a total of 155 foreign scientists visited RISH.
Both the SICORP (JASTIP) project, which is linked to our Asia
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.

International Cooperative Studies Using Collaborative Research Facilities

A4 Y AT THHAT b 'ﬂ%ﬂén\ 204E#MWZHEAR
(FREREV — 5 —), WEEHFETERETIC&E L TWwbs MU
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EfMARS - HE7075 4

The Equatorial Atmosphere Radar (EAR), which celebrates its 20th
anniversary in Indonesia, and the Middle and Upper atmosphere
(MU) radar have been accepting international applicants for inter-
university collaborative programs. We promote internationalization
of other large facilities, 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

EBSY Y RIT L A7 = VERHE, BMEGL TWET, F/2,
ra— VTR R EEL =Y P2 EB LT, AEIANKE
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RISH, Kyoto University

RISH organizes several annual international symposiums and
schools. Innovative Humanosphere Science is also promoted by em-
ploying overseas researchers at the Global Sustainable Science Unit.
Furthermore, RISH and Indonesian Institute of Sciences (LIPI) have
co-organized the Humanosphere Science School (HSS) since 2008
and the International Symposium for Sustainable Humanosphere
(ISSH), a joint research forum held with HSS since 2011.
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Memoranda of Understanding (MOUS)
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 (MOUs) and/or Letters of
Intent (LOIs) with foreign institutions worldwide. At the end of 2021
we had 26 MOUs in place, and the number is continually increasing.

1 FE ERHEKRE Nanjing Forestry University
e

3 AVEKRIT 1Y RR I TMZEFET National Institute of Aeronautics and Space of the Republic of Indonesia (LAPAN)
4 T1UFVK 71 57 RVTT AR VTT Technical Research Centre of Finland

5 hE HLRMAE Zhejiang A & F University

6 TXUHERE FIFHRIKE KR - HIPFE College of Atmospheric and Geographic Sciences, University of Oklahoma

7 AVK FHEF BE:ASEEERMRER National Atmospheric Research Laboratory (NARL), Department of Space, Government of India
8 TNHITF TIH)TEER  BRBCEEE Institute of Mathematics and Informatics, Bulgarian Academy of Sciences

9 rhE TR E Southwest Forestry University

10 &5 ERIRIhASE FHEERETERR College of Planning and Design, National Cheng Kung University

N AvkaT  avvarTee anes Coy f Fres: ety of Mg, Tty thortis and el
12 A2VRRY7 1V RRI7RER £9MBERRE 52— Research Center for Biomaterials, Indonesian Institute of Sciences (LIPI)

13 44 FaoOr VKT B Faculty of Science, Chulalongkorn University

14 #®E SIRRER  IUMBERIE RS College of Forest and Environmental Sciences, Kangwon National University
15 A2 RRIT AV RRITPAATLKE AT - SHEFES Faculty of Civil Engineering and Planning, Islamic University of Indonesia

16 fRE RIEMEXRS MERZE - TRk Material Science and Engineering College, Northeast Forestry University

17 AV RZRV7 TUHZAKE B Faculty of Mathematics and Natural Sciences, Andalas University

18 AUK 1 > FHRERIFER Indian Institute of Geomagnetism (IIG)

18 A& EsrhEEAS National Chung Hsing University

20 N9 F7oa JIFKE Khulna University

21 BE BEEREBRMERS EERFHE 4 — National Space Organization, National Applied Research Laboratories of Taiwan
22 B’EB B &R IEMEE National Museum of Taiwan History

23 AVKRST LSTITUAS Hhmp chr:itélltjylltSrfel‘:?\;ﬁ;g;rizzltérﬁ:‘/é\f;‘igematics and Natural Sciences, Faculty of
24 AVKRYT  AVFRITREHRE Development and novation Agéncy, MINetry of Environment and Foresty
25 wL—=o7 A - Universiti Putra Malaysia

26 7IVRA aL—XKE Université de Lorraine

HEABAVDHRSE

Visiting Scientists from Foreign Countri

PR ZEER I IE,. SAEAR MR E SN TWE T, 4HHE
AEBEBOBENCIZIBAICLFIHFE Y. BAETIE3IATDORY
Va VICHAERSHONEANEEEAZ TV E T, HAFO
AELATIZER OB~NCIEEIMEIZH ). HARZEAIREL S O
HHENBE I E B O Z T ANIZZ O54EM TERTLL TS,
A, BENDAMPEELTVET,

€S

RISH established three positions for visiting scientists from foreign coun-
tries. This program started in 1986,and we are now hosting approximately
5 scientists every year. We also encourage young scientists to participate.
About 11 foreign post-doctoral fellows have visited RISH under the
“ISPS Postdoctoral Fellowship for Foreign Researchers”. Additionally,
we accept approximately 25 foreign graduate students every year.

RISH, Kyoto University
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Environmental Diagnosis and Regulation of Circulatory Function
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M

Metabolic engineering

To develop predictions of environmental change, such as global
warning and extreme weather events, Mission 1 diagnoses at-
mospheric conditions by highly sensitive radar and satellite
measurements. This work elucidates material transport and ex-
change mechanisms between the atmosphere and the biosphere,
including the pedosphere. To establish a fossil fuel-independent,
biomass-based sustainable energy production and utilization
system, this mission views the humanosphere from a material
cycling perspective. Research projects include investigating the
biological functions of plants and microbes in biomass produc-

tion and cycling using techniques such as metabolic engineering.

JO—/NVER
Global observations

Atmosphere

I BIEE

Environmental monitoring
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10 RISH, Kyoto University
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Biosphere-Atmosphere Exchange of Trace Molecules
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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.

EH AR HEOBEERIC
B9 £ MFAMR

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

BVOC isoprene
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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.

ADP

XA T
transporter

ABXRRL—F—IC & BRIEEHA

Environmental Observations Using Large Atmospheric Radars

)
WAL
Fik

Y micrometeorological

j i M‘”

WERERICEDS TIEED
WM EDHEEER

Rhizosphere Plant-Microbe Interactions Involved
in the Material Cycle

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

Atmosphere

iR o o
Rhizosphere oﬂ\,u\,"

@ ' _
u e Ple o e
KA DOHERE : ARKIER

Function of Metabolites Rhizobia

RRPEROEIRICSWVWT, LEERRSEELFEIZHVET,
AR T, 7 X BHEY CIRWE & O HERIREMEND
HREE R T 2 RHMPEEFEHEXOSPICTHIET.
TEOFGREEICEM T2 22D ELTVE 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.

MU L —4—®fRERTL -4 -6 E%EH
BWC, L=F =AM X=D 075y
2 —E % &£ DRRDIEEER RN £ [
L. AKRRBEBZICAELET ¥
BEEXEREs CHATEZ LT RIE
BEIDOIRFRACERML 7,

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
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Advanced Development of Science
and Technology towards a Solar Energy Society

Ivyav2TIEIRBIANF -2 CEEMNH Mission 2 aims to develop technology for advanced solar energy
TAHE2DIC A 70l TN, 57 a9y —, conversion by means of microwave technology, biotechnology,
LS ERTEH LT KT AV ¥ — 2 EHICE and chemical reactions. We study the direct conversion of solar
BT R F — R BICERT A A D T, energy into electric and electromagnetic wave energies, as well
SHIT, MEBIC X B IRFE A TH L < A as the indirect conversion of solar energy into highly functional
B LT, EARRER MV - MEEH SR LR materials via wood biomass, a carbon fixation product of
HMFEC DM A E T & ATHPRREM A~ DL photosynthesis. Mission 2 intensively focuses on the conversion
BESALL. ZOEEHRT R kY AT AT of solar energy to highly functional materials, which includes an
LEBL 5 understanding not only of basic humanosphere science but also

of how total systems are implemented in the humanosphere.

FHAGRE

Solar-Powered Satellites

Ly -

HeESE  BRE B8 TR
White rot fungi ~ Enzymes  Yeast YA U OFIRE
. Microwave power
¥ary R M= transmission

Termites Catalyst Bacteria

RENAFTR oy 00 EE

CO, Bt <A 7 KA

4 Wood biomass CO, fixation CO, emission Microwave
IR/ =l : o ‘ ] applications
Bioethanol AL j
Thermochemical V\{00d p
K& - XA reactions biomass ’

Hydrogen / Methane T

L 4

Conversion

‘ Recyclin =
{2g, A yeling L2777  Energy,C
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. Residue
RN '— @
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He
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N AT AGEFIRD/=6HD
08 - (LFETIRMA

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

FHAREERD=HD
79 ¥ L ARRERINTME

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

NS A7 2%, BEEES A FRIEER. N1 TRH L EOER
MBIIEBTE DS L, N AT IADBEEHR, |
T Z DR OYEREREAT S ICH. ~ 1 7RIEICL BT
FYREHY X T LD, N T v AEHREER X A 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
EefR L R

Elucidation of Biomass Formation/Conversion
for Break-through Technologies

EMFEMOBERESFAIC

spired from biological materials in a cycle

£ 5
5 i ’biodegradation

= .
k= creation 0f S biorefinery
‘&(. AL A ¥ %

HERETHYELBRTINA AT IDEER EERNEE
EEREICEBBRLEOELTVWET, ZDHAT. N1F~
ZEROHFMFE LN F ¥ XER 2B ERES
iRt H STHREED TVET,

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.

KEIXNVX—%2LVERELTHRATS DI, FHEMHE
TABARELTE OFEABREROEREDHE L. <
1 I7ORERVWEZTAV L GERMEMREL TWET,
CDEAIE, HEBEFEOEERECEML XY —EFE
BEICHFATEEY, 71 VL GERIM 2. THE L
ANEEEB & D4 ST e U TR EED 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

BReEARBERFEDFHRE L
STEFIEMETRIC XS
Analytical Electron Microscopy for Development of
Biomass-Based Functional Carbon Materials

NAFTRCRBLANDTRES DA THRLUESICL, N
147 AREREMRFMBOMEREDE L TVET, S5IC,
PIMEBFEMEBEECL > TEOWAEFME 7 — KNy
LT, BEEMERFMHOEORELED 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

ANTHE, FHATF—Yary,. ary b kL —4—,
FHERY Iz —varvhEEb b, FHE - K
KREOBFEO -0 OW7E 2 AL - BlE S8, AGER
FRARE L OO A F T, EHIT. K
b7 L7 %R &3 2 BT PR O L) 2 &0
PR RD T, AR—ZAFT 7 RLHWERITE T T 5 /&
B EOTHHERDGERANOMNEEZRETED LIS
LET. 54 - - BEHELZLEOTHE A 70D
HEFE - FBICHEINT 5 2 & T FHERBEOF 2
FIHE W) HEWEBIISZ T3 SHI1TE. AR
BEANDEEDVIERTH H/NEEOHERE OEZEDO ] HE
P2 72 2T HERE 22O FNZ/NERE OWLE OB IE
T2 TEMIICD MY MAF T, I v a 3T,
FHBREOME L P Tl AFREEE LT
DOHMEFE - B, DWW TIIRAE, FRRE. AEE L o
WL EALL 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.

.« F—OZEFHRR
Aurora and space weather

T A OSEBOBRR :
Current systern in-auroral storm |

_“ﬁgﬁﬁmmﬂﬁﬂ
¥ - "Miniturized'onboard instrument
-2 for space missions
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FH7IAVEHE# IaL—aY ABBEBOTIICE b5 > T, HBE L
Space Plasma Simulations WESFEERREEAS CEIEL ST,
F—OS %K S5EIER - WISGHEEPE

P° =z
P w5 BORBIDREC & b1 D HEHEER T O
e THEEHEMS I 21— 2> CHET
/ [ R B2 ET. FHT S AVERBIETEHO
s BRICESLET,

s The geospace environment is subject to

£ . i -
I' (Pa) high variability due to solar activity. We

kK 0.00 . .

S15% 3 ¢ B perform computer simulations of sub-
e - storms that result in auroras, the genera-
° o) tion of electromagnetic waves, and asso-
X .>[ St s i. ciated particle dynamics in radiation belts
¥ to understand variations in electromagnet-

ic environments of space plasmas.

WHESRFERROMR

Study of Geomagnetically-Induced Currents
) Auroral elect‘rget
FHEEERNSERE. B LEOESEREL & IChRREE :
BRERLUEEEE|IZRITIEN BV T, FHEERE
EHEEDEEEYENICELCHY., BHRAODEEEE
HIZEmMLE Y,

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 ,/WM;EJE

space and the ground, we help improve the safety of the pow- Geomagnetically induced current
er grid system.

FHEBIIRIEOFHA

Exploration of Space Electromagnetic Environments

Ho b RFEHEETOANEOEETENCF
Br5 2 3FTHEMREOE{LE. FiE
BWEXOT v MIEH L REHOERR
FWCEWEERL, FHAIF—2ICHEDV
T. XOEEEHESPICLET,
Dynamic changes in space electromag-
netic environments affect human activi-

ties on Earth and in space. We investigate
electromagnetic phenomena in space

y (© JAXA ERG Project
- o

#HE O7YMIESFHERBHERRRE FHIVAVANLERRORE

Exploration of space electromagnetic environments Development of tiny instruments usmgl outtlng—edge llnStrumemS’ onboard
via satellites and sounding rockets dedicated to space missions satellites, and sounding rockets.

FHAHMH O

FHETO BRIEOMLICT 1T T,
Development of New Materials for Space Humanosphere FHE TR e

LVRL ERRZE L & ¢ BARIC I, (6

MAREEOTE (RIS — BCERADSEMER Suasi, f/ eRtEMEEEEZT

Fine bubble applications (Chemistry) SEM images of Zn0O WE 3’0 *ﬁ;]:;};{r_}o)?,“&mﬁ/@ ;&*Uﬁﬁ L f:’%
Distilled W gl ' KICAMRICHEFLTVET,

C . .
' 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 15



Mission 4

Mission
[ Sva )

TEIRMF - RIS

Development and Utilization of Wood-based Sustainable Materials in

tE AT L

v

4 Harmony with the Human Living Environment

RBEIEL AL <7 ) 7IVOREH 2 WV, &85 72
DT, PEERBAEWERO 2T, & ITKREERD
A2 D 9, OO ERHAICH %
T 5T RTCOHAM % kit U CTEWARROREE R RE %
HEL, 252 KRICH & T 2% e aetEs e
@%ﬂ\tgﬁﬂ%%thﬁé-ﬁuﬁﬁﬁﬁm&
FMELET. 512 BHEOMGHETH AR L,
:n&ﬁﬁ?%A%ﬁ@kwﬁﬂ&%@w%ﬁkhw
T, BIR. M. BE. AY o - FIH L Z I
LEd. S8 - ISHOMImEA SHFFEICH D LA, 2
H3AIZ S E O BRER RO ATEE OB 1) 5272 % 1
RTHI LT, BHRBREBEORELREZIINY . A
REOSILLRLMEEFEHTLIEEZHME LT T,
RNEGFZ I, HRE OIAFEZ K - kBT 5
i, HRZBBTL2E, [AE|2H#ETLIv e
YELT, WoZF)DREEDSLET,

7y RTFUT7IL
IRV N
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.

RDALDREFIHT

Learning a lesson
from the past wood cultures

L REREERE
Timber utilization
in the urban area

EE® B
Long life

A
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L BRBESERAERFE ORI
HLUBE

From Production to Recycling of

AERIOBS
Developmentof o

bio-basedwoodadhesives

8 8

Color difference
3

log (aging/treatment duration)(hour)

ew wood materials

BEEZ(LOE

Evaluation of color
changebyaging

KREHFMOERE. L. FIH EE BEFHRAICWN S
—EOERY 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.

L REMH - KESEDFE - FR

Development and Evaluation of
Timber Materials and Structures

T

RERBEMHOIEEMREDOFM P EEHEDRRE. KE
BEMDOMEMREDFHEE 7 DIEEMREEEM L7,

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.

L EWERRT ) MHE OB

Bio-Nanostructures & Nanomaterials

S HOEMECEEEEL CEREL. HEKICEYARSH
LW/ M zEIEL £ 7,

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.

U REBERER AT LOBE
Eco-Friendly Life Systems for a Sustainable
Future

JUL BB & D Wood-deteriorating fung

PRoGa A ACERORAZTE
Fast pyrolysis SiC &
with pulse current heating SiC composites
FJ A T EREIR, i
B, Nanodiamond structus
EYEIBEIRDI=HD.
EROMEMARDH
Study of insect percepti e
for microbiological control ¥ ¢ +F 1
A DLHHAEDFRAAE

AR OBIR

i : Mechanism of wood deterioration]
. and high-performancejw '
NP /
N AMERICEYT BER
. .~ Wood-attacking insects

BREER #HMHIVIEEICSIFIAEREREET
WS, RERBOEGFRBIRY 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 AMOBER IR TED S AHETF
Humanity Sociology
with Scientific Analysis of Wood

AICHAAE N 1ERE S T L ELRFHF
FBCLoTUB &, BREARICE T BAM
MEAOH P 1=EERLET,

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.

w

i .}\".nﬂl il J'\ﬂ-.. il

LR
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Quality of the Future Humanosphere

NFORESE - BFEBHOLMBIERKITE Y, EAFED
FEPEICR & R ZBALD A LTV E T ADREERLD -
REBEEE LR L EMABRRL BRI T,
FIT, INFITTOIVv Y a yOREEEBIZ. AD
R BREEO T, Bifb A& RS O/, BN
WMOIDDTFHA ¥ 7 THESE L T OMER, Kofke
ARM TN X A EB R ST A, EFEOY
M ESRFET, I v ar5id, EEMISER 274
FEF THAEZ DT Tl L C X 2z AR e I L [ e
(AR OB I | O ER L LEDT 5 S
ENTEET, AP OaI =5 1 LiEHEL DD,

ROy v a v ERoEfEEdb i, Axeh T
CHEABBEON E2 D E L 2S8R O W78 % e
ELET,

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.

ADERR - RIRIRAM (EEEEME. XRH)

Harmonization of Human Health and the Environment: Bioactive Compounds and Air Quality Issues

N AT RICHETIEIEEYE. KREBERD -
BELGEDYTHRBEZEHE LT, NOBELZSTICRELE
DFFFNETIMEEHELE T,

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

BLEEFHSOBE (@M. N1F2X,

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

YA UAKICEBIRIVK k. BREMWEEZGAL
EYOBERE, TXILF— {EF@m MENOEHRY X7
LEREL. BEABERHSOBEICEML £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.

18 RISH, Kyoto University
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Towards Sustainable Carbon Flow

INA A< A Biomass

COEE COHFit
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Fixation Emission
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Designed
molecular breeding
of plants

Biological, chemical
and thermal conversion
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H Microwave energy transfer

i

INA AR EEE. MR

Biofuels Chemicals Materials

w—w



Tvai
RIER2HT - TBIRVERERIM
Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

Iyal2
ABIXNF—FE -
=EFA
Mission 2: Advanced
Development of Science and

Ivvars EmiEFE

Mission 5 : Quality of the Future Humanosphere

Ivar5-1
ADRERR - IRIZFA
Mission 5-1:

Harmonization of Human
Health and the Environment

Ivyar5-3
BEEREICHIZFE
A& - i EEOEEME
Mission 5-3:
Space-Atmosphere-
Ground Interaction:
in Daily Life

Technology towards a Solar
Energy Society

Tyarb2
BALRE AR DIEE
Mission 5-2:

Establishing a Society with

Reduced Dependence on
Fossil Resources

B,

Ivy¥arb4
AIODVDORIFIZKD
EIEI=T73
Mission 5-4:
Scientific'Research on Wood
Selection and its Contribution
to Saciety.

BRERICHITZFE - AR - h EEOZEE

Space-Atmosphere-Ground Interaction in Daily Life

FEYZATLR, EFEEXAPERGHRICTITH
BAINL - BUR - BIEMEE L R L THY . ZOHEEIR
FH-ARRBECPHRES T AEEHZICERL TVWET,
ZNR=ZFTUOMU L —HIC L2808 FEAMNY X7
LICEBKRRUCEEY 3. FEHLSOAT L ¥ > THIAM.
FHREOBNRBENOZEL EOMEEHEL 7,

Space systems provide navigation, observation, and commu-
nication functions in our daily life. These functions are heav-
ily dependent on space and atmospheric environment as well
as ground systems. Mission 5-3 includes researches such as
space debris observation by MU radar, atmospheric study
by navigation and observation satellite systems, and effect of
space environment to ground power system.

Re

Preservation

ep

FERIH
Space debris

N

Iv323
FHREFRIE

Mission 3: Sustainable
Space Environments for
Humankind

Iya4
TBIRMFY -
RBEHAS AT L

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

FEREDSOFE
Environmental effects

FEA > 7> Space infrastructure

AL VE— NIV TBE
Positioning, Remote sensing, Communication

$%4fiBA%  Technology and development

RKODVDDFLAICKDHETIR (KAERE AEEREAEER-T—EN—A K IDVOEE)
Scientific Research on Wood Selection and its Contribution to Society:
Wooden Architecture, Living Environments, Wood Resources/Databases, and Transition of Usage

BADKIZE DO B ERADIHFRE G, BALERHEE
DREFRERCMBZEICDEFNET, KIHPVLDIELWL
BERICH EDCRRBAEFIRE LRI U, FtrlpE L8
REHSHBEICFES 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.

RODPVDOXALZEH D FESEDEARIRA
Knowing “wood usage”

History for the future

ARODWEERSED
Evolving “wood usage”

RISH, Kyoto University
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Center for Future Pioneering Research on the Humanosphere

SHAFEAR LY, FHLWSERZ XD HEET 570
AR RS BRI £ 7 — 2 ikiE L E L7z Wil
e LCoHit r s —CREFMH - LFEFFEOBRE
U7 hs 5 FBPER W I E & Bk L 70 B BdE 2179
& & DI OGN 2 BT 52 L 2 HIBLE T,

i E$ 572012, ¥ —TRREFHEOE
BERHULNE LN L g v —7 (fge1=v b) %
VB R HERFORHEBEICBITISI vy v a v ER
P2 Ty AMBBET AN D ) AN LFZEHE. O F )
AE=NVTA T v FROFFEHIRZ L £ 3,

R TIGREIC L AR AT L TR L T3,
try oLy MIEENLE DO L IZET, 3
FiEE HBIHEI O RE L2130 0. wEELSE DA
HRWEEY Bh S Filzhr=y bORAIRREHEL 9,
T2 By —Tid WFZEIC X D 1S5 72 R
DI L TORERBICINT R % D, 51/
R—Y g YORIMEHIEL I, 3E1=y L DiEEhL.
EEFEOLFERICD D2V E§,

The Center for Future Pioneering Research on the Humanosphere
was established in April 2022. Its purpose is to enhance the ability
of RISH to pioneer interdisciplinary and exploratory study areas
by utilizing outcomes from cooperative research projects.

To achieve this, the Center consists of several independent re-
search groups (we call them “research units”) that are led by young
and mid-career researchers. We foster the development of new
small-island-type fields of humanosphere science, in parallel with
the Medium-Term Goals of Kyoto University.

WEe also support studies by students and young researchers. The
research units in the Center are not permanent, and we review
their activities every three years and promote new units through
personnel exchanges with the Core Research Division.
Furthermore, the Center aims to create social innovation via the
practical application of knowledge obtained through fundamen-

tal research. The research unit activities emphasize collaboration

among industry, government, and academia.
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4 1FEBRERIFRIZE >, X — Center for Future Pioneering Research on the Humanosphere

AMEEGERSI=Y b

Unit for Interdisciplinary Research on Wood Science

Bh#¥ MEEFSFF  AssistantProfessor : SuyakoTazuru-Mizuno

IBADBREBATSIELAXMICEHONZ AL, AR
ERDWHICHALZEERRIE, A2DEZPEEETREST
$EEEABTL LI THDICH L THE4 LFRREED 5
T7O-FETO2ETHELNZ T2, 5k, DAL
flah - 7= EFTEM O M E . £EFEBOBEDHEIEE T
BANEREEDOEY MELRET, I, XMEICHEIE
DZEVRT I T Tld, HEICHEBTINNEEFT S E T,
WEEDEE M Z 2L/, fEE. BAME. S04
HEE CHEBCEELIBREBF[IIIEN TEET,

5. BHEEAHNERETCT 7 /O - REL DD 31t
LIZH->T. APREHETEIRVWEEDOFTEBL XL
(MEBEOAREEIRADREN] 2. REWVWOIEEEL THHTE
FREIICERT B2 ET. RRDERICVLESR, BEFFHE D
MEOREEBEELET,

The material of cultural relics handed down over centuries, wood
reflects people’s ideas, thoughts, and even the history and envi-
ronment in which humans and trees have lived together. Study-
ing wood from cultural and scientific perspectives thus provides
data to infer the way ancient people used different types of wood

AREHZMHEREEALI=Y b

Unit for Atmosphere-Plant-Soil Interaction Research

EXIZ BIEIFA L AssociateProfessor : KenshiTakahashi
EXAR Z1IUBESE  Associate Professor : AkifumiSugiyama

WIKRDATE ERMBOBEFRZEHETHEEBIC. £
DIERENBIN B ERAEERRT 52 £13. FitrlEL iR
DEEZBIETOAT, FBICERLBRRTYT, BMHPRE
BicE ) ARPDO_BRILKRZEE L. BEEMHT S L
. WEMHYEREEICL Y KRPOEREEYHFIHTE
BMEBICEHT B L. KTE - FMEOHEFRAOKLR
BITT. ThoDEMPHENMDHEEECEY) . AR ZOR
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Understanding the interactions between the atmosphere and the
forest-sphere and exploring effective ways to utilize their functions
are important steps toward establishing a sustainable humano-
sphere. Plants fix carbon dioxide in the atmosphere and release

#7970
ABA&RD
; ’ BHE
. ERERB
according past humanospheric conditions and applications. Es-
pecially in East Asia, where cultures had much in common, com-
paring and analyzing relics with common features enables us to
understand various aspects of these areas in the past, including
intercultural relations, vegetation, usages of wood, and regional
differences in religious beliefs.
Despite the exponential progress in technology and society to-
day, reexamining wood evokes our ability to grasp the essence
of things that humans have acquired in our long cohabitation
with trees. In this unit, we aim to deepen the new and old knowl-
edge needed for future pioneering through interdisciplinary re-
search on wood and the ideas reflected in it.

oxygen via photosynthesis, and microorganisms convert atmo-
spheric nitrogen into a form that can be utilized by organisms via
nitrogen fixation. These are representative of the interactions be-
tween the atmosphere and forest-sphere. The functions of plants
and microorganisms have supported our lives for a long time.
In this unit, we conduct research on the balance of greenhouse
gases, which have become particularly important in recent years,
the material fluctuations mediated by volatile organic compounds,
and the functions of plants and microorganisms that contribute to
the interactions between the atmosphere and forest-sphere. By
expanding cutting-edge research in each area, such as the atmo-
sphere, plants, and soil, from a perspective of material exchange
and material cycling in the humanosphere, we aim to seamlessly
grasp the interactions between the atmosphere and forest-sphere
to understand their fundamental structure and function from the
perspective of a sustainable society.
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Center for Future Pioneering Research on the Humanosphere
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Unit for Advanced Measurement and
Technology Development

Bh¥ _EM|RS  AssistantProfessor @ YoshikatsuUeda

AI1=Zy FTld. SDOMERBEEFEL. BRSNS TOH
BE. EFEEEHEL DD ZDEREEELET,
1. EEEHEEE L b - 2 EBEFRRICSER L. #HLVLEHE
B EWTZOFE S PICLET
2. EHAIRMOESIL - R 2T5E T, RAMREER
B COEFICERHICLET
3. BB IN-BEDEHAER T —2XN—X{LTB3ET. #
SHEMIC L 2 M ORIEDM. RMOBREHZICER
LTW&EET
B, BEE TORBAKREXRANDIZEMEO M. #&iFt
(CEET AR (T INTIV s JILRNS T A 2 INT
IWE)ICEBLTWET, MlRaEzOAREIICLY), &
BITHBRLTLES (T7a1 2 NTIL) BR TR TE LV
TR EBRDTELEN(TILNT T 7 A INTIV) B EDE
RIRNZMMET—HHVY., ChSEEBERT B0, FEEN
ICHIRETTHTVEET,

We are focusing on fine bubbles like micro bubbles (MB) and ultra-
fine bubbles (UFB). Depending on their sizes, bubbles disappear

NA=2RA7A5897 Y1) —
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Biomass Product Tree Industry-Academia
Collaborative Research Unit

AR JE:2€F) UnitDirector : TakashiWatanabe
STEHRIR TFATE  Program-SpecificAssociate Professor : HiroshiNishimura

YHEXIR EHEF  SpeciallyAppointed Professor : KeikoKuroda
BHE XIS hFFE#E  SpeciallyAppointedAssociate Professor : KaoriNakamura
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Database creation for statistical
7, analysis of measurement data
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Measurement of scientific §gg%;;ggﬁ

phenomena that have been

difficult to quantify directly Simplification of measurement

techniques for on-site applied research

< 1x”= A

in a short time (MB) and cannot be visually confirmed or distin-
guished from impurities (UFB). We are actively pursuing research
to resolve these issues. We will set three main research themes
and aim to address them through international and interdisciplin-
ary collaborations. We also conduct collaborative research for the
Great East Japan Earthquake in Fukushima Prefecture.

1. Measurement of scientific phenomena that have been difficult
to quantify directly

2. Simplification of measurement techniques for on-site applied
research

3. Database creation for statistical analysis of measurement data

Biomass Product Tree Industry-Academia Collaborative Re-
search Unit integrates advanced catalytic chemistry, analytical
chemistry, wood chemistry, and materials science under mild
conditions to convert biomass, such as wood and agricultural
and marine wastes, into high value-added products, such as
highly functional chemicals and materials. Through this activity,
the unit aims to restore forests, rivers, oceans, farming and fish-
ing villages, and cities to contribute to the realization of a low-
carbon society that coexists with nature and creates new indus-
tries. This joint research unit is based on the Industry-Academia
Collaborative Research Laboratory established by RISH, ICR,
and IAE, in collaboration with Daicel Corporation. Our unit also
aims to serve as a hub connecting academic fields, industry, and
the local community by bringing talented individuals from diverse
fields in Japan and abroad.
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Humanosphere Asia Research Node
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Humanosphere Asia Research Node
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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.

In 2016, RISH initiated a new program named “Humanosphere Asia Re-
search Node (ARN)”, thereby strengthening the hub functions of interna-
tional collaborative research and fostering innovation in Humanosphere
Science with the ultimate goal of delivering solutions on a global scale.
ARN’s achievements included the following: 1) an ARN joint labora-
tory at the Indonesian Institute of Sciences (LIPI) was founded jointly
with the Japan-ASEAN Science, Technology and Innovation Platform
(JASTIP) project; 2) the 1st, 2nd, 3rd, and 4th ARN Symposium on Hu-
manosphere Science was held in Penang, Malaysia, Uji, Japan, Taichung,
Taiwan, and Nanjing, China, respectively; 3) a number of RISH Open
Seminars were delivered and broadcast live via web conferencing to se-
lected foreign research organizations; 4) a server mirroring system for the
“Humanosphere Science Database” was installed in Indonesia. ARN held
“the 6th Asia Research Node Symposium on Humanosphere Science”as
an online event in September 2021. This event was jointly held with LA-
PAN/BRIN-Kyoto University International Symposium for Equatorial
Atmosphere as the 20th anniversary of the Equatorial Atmosphere Radar
(EAR). A total of 533 participants, including 499 foreigners, attended the
symposium. With these ARN activities, RISH is in a perfect position to
pursue the integration of different research disciplines and to promote the

internationalization of Humanosphere Science.

BAREGE T ST VY —F /= RO 2RI L(SHTE12H26-27 B FEGEREM)
The 4th Asia Research Node Symposium on Humanosphere Science
(December 26-27, 2019/Nanjing, China)

RISH, Kyoto University
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Flagship Collaborative Research on the Humanosphere
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Divisions. In 2016
panded this effort t

The “Flagship Collaborative Research on the Humanosphere” is
an effort to promote and enhance the visibility of project-based

collaborative research actively conducted in the Core Research

we reexamined the existing projects and ex-

o five projects.
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The aim of this flagship project is to conduct inter-
national collaborative research towards the establish-
ment of systems for the sustainable management and

utilization of tropical plantations of trees and grass
biomass plants.

Biomass crop
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Global warming
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Fixed carbon
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Collaborative study on energy transfer
processes in space humanosphere

WMARRE : AHES
Leader : Yoshiharu Omura

BREOICRETZF —OFBEROII2L—2aYy
Simulation of aurora breakup that occurs spontaneously
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F—OSER
Aurora breakup
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Sun Solar wind Magnetosphere lonosphere Ground Power grid
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Energy flow
L BREHRE AIHE
Radiation belt Satellite
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To contribute safety and security of the hu-
manosphere, we investigate energy transfer
processes from the Sun to aurorae and ra-
diation belts.
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Collaborative research of energy transfer
and material conversion by microwaves

MEARRE : HFEER Leader : Naoki Shinohara
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This collaborative research deals with microwave utilization for wireless
energy transfer (Microwave Power Transfer, Wireless Power Transfer)
and energy transfer sources for the development of materials (biofuels
and functional materials derived from biomass and inorganic resources).
This research also aims at expanding microwave-applied science and
technology through communication between microwave engineers and

chemists, biologists, physicists, medical and material scientists from
RISH and other research organizations around the world.

<A U0
Microwave ~ 3 -
BEGARE L —4—EA “t; Sy
Usually used for wireless communication / radar =
AU ORIE
TRILF—Hi%E IXNVF—THD kulced
Energy Transfer A microwave is energy Material Conversion
My vroomsm % o TR

“\ Microwave Power Transfer Microwave Heating
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Toward a next generation
sustainable humanosphere

with loT, Ubiquitous Power Source

FEHABHBICLD
FHEKREFBRORR

Toward a sustainable humanosphere
in space with Solar Powered Satellites

B, ETRILF
High efficiency, energy conservation

{INflifE % 6 > FefirklalA
Value-added new materials and biofuels
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Organization of Open-seminar
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The “open seminar” is a casual research meeting within RISH during lunchtime on
Wednesdays. At each seminar, we invite a lecturer from RISH or outside with the aim
of sharing research results, inspiring new seeds of research, and enhancing collabora-
tions. We held 13 open seminars in 2021, bringing the total number to 279. In addition,
the online format has made seminar participation possible regardless of location, and
the number of participants this year totaled 705. In association with our “Asia Research
Node” (ARN), we delivered selected seminars across the world through the internet.

o FEIFPIVTYV
Equatorial Fountain
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Cumulonimbus convection is active in the equatorial atmosphere,
which generates atmospheric waves that propagate upward to trans-
port energy and momentum in the upper atmosphere. Materials origi-
nating from low-to-mid-latitude regions also converge in the equatorial
region, are blown upward, and spread across the globe. We call this
process the “Equatorial Fountain”, and studied through observations

with the Equatorial Atmosphere Radar in Indonesia and other instru-
ments. This project also promotes plans for the Equatorial MU Radar.

Equatorial MU Radar
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Exploratory Research by Mission Research Fellows
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Evolution and possible interactions of the
electron zebra stripes in the Earth's inner
magnetosphere

MeghaPandya

FE EZ 3000 km fHETERIE N5 T 1)L
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We investigate energetic electrons with 100’s
of keV energies at ~3000 km altitudes above
Earth's equator, which exhibit a distinct, repet-
itive peak-and-valley structure in fluxes. They
may provide vital clues about the dynamics of
the inner radiation belt.

Evolution and possible interactions of the electron zebra stripes

in the Earth's inner magnetosphere
Repeated peak-and-valley structures are observed in the electron fluxes
atlower L-values in the energy bands of 100-1000 keV.
‘These features are interesting from the scientific point of view as they provide information
about the dynamics of the inner radiation belts.
Since its discovery in 1965, various mechnsims have been proposed to explain its generation
and evolution but they remain still unresolved.

- Elctron peak and valley distibutons
have been obsenved glbally during
‘geomagnetic auistand disturbed
intevals sing mutipe satelies located
athigher and lower attudes.

- These peak and vally structures have
been recently named zebra stripes.

n ourstudies, we address the

sistency with our abservatios.
Since zebra s lcated i the heart of

RISH promotes the interdisciplinary and exploratory research

projects of Mission Research Fellows and young researchers. They

work on exploratory and fusion research projects relating to the

five missions for establishing humanosphere science.
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Design of a novel vacuum tube for the
space solar power station
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A novel vacuum tube phased array is under
development for microwave power transmis-
sion, with application for use in space solar
power stations. The novel vacuum tube is de-
signed with the long life needed to construct

EVN\VE PN

the phased array system.
RHE®

Much smaller and \ongerFl—E

— FROREZ Future Works

— AMEAZ This Study

HEEZE
Novel Vacuum Tube
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Microwave Oven

FEHABAFER
HWELE Space Solar
TI_ZRFL Power Station &
Novel Vacuum 1 J—F—
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Array icrowaveTransmitter Solar Panel
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Novel Vacuum Tube ShinoharaLab.
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Development of universal antennas

KEH#  Hideki Ujihara
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Wideband antennas that can cover communi-

cation, remote sensing, radio astronomy and

other applications have been in development.

They enable upgrading conventional large
radio telescopes, fine observations of vapor
distribution in the atmosphere, and the flex-

ible design of future satellite missions, among

other improvements.

Development of Universal Antennas

* Wideband : frax/fnin= 5 to 10

« Simple structure and Low cross polarization

« Easy arrangement of beam width : 20-100[deg]

—VLBI, radio astronomy observation, water vapor
measurement, and more, simultaneously*

— Saving antenna space in small satellite.

* Wideband feed(16-64GHz) for receiving all bands
of emissions from water vapor, cloud and oxygen

* Dish(0.9m-2m) for fine spatial resolution

—accurate measurement of water vapor distributi

Upgradable VLBI
antenna : 3.2-166Hz

| =
>4-166Hz+16-64GHz  future plan

Resolution of 0.9m
portable dish @ 22GHz

*Supported by JSPS KAKENHI Grant Number 18H03828 and 21H04524
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Introduction of new lignin, flavonoid and stilbenoid features into grass
biomass towards sustainable production of bioenergy and phytochemicals
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Designing the bioconversion system customized for plant cell culture
materials in production of the anticancer drug paclitaxel in yeast

EEH#EE Hiroaki Kusano
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Grasses are an abundant
biomass resources for the
sustainable production of
chemicals, materials, and
energy. This study aims
to introduce new flavo-
noid, lignin and stilben-
oid features into rice to
improve its biomass util-
ity, produce novel phyto-
chemicals, and enhance
stress resistance.

Improvemant of blomas:
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Accumulation of novel bicactive phytochemicals
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To establish a fundamen-
tal technology that con-
tributes to the sustain-
able stable supply of the
anticancer drug paclitaxel
while protecting the natu-
ral pharmaceutical yew
as a natural resource, we
have tried to reconstruct
the biosynthesis pathway
for paclitaxel in parallel
fermentation using mul-
tiple yeast strains.

atlon properties

Improvement of stross rsistance
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Joint Usage / Research Center for Humanosphere Science
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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. We also promote collaborative research and

symposia to enhance the interdisciplinary community.

Cooperative Studies Using Collaborative Research Facilities
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In total, 14 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 Transmission
Laboratory (A-METLAB), and the Performance Evaluation System
of Space Electromagnetic Environments (PEMSEE) Instruments
were put in service. In 2021, Cellulosic Advanced Nanomaterials
Development Organization (CAN-DO) was founded.

REKRZE FiaF v /N REPAZ
Kyoto Univ. Uji Campus HEHF* v /NA
Kyoto Univ. Yoshida Campus
A CAN-DO OIS
EREE © METLAB DASH
EEHWRER <-eeeeee- > v
Fukiage, Hiok, A-METLAB ADAM Pt
Kagoshima &°°
LSF FBAS
DOL
v Wood Composite Hall
S N & i+ e’
V. N el g
. EE ) -
West Sumatra, 07 sEnEREE Shigaraki, Koka, Shiga
Indonesia A Year committed to collaborative research
€=m—mmmmmmn-

® sk 16 FELIET  before 2004
R 17 4 started in 2005
Tk 18 EE  started in 2006
L 20 £E  started in 2008
Frx 23 EE  started in 2011
SHMIEE  started in 2021

»
@ MU Radar

’ EAR
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T—EN—AHEFHA

Collaborative Research Using Databases

BFI19FELIE. 70FELIEICHh> TIRES N TEERT
HHIMET—2. MUL—F—H ERTERAIDL — 4 —F— &,
GEOTAILFRICLB3FHISXAVICHATIHET — 2468
DEFBICH I D2 SESELIBEREMIEL C[EEEBT—%
N=—Z|ELTEHR - EZLTWET, B HEENDS
B3, ECICHIBRERXITICT—2EARLTVET,

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.

2EHEFADS£2E - EFEHEEFA. S5ICHEFA

- HERAFEHLRA

Expansion of Domestic and International Collaborative Research

FERATEELSIEMUL —F— EFRERTRL — 4 — (EAR) T,
% =FR20FEEH 51EDOL / LSF CEREERFIA I BA &
hE U7 Z0%. [£EEEFRERICE 2 EREFIA - LR
S| ELTORBEERF. MRIAI 2 =71 —ICH T3P
HEE L TDEEET->TVET,

TR 1 6 FE TN EEE TEAL S - & 2 DEFEFIA
IZ3F99FFE T L=, ZDRERERFIADIT %D, S
SEENSIF 14D EMA L. FEHIIBEE20028 A
TWET, £/, XRFIAZEHSHH1,00082HATVET,

International cooperative research using the MU radar and the EAR
(Equatorial Atmosphere Radar) started in 2005. Research using the
DOL/LSF started in 2008. After that, RISH was approved by the
Ministry of Education, Culture, Sports, Science and Technology
(MEXT) as the Joint Usage/Research Center for Humanosphere
Science in Japan, and has since been continuing to develop joint re-
search in Humanosphere Science in collaboration with a wide range
of communities.

Collaborative research in 2004 consisted of 99 projects based in
three facilities. Our collaborative research is expanding, with 14 fa-
cilites opened for collaborative research since 2021 and projects
exceeding 200 in total and over 1,000 participants to date.

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 20138 2014 2015 2016 2017 2018 2019 2020 2021
HEFIB AR HEFIFA - HEWEAE
Joint Usage Joint Usage and Collaborative Research

a2 835 335 837 848 333 g3 @0 g1 4
oa7 262 263 276
216 227
183
89 99

HEFIFBICHT DI - B 13 14

Number of Collaborative Research Facilities

g
7 8

ERREEFIA SN

ERK - BR AR 2 3
International Joint Usage

and Research Facilities O0S R

HEFIBIEFED /DD
SURIT L2 —

Symposiums and Seminars
for Collaborative Research

2004 F FERISE
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| 22ROV LORME  Organization of Symposium

EFBRRFTDOLUR., BEZHO [EFE S RO IL| 2RE - EE L. £FE
FIA - £RARSFZEIOARREDAR. EEFERFORREFEII L =T 1
DILRICEDH TEE Uze SNETORETZA72EISGEL TVWE T, SHIEEIC
Z25 & YR— b L. FEBIIAARL I TR L RXIT - FEEOANEICH A
PoTVWET, BEERICIE. MEFRDFEEIZIRIET 3 & & BIC. SRDOESNIEE
ERETAAGERI Y3 Y LRI LERE - BELTVET,

RISH has consistently held many research meetings since its establishment in 2004,
trying to promote Humanosphere Science to a wide audience and expand the research
community. At present, 472 of these meetings, named “RISH Symposium”, have been
held to date. In 2021 we supported 25 RISH Symposia (see list below) held not only in
Japan, but also abroad in countries like Indonesia and China. At the end of every fiscal
year, we hold the mission symposium to summarize and review RISH’s activities during
the year and to discuss directions for the short and/or long-term future.

o SHISFEENMEESHE (R, £25E) Examples of RISH symposia in FY2021 (Total 25 meetings)

No.448 SEOMEFE 7 7)Y —F /—FEES VKRIIL
The 6th Asia Research Node Symposium on
Humanosphere Science
SH3EIA208-218 September 20-21, 2021 /7 > 5+ >
Online /&/N&# (Participants) 533,/ Ef&ES > AR L

No4%5 w1 SE4HE 74— LHERIEES
[AOF#HTOEFERE]
15th Humanosphere Science Forum
Special Symposium
H3E10830H October 30, 2021/ REABPAZFAF v >/
A+A>Z4 > Kyoto University, Uji Campus + Online,”
SINE# (Participants) 86

No.470 SHISEEETFEI Va3V VRIIA
Mission Symposium in FY2021
Si4E2H8288-38 18 February 28-March 1, 2022
RERZFARF v /SA+F> 51> Kyoto University, Uji
Campus + Online,/&N&# (Participants) 298

| #£E#E Collaborative Research

AFEI v V3 EERSERADIC. F
RSt % L TEstn 5 D7 E & M RICHE
MREERE - FEL TCWET, SHMIEE
S 19HDIMEREEFRIRL £ U 7

RISH has adopted five scientific missions to
tackle the immediate research needs related to
the survival of mankind. In 2021, we adopted
19 research projects to promote Sustainable
Humanosphere science by researchers from
within and outside the University, as well as
from overseas.

RISH, Kyoto University
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Facilities of Cooperative Study Program

MUL—& —EEEMUERAIFT

MU Radar and Shigaraki MU Observatory

MUL —%—(Middle and Upper Atmosphere Radar:
REEERE RSB L — 5 —) 12, #EERETE
ZEHT OS2 MU BRI ISR E S e bR s tkee. 72
T IR KB % 75 5 RABI L — 5 —T9, 19844ED5E
LR, EINAA ORISR S, S8 HilEIEIC
W72 B MERR A OINCEHI L T d,

MUL—¥—d[WMHDOT7 7747 - 7=z—AF - TLA
FHROKRL—%— 1L LT, IEEE~A VA b—VICHE
S, 201545 IR b E Lize ZOHIL

'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 - HH - BESTFOMFIRKOFEE LTHS
NBIEEE2S, BA - BB ORE 5 IC BT 5 1
PRSI LCRET A 30T, HATIE, /UK - 5H
T YT BOERTER G EASRE SN TVE T,

MU L—4&—
MU Radar

in May, 2015.

EikE 46 5MHz, HH 1 MW (458
EAN) DVHFHEDOEEEZHW, 7>
TFHIEEZR103mMOAEAIZ475ARD
BXNKT7 T T 62EN-EBETT,
EERLEZEE-—LOHHE ZES
BHEBBIPRIEES O X T LRSI
HMT¥, 2004FICMUL — & — &)
BEEs 27 LEEBEAL, BZF v
DANTURINZERICEL DA X —
T2 R (KRMMEE0EE) »
RIREIC B W £ Lo 201 7EICIEMU
L—42—SRESAN T LEEA
L. ZIERESPELLTVET,

8% MU ERAIFr E B4 DXTEAIZRIE

Various Instruments at the Shigaraki MU Observatory

MUL — 4 —TiEbh -Hifi & ICH L T4
DINIRRL — 4 — RS h, B - X
ERVWEEEBRADTEDATVET,
8halc b & MEEMUERIFRICEXE S h 7=
Zh5DEEDIE D, HRFIAMED =0
DN BAZHD SHFEBATh, KRE
BlD—AKHL=m EB > TVET,

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. In 2017,
the MU radar high sensitivity observation
system was installed for improving re-
ceiving sensitivity.
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Equatorial Atmosphere Radar

A4 Y PR TIHMEG A<~ ZMNORE EICH 5 ERE]1I0m
OB, 560RDIFET /KT ¥ 7 F %l Lz KHIOK
SBH Ny 79— —%—TF, MUL—%—I2{ bR
TRERNID/10TH 5D DD, Ek Y — A ERAT TS,
P 1.5km 2 5 20km F TOXRE S X OTF R, &
BEOOkm ML EICIEAS B BHEREA L X 25 ) 714 2 &L KW
EEHIPA A BT X F 5,

4 ¥ PRV TEFEMEA ) N— 3 VT - e diffsehiis
(LAPAN/BRIN) o b £12, 200146 A LI, EAR
VRSB A Rk T3, & S IR ERECH R
SR BRKRE TEHGBEITIRRE, BRI &
HEL T, 2L oBIEEYERLTEE LA(TR),

Z4[E
/R
Thermosphere
/ lonosphere

RfEE
Mesosphere (P
R B
Stratosphere
XFieE
Troposphere
& s o A R
B’ 7 T Q >F>>FF
T 7o
T P2 P F5 2 § S 5 5 83E3Ir s
¥ I8 g 87 8B § 2 8 % 3827¢% 2
g g g B 2 &gz =2 g
=3 2 2 3 = @ 2
= & e @
)

FOE T, FEEWRE LIEh B2 ARBEYER T, ThiC
Lo T2 bhBRTEEY LRIIZHBH I ET. TRILF—
PHRMED S BEHBEE CEITh T, DEEEED SHE
HICERTAIATMED. EZEICKRE EIFSh, RBERE
FEBEL T WEEKCEEINET, BEEOSEHETH
77 X~ DEFEE (FRERE) PRI £,

FEFED IR TCDEEBTCENS, TXILF—EEMBEDORNE
[FRET 7T ELTESZ. ZDEE)EEAIT 5 128,
MU L — 4 — ERIFEDRE - #EE2H § 3 7mEMUEMU)L —
H—DFRERELTCVET (TR EMUL — 4 — 2 EE5%
fED—2 & T 3 [KIGHERIE S BIEOMBEELET K IE. BAR
BMEEN [~ X2 —T522014:-2017 - 20205 AR
MZEETEISRES N TUVET,

i MU (EMU) L—&—
Equatorial MU (EMU) radar

BREICHIIBTUTIUE
Antenna position of each group

e i
The EAR is a large Doppler radar facility located in West
Sumatra, 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
observe 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 Research Organization for Aero-
nautics and Space (LAPAN), National Research and Innovation
Agency (BRIN) of Indonesia, EAR has carried out long-term
observations since June 2001. Collaborative studies with Nagoya
University, Tokyo Metropolitan University, Shimane University,
National Institute of Information and Communications
Technology (NICT), Electronic Navigation Research Institute

(ENRI) and among others, were conducted. These collaborations

have resulted in various technical advances at the EAR site.

Cumulonimbus convection is active in the equatorial atmosphere.
It generates atmospheric waves that propagate to transport
energy and momentum into the upper atmosphere, including
ionosphere. Different atmospheric minor constituents originating
at low- and middle-latitude regions also converge 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 (EIA) 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 (EMU) radar, a facility ten times more
sensitive than EAR. The study of the Equatorial Fountain and the
establishment of EMU radar are important parts of the research
project, “Study of coupling processes in the solar-terrestrial
system”, which is one of high-priority projects in the Science
Council of Japan’s Master Plan 2014/2017/2020.

<~ FEMU L — 4 —FEARDILAICEKBFE CH B, MU L —4 — L IZIZREDKE
&85, TR HE /BEEAROEENERTE 5,

The Equatorial MU radar is planned at Northern side of EAR. The radar is as sensitive
as the MU radar and can measure the entire lower/middle/upper atmosphere.
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Microwave Energy Transmission Laboratory

METLAB 1. #MEIER. FHKEIEEISPS, &
WRE—i B X ORI T 23 53t
[ F)H % T3 METLAB, SPSLAB. A-METLAB
EHLE T AUIZERMICA. KB~ A 7 afstt
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.

YA VOB IR F—ImERERFE METLAB) EFH ARG FHEFTAAZLER (SPSLAB)
Microwave Energy Transmission Laboratory & Solar Power Station / Satellite Laboratory

METLAB (. SMEANEEWIE (1 W/ecm2llE) 28 L 7=
16m(L) X 7m(W) X 7m(H) DEEEZET. 2—>T7—J I
EXY ROV a+%2FHATEET, 2DIFHr. FE~vr70
HBITESS P, 245GHz, BkKWD~ J % hO RS EBER
24AmDINTG RS T >TF. LITFT LA HFIHRIEET T,
SPSLABE3m X 3m®D 7 > 7 F % BIFERIE & FEELEER
BEEBEZHE ALY =V RIL— L EFRIR— R & THERK
IhET, 77 FHPEEOKET - F3 - #lE - iz %
—EBLTERTZET,

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?2), a turn
table and an X-Y positioner. It utilizes microwave measurement
instruments, a magnetron of 2.45 GHz - 5 kW, and a 2.4 m¢
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 antenna mea-
surements. This allows for the design, development, measure-
ment, and analysis of antennas and microwave circuits.

FHEEMIRIREFHAREEEFTE > A7 L (PEMSEE)
Performance Evaluation System for Measurement Instruments of Space Electromagnetic Environments

BERESHS S OREETLE D
T4 — EEHRIMERR & TR S h
5PEMSEE 3. FHERIRIES
ICRETIMBLEFRBEREIRZ
ZEHEIZEE DMREFTM 2 BAOE L
TWET, L/ A XDFEERR
KT BBEH—IVRIL—L(ZE
2=V RIb— L) I3 SRR DM
BEETMMICHICTCEE T, v —>
7—X(Class 10,000 UTF) 25&E LT3 (3, 1BREE
HZHATVET, FERAICREST. ERAICHERENICEH Y
1) — > 2 REE CHRITE MR DMEERER P RIBET . BROESH
(EMC)DRBRICHBTEd oY — 5HRISHZHEATVWET,

PEMSEE is dedicated to evaluating the performance
of instruments which observe very faint plasma/radio
waves generated in space. The core of the PEMSEE
is the double electromagnetic shield rooms. The small
shield room is located inside the outer shield room.
This allows us to conduct performance tests of highly
sensitive instruments with enough reduction of exter-
nal 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 PEM-
SEE is also equipped with necessary sensors and analyzers for
electromagnetic compatibility (EMC) measurements.
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=EYA VORIV F—ImEREREKE (A-METLAB) &
SENAIOEENMEER7 I —ARN70LA1 - ZBLITFHFAT L
Advanced Microwave Energy Transmission Laboratory

and Advanced Phased Array - Rectenna System for MPT

A-METLABIZ. 34m(L) X 21m(W) X
10m(H) DEMAICERE S h7=18m (L)
X 17m(W) X 7.3m (H) DEKREE &
10m®, 10t. 1IOKWD Tz —XK -7
L 1 % BITE R BE & plane-polarE ik
FERATERE TR INE T, BEICE
1W/cm2 (CH A B EiRRINEE %2 4 A
class 100,000 »U ) —>TJ—ZX&L
THFIATZH DT, ER1OMDAL
BHEICAT2EEBRBAIBETT,

=EYA VOEENEEAT7 T —X K7
L1-ZELITFIXT LI R RS
MHEED VA VR IFIF—mEx 7z —
ZRT7LLELITFTLATY, Sk
HEEMEFEEE—LT+—3I TF
EEZRZ, SELELEERIARETT,

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?) ina 34 m(L) x 21 m(W) x 10
m(H) building. It contains a large plane-
polar type near-field scanner, which
can measure10m¢,10t, 10kW phased
array. A-METLAB is also a class
100,000 clean booth and can carry
out experiments with 10m¢ satellites.
The Advanced Phased Array - Rec-
tenna System for MPT has the best
characteristics for microwave power
transmission. Beam forming and direc-
tion of arrival methods, retrodirective
technology, among others, allow for

the execution of various experiments.

Fin R FE T EEEERIRE (A-KDK)
Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken computer

A-KDKiE, FH7 7 A=, #EkE - PR ojkEis
LB LOTHEMREER &, AFEREEICE T 5 KH
FHERR IR A L 2 D EHFHER Y A T AT, HikH 7
Oty M 274, EXAEVED AT A, BT
AT L7 5 NCHRA R 1,854 TBytes DF 1 A 27 3@ THE
BN, FHECRFEAMIERA T4 Ty —ICRBE SR
TWET, ISR TARIZEFTNIC I, FHTH - — 3 —
% 5 IZHA 740 TBytes ®RAID BIGHBIAc & 2
RE L, BELFEREREZREL T E T,

The A-KDK computing facility is capable of conducting large-

WK E

KYOTO UNIVERSITY

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
13,056 cores in CRAY XC40, 216 cores in CRAY CS400 2820
XT, and 144 cores in CS400 4840X. An additional RAID disk
system with a capacity of 740 TBytes is installed at RISH and
available for A-KDK users.

A-KDK ¥ X7 Ls TheA-KDK System
CRAY XC40 (13,056 cores, 19.5 TBytes)
CRAY CS4002820XT (216 cores, 0.8 TBytes)
CRAY CS4004840X (3 TBytes)
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TERMEAERENR S AT L (ADAM)

Analysis and Development System for Advanced Materials

ADAMIZ, ~A zaii7aty ¥ v FREEOIE & Hitt
BIBAFEICB T 20782 34834 2 L 2 HIWIZ, “FRi214E
JEZEA S 7 L FFH R C 9

<A U T T r— IR RKEN~A 7 O FEAEREE,
<A 7 e RE, HEO R AREA - R o 25
FOE WM R &R SN, LML GERM O
B3R TS BE 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.

INMFF )2 )7 IINELEFE S, AT L (CAN-DO)

Cellulosic Advanced Nanomaterials Development Organization

NI —=2F ) 7 7 AN OB - 1L - 54T B
THREEBE L=y MULERN LY AT LT, KUk
ORBY A A=A DUE D ABIE - BRI

Eo#EF T ~SKBE TIT) BT e AT A N T T
/b%ﬁk\%miipkkﬂﬂ®%ﬁ°%ﬁ%ﬁﬁﬁ
2F9,

CAN-DO is an integrated system that consists of various pieces of
equipment for the production, processing and analysis of cellulose
nanofiber materials. One part of the system is the Kyoto Process test
plant, a facility that carries out the entire manufacturing process of
converting wood biomass to materials for products, such as automo-
biles and information appliances. With the plant as its main com-
ponent, the system is also capable of evaluating the structures and

characteristics of materials at each production stage.
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AEMHRER

Wood Composite Hall

REMEFEBMIL, KOTSRS 2 b & 5 3BT
DRIAREREY T, REMEB L2 5 THRK S
N DIEETE - 424 oo ul BEVERE A 8 S 44 B s F 28 12 it
5 FEFHZM T, 3RICIE, EASCAEE, &
IS —HLLTHHHTELHMEDR WM Z Z 7% 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.

1000kN

7 F 1T —RAERE

1000kN Servo Actuator
MERVKER ICXTIE L 7= 2 DELEREEIE. Sm
HETaz &Ly, MABEPAE . T ) CENFRNSH, KEMBOEIR R
WEBROBWERRELERY 8 | l“k'ﬂ ! HEEE. BRI ERET T, BAS
RAIEET Y, Y1 LIS e : % EDERD EERXH 7= ISR L /25848
We also provide a steel reaction frame DFHTHAIRIC OHIE T EE T,

in which both static cyclic push-pull A vertical 1000 kN servo actuator is also

RT3

Steel Reaction Frame

ZE500kN, X kB —~500mm fﬁ”‘uml !
DAANT vy XEALEL—4T {14 e

loading tests and pseudo-dynamic tests on shear walls and wooden sub-assemblies available, in which tensile, buckling and
can be conducted using a computer-controlled oil jack system, which has a maximum flexural tests for full-scale specimens
capacity of 500 kN and a 500 mm stroke. up to 3 m in height can be conducted.

Additionally, timber joints and innovative
wood-based structural components can
be evaluated.

I B/ NV ABEINRERE
Pulse Current Heating Apparatus

HHZATEDHAGRRE, MHRE, FEXAX TRIFENV TZHRETT, W)
KHfE 7' AV IRR e MER KGR ICRES €5 2 & T MHOBRILEREL £ T,

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.

@
#JH A9 I-M4!I|;

sEnsREE
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BIXE %L MEF# (DoL)

FE5-HZMEZ2L—a 71—V (LSF)

Deterioration Organisms Laboratory/Living-Sphere Simulation Field

DOL /LSFid, A# - REMEOHILEY (T u7) R
ABNEFI R 72 &) DFEFFRR. BB I AER RIS T
X 2 SL IR A T3 PR 174ERE D S SLRIFIH 2 BidG L.
KM - BB G 20 Th L RABIIR~ A 7 ok
REICHT BB - TR %R &% 5 < CIRIAVWITZE
LI TV E S, 2o Tk, DOL & LSF & 235fE o4t
FAHRM S LChitshCuwE LS mEMERES
DA RIS, PR 2VFEE D O XA CTHFgEiE % A%
LTwEd,

B{EESEEMEFE ooL)

Deterioration Organisms Laboratory
DOLIk. O¥ A7 UEHEE. iR
QEMERABTE. @AM - .
TMEMEAT =D 3 Hask CHf
BENTWET, EEESIE
MR - RS ODRE
B & 3 L LB EBALERAT DS
1M - BISICRAD BFAR % RS
LTVWET,

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.

E - HmMEI2L—32T1—ILR LsP
Living-sphere Simulation Field

LSFi3. BEREEDOKR LEEHFM
ICEX B L =%928,000m2 D & B
T4 —IVLRTT, A KEMF
DLHALBFIEICRE 2 P41 Bk, K
BN AT IDOBRICAT S
I2L—Y3>T70—ILR, HWERK
TUBRICETIEE T 1 —JL K,
LUV VOFXEICEAT S
22L—32T1—ILREEIZF
BAEhTuwxd,

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.
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¥ rlgeE I EIFRHREZ T (DASH)
FHMINA T2 AT AT L (FBAS)

Development and Assessment of Sustainable Humanosphere /
Forest Biomass Analytical System

AR T4 2 R L RIS C & % KRR SR & MR 72 /04T
P22 R L72DASH Y A7 23, “ER 194Uk
ORISR (AR & A REmge v ¥ —) 12X D
il S aEFAAGR T [HTEEY 7Y AT
AlE, BERIZ O M T & 2 KO #E(E -2 WO
HWERY 7Y AT L0 20 THR S, wigid. H
R EY O AR 22 AT 12 L 72 LC-IT-TOF-MS. V)
7 = ¥ ORESHT R R RS R 53 D 530 128 L 72 GC-
MS. BEEGDGHDIDDT A4 ¥ A—F =575 3,

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.

Y5 = 1 EFARINA I ZADOFIER AT & EE L
T-RERTDFRI/N 1+~ ZFHE A4S X T L (FBAS)
&, ZODASHY XT L EERIE L. Bz
ABARIC OIS L EN DB R & 7 DREEDDH
HEMERICYR— N TCEZBDASH/FBAS & L T,
FER20FED SEEERFIBICHEHL TVET,
DASH/FBAS 3. i =& LT BRIBX ML X,
AR HE WEH. BRE E EOBREERDHAR
ICETACEEBMELTVET, E5(1C1E. &£V
WANGMRET, £BRR Y T — JIBEDEZERX,
- GAEMEEMEORREICHRBHATVWET,

In 2008, DASH was fused with FBAS, which spe-
cializes in the chemical analysis of wood biomass,
especially lignin components, to support the system-
atic analyses of plant metabolites and concurrently
facilitate the cultivation of diverse transgenic plants.
DASH/FBAS is available for domestic and internation-
al collaborative research activity.

At DASH/FBAS, the interactions between plants and
environmental stresses, the atmosphere, soil, microor-
ganisms, and insects are characterized, and the eco-
logical network is connecting these is further studied.
The development of novel materials from transgenic
plants is another guiding purpose for DASH/FABS.
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EHFET—EN—2R
Database for the Humanosphere

AP T — & R—Z1E, AN BT A IFZERIC S &
DVTEHSINIZT— 5 ODERK T, WIFEFToefts
BHAFE T — 7 R—= 2L 2088 H - T, — DM EAE
EHPPET LIAEEART—F T, b9 —2 3 EFEICH
TLEBTT—5 T, ZOLHI BR[| E[EHL]IF—
FR— A& L CHRFEAAE - LFEEZ SR LT 5 &
EDHIT, REHMERICT L0 EHFENN—F vV
74—V R B MHERASNICRE LTS, Skt
BT — 7 XR— 2D AR, ROALER 7 — A, Hf
BB DFEDI2ODE Y 27 VT Kix L ORERE %
T2 TVET,

MR E=E

Xylarium

MEEREE S, RN 53 FICEBRAMHEARERLE (R
BESKYOw & U TIERBEH S N7z 2 & #224E(IC, BEFN
S5F ISR INE Lo LIE, #EP S <EERDIX
£ U, AIOKRFRITERT. RS & TEmaIC
MR L TVET,

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.

MEBREZEDRET 2 [HD] DT — X=X T H B3AMIEZE
AELRFIAICH L. AMESZ HRERE. AeARED
Dbl ZRRNZICEMER LA L EDMFEREHHEL T
WET, ZO—RE LT, BRERATENESSL L bEL
TVWET,
BETET—EN—ZADEHTHELICIZ— T LMD
[EMHER] T, XLRFEE BRSO HEET.
EENA L OEENDEEL E THELC M) BAEMER
FROCIE L TV E T, EERERE L TARDXEEREFIC
F5953 xS EMRT—~VICHINATVET,
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On-line Database
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FHEEBIRIET—4 Database of the Space Electromagnetic Environment
AIFEICRB LTI XVEBZEEE D > TEEZE CHE L -FHEEERREICET 2T —2X—XT7,

The database of the space electromagnetic environment contains plasma wave data observed by plasma wave receivers located onboard satellites.

L—4—XKTR#EAFT—4 Atmospheric Radar Observation Data

MUL—4—%EL0 &, RBAFEEMUBRAFROSEBATERZEEBICS 3. Ry SBEEATICH I TOBRAT—22ARAL TVET,
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

TA—NILEWBRAROER - EFORBELLIFERARDENTH, ECICEREBERREHICEC A > FRX T ERZORKICONT
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.

7 O—=/NIVKTRERBIT—4 Global Atmospheric Observation Data
EHRRART 2B LVEBITO-—NILFEERAT — 24 £ 2 A2RBN CAIHENETVW T+ —vy hCHBLTWVWET,
We provide global meteorological data in a NetCDF format that is self descriptive and network transparent.

AMEHMET—K2N—R Wood Diversity Database

AIHERET — ZN—= X T, AHERPEFZTL/INT — FOBEREAR. BAREAMT — 4 N—Z Tk, BRELEROARMBBOERE
BEIFHEREARL TVETS,

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.

BHEMEIEFT —2 N—2X EST Database for Useful Plants

HREMOESTERIIEZEEL TWET, BEMOEETFESIEHERMEESE T2 ESTRIIDIRR, ESTED 5 FRI W B EFHEENDT -7 —
PR HAEET 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

ERIHFRELIFID 5 INE S W T E AFDHERRH (AMESHEFREORZIETFEMMER) DEFBRERRTE T T, £AHAHOER
FIERDIREHFIRET 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.

FIRSOMRED SR hi=
EFEICEDET—EN—2A
MEREMA —OSEAT—4& FIEE
ERERETOSI 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

RISH, Kyoto University
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T‘ = 4
él-z ? I%I #}\ mfﬁﬂ] m yj.g ;‘f:\ Division of Diagnostics and Control of the Humanosphere

I ITIVTIVINA A —4EF  Laboratory of Material Biology

MR OTERE - 0B 5 2 i - AR AEAR BT 0 & Ffe ]
BEAT R ORI TTRELE 2 FZE L T E 97 A ORETD S
[KRODPWNID b B2 L 97,

‘%#ﬁm R mTAEL (BF)
Tomoya Imai

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

W FER T ORI

INA F = A O - YA

KA DFENEIRAT D720 DFFF PP

Synthetic biology of biological macromolecules

Structure-property relationship in solid biomass
Development of new methods to identify the origin of wood material

HEEHFFF ot mAtEt (8%

Suyako Tazuru-Mizuno
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

We investigate the structure-function relationship in the formation and
degradation of biomass to understand its potential as a sustainable mate-
rial. We also conduct interdisciplinary research about “Kidukai”, tradi-
tional species-specific wood uses.

EIZEE— s mAE

Kei’ichi Baba

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

M & ARG LD LB

SRR AERE R & O 7 SRR A HE O i HH
BAROEN B L Oy hEISE

Physiology of wood formation and xylem differentiation

Wood formation under the shortened annual cycle system
Response of trees to microgravity or gravity direction

L @
7

I ﬁ**{ﬁ%ﬁi%ﬁ%ﬂ{,ﬁﬁ;} Laboratory of Metabolic Science of Forest Plants and Microorganisms

HEOERRE © AL AR A 7 ARk
ML DIRHTS B 2 & T HRERO TR & REIZE T 23
BEFIE 21T > T T,

H3; BR800 iz mAER

Toshiaki Umezawa

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

1 7 OEAROARILT: L 5T e

) 7 = RO TR \ 4
R 2ICEAT B3 < AR OFHE ‘ U
Mechanisms for phenylpropanoid biosynthesis

Molecular mechanisms for lignin biosynthesis

Molecular breeding of biomass plants for a sustainable society

INBEE 2 BERS AL (T

Satoshi Konishi

Specially Appointed Professor / Dr. Eng. (The Univ. of Tokyo)
FRTFAFEY T4

ARG T

Sustainability Science

Fusion Technology

S KR SExis @iy rO— AR
Daisuke Shibata

Specially Appointed Professor Coordination Fellow /
Dr. Agric. Sci. (Kyoto Univ.)

) 2

AR b =

Omics sciecnces

Biotechnology
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Using ideas and approaches based on chemistry, biochemistry, molecu-
lar biology, and genomic sciences, we study the structure, formation, and
engineering of plant secondary metabolites that constitute an important
part of forest biomass.

RIDIEE s mAtEt (8%

Yuki Tobimatsu

Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
FiRE DRSS & TR

N 7= v fbF L AL

NA F = 2O 5 FEE

Structure and formation of plant cell walls

Lignin chemistry and biochemistry
Molecular breeding of biomass crops

== pEms swatet (83

Bunzo Mikami

Specially Appointed Professor / Dr.Agric.Sci. (Kyoto Univ.)
HEXEAWE (5 2 78 2 B0 X RS ST

FOR B SE ORETE & BERE

Structural Biology (Protein X-ray crystallography)
Structure and function of food-related enzymes

R BEemus st (2)
Takeshi Ara

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

RNVFF I v I AT — 5 R—ZDREHE

A ZRT— MRS X B AR O ffHH
Development of multi-omics databases
Reconstruction of metabolic pathways using metabolome analysis




I INA AR AZHA4EF  Laboratory of Biomass Conversion

) 7 e — ARNA < ADLEW T B B K O
Fe. A < AEHBEE Y CEEE OREBERIT. A RE R 5
DICHHEERNT, BREETH A E SRR OMIZE R L B LT, Fifie
B RE ORI ERR L 35

JEBEE] us mAmtE

Takashi Watanabe

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

SRR 1 AT % A3 2 A o3 B O S

FRREVEMEL - /A AIREANDISA < 225

INA = AZERD 7280 DRI

Biodegradation mechanisms of selective white rot fungi

Conversion of biomass into functional materials and biofuels
Studies on biocatalysts for biomass conversion

FFHE Bz T AL (8%

Hiroshi Nishimura
Program-Specific Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

TRES wioems At (89
Kaori Saito

Specially Appointed Associate Professor /

Dr. Agric. Sci. (Nagoya Univ.)

INA K ADOH LW T T X 2 DBI%E

INA F = ZEAIC B HALAAAEE AT
Efficient conversion of lignocellulosic biomass
Dissolution of biomass and structural analysis

We contribute to establishment of sustainable humanosphere through
fundamental and applied studies on conversion of lignocellulosic biomass,
functional analysis of biomass-degrading microorganisms and enzymes,
advanced structural analysis of plant cell wall components and bioreme-
diation.

TEBRAN B3 AL ()
Takahito Watanabe

Assistant Professor / Dr. Agric. Sci. (Kyushu Univ.)
BfEHEo7a 74+ I 7 A

SRESG SR R 07 ) I 7 A

B LD DN, F 75 ) a T —

Proteomics of white rot fungi

Genomics of xenobiotic-degrading bacteria
Biotechnology for bioremediation

Sadat Mohamed Rezk Khattab
YETEBER T IV T XNV

Program-Specific Junior Associate Professor /

Ph.D. (Al-Azhar Univ., Egypt)

SERED S URERHUH L
ISA RN 54 e A A

Fermentation and Yeast Metabolic Engineering.
Conversion of biomass to biofuels and value-added products.

I ﬁﬂiﬁﬁ?ﬁﬁﬂﬁ;} Laboratory of Plant Gene Expression

iy % Fhuis & 3 5 BB A O FBIE T & F O Y O3 T4
WA - AR 2 & R OREIIRIH & 2 OB R %
OELTVET,

The molecular functions of valuable genes from plants and other relevant
organisms are genetically and biochemically studied. We also aim to inte-
grate utilization of the studied useful genes for human life.

PLUBESE #2us wAtEt (2%)
Akifumi Sugiyama

Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
AlERERE & OMIHE AR BED 2 G oW
TRARRIE T DO FEBIHET & ARREMAT

TR B % F N 7oA o & A W R A e
Metabolites involved in rhizosphere interactions

Expression and functional analysis of membrane transporters
Metabolic engineering in plants and microalgae

PSS mEen mRERAEL (I%)
Hiroaki Kusano

Specially Appointed Assistant Professor /

Dr. Eng. (Tokyo Univ. Sci.)

AL D720 ORYELEFHERE ORI

W D5 FBIZF L 7 A

Gene discovery for metabolic engineering in plants
Plant molecular genetics and genome editing

ook

KIF—5P #us A%EE

Kazufumi Yazaki

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

Ty — RACH D A=Ak & AR L
TEIREREMEIR S T &M DS RE DR
ABCHEHE % &% LAY O AntfeRrbsAg

Study and engineering of plant secondary metabolism

Transport mechanisms of functional small molecules in plants
Physiological functions of ABC transporters in plants

AR oo At (2%

Munakata Ryosuke

Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)
R D IR TR0 B3 D A B TE

R L (Z0) A D L feT M
BCER & =Rk 4 I RO 2 N/
Biosynthesis of plant metabolites showing pharmaceutical and /or toxic activities

Evolutionary analysis of plant specialized (secondary) metabolism
Microbial production of plant bioactive molecules

R K IR HEAEL (23)

Masaru Nakayasu
Specially Appointed Assistant Professor /
Dr. Agric. Sci. (Kobe Univ.)

Ve AL B b B ARBUL S D HRsR
R LAY ORI 3613 B BRAEAAT
Exploration of rhizosphere chemicals involved in the

regulation of crop robustness
Functional analysis of plant specialized metabolites in rhizosphere

RISH, Kyoto University
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I *’;ﬁ*ﬁiﬁ“%’?ﬁﬁﬁii Laboratory of Atmospheric Sensing and Diagnosis

W Ot - EE AN L CRRBE 222 A - RIS
RHL., AR OMOFIEZE 5 GHREFTRITL T Ed. €
DIzODY) T— ¥y FFERLWE B R L T E T

We 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.

TFEHE] E2us mAtEt (5%

Koji Nishimura

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

L= =2 X BHERKADHEH - f A=V > 7
RRTCIE 5L, REZ2 ] 7 — & fbT

RIS RE & e T v 7

Development of radar technologies for the atmosphere

High-dimensional and space-time signal processing/data analysis
Inverse problems of measurement and mathematical modeling

BOEZ we mKiEt (T%)
Hiroyuki Hashiguchi

Professor / Dr. Eng. (Kyoto Univ.)

Sev KRB DB 5

HRERRL — 7 =12 X B RERAD BT
TRREIIFCE$ % BHAEZE
Development of advanced atmospheric measurement techniques

Observational study of the equatorial atmosphere using the EAR
Observational study of lower atmosphere dynamics

KWRIER Emss  TEAEL G833

Masanori Yabuki

Specially Appointed Associate Professor /
Dr. Sci. (Chiba Univ.)

7 0OV B 5 2 BT ZE
KEBHD10T 4 7 — DR -
Observational study of aerosol optical properties

Development of lidar techniques for atmospheric measurements

I U—Q—*’;ﬁﬂ%"—ﬁgi Laboratory of Radar Atmospheric Science

VHFH MU L—%"—, FRERRAL—F =% L) 05 I ) PO
SRR L — 7 —HM ORI X B F0E~ ST km ®
KB - BRI & ETREGOBIIRIZ 2 920 L
TVETS,

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

BIUBE #2s wAEL (553
Tatsuhiro Yokoyama @

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

W7 ¥ 7B B kR

EHEPEERLBI R OBAEY I 2L —v 3 v h
A — M T N ™
Tonospheric observation in Southeast Asia

Numerical simulation of ionospheric irregularities

Vertical coupling of atmosphere and ionosphere

U7 B sz a1

Mamoru Yamamoto
Professor / Dr. Eng. (Kyoto Univ.)
EHEE A L ¥ 259 7 1 Off%E
FHFHEC & 2 KERELIE OISR
KA L — ¥ — 3 27 LA Of5E
Tonospheric irregularity

Atmospheric turbulence layers with radar interferometry techniques
Atmospheric radar systems

RABEE srmz mATE

Toshitaka Tsuda

Specially Appointed Professor / Dr. Eng. (Kyoto Univ.)
KREBEEHIEA OB 5

P RSF

Observation techniques of the Earth’s atmosphere
Middle atmosphere sciences

I k’;ﬁﬁ;ﬁﬂi——&ﬁﬂ#ﬁﬁ!} Laboratory of Atmospheric Observation Data Analysis

INA =V DORFEFIE KRAD T AN F—FEERICEE 2% H
FRZLTBY, JEEHZE U CABOEENC 4 08
BHZDZEFFREINT T HA G HEEHSRE O 7 7o —
FEHWT, KRGO, Ex 7 =X 4 L%, =
AINVFNGL, BRA GEEEFEICBIIEEDT A F I 7 AN
DB ZOWT, FEBRIFFEE L 95

Small-scale turbulence plays a crucial role in the atmosphere’s energy
cycle and is expected to have an increasing impact on human activities in
the atmosphere due to climate change. We conduct experimental studies
of its properties, generation mechanisms and impacts on vertical trans-
port, energy budget, cloud dynamics at various altitudes and latitudes us-
ing multi-instrumental approaches.
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Hubert Luce
g/ 75 R Y —ACKEELT

Professor / Ph.D. (Toulon Univ., France)

TRAAOV—5— L[ 208 17— 5 fi#r

KEFGE BB X OANZEE OB A B
KREELIRASREIE L ED T A THA 7 VI 2 5%
Radar/in situ data analysis of the lower atmosphere at various latitudes
Multi-instrumental observations of atmospheric turbulence, waves, and
instabilities

Impacts of small-scale turbulence on vertical transport and cloud life
cycles




ARBIRE RIS 5

Laboratory of Atmospheric Environmental Information Analysis

EIEMAFE 7 2

Laboratory of Interdisciplinary Research

70—\ )b 2R BRI RO KSR BN - BNEER T & S h

5 N5 RAGHEMHEREIIHNTT 5 2 & T HERRSIRE
P EiTRo TVET,

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.

BIEFAL &g %1 sAEt (23
Kenshi Takahashi

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

AT Z RS 2 SO DDA 2, & AZHE R
785 HME AL R B X CENBIZER O35 T3,

A domestic and international visiting professorship for interdisciplinary
research among the fields constituting the humanosphere.

AR B zswms mAlst (T%)

Yutaka Hitomi (R4.4.1-R5.3.31)
Visiting Professor / Dr. Eng. (Kyoto Univ.)

o y\g‘ 1 I y w XA Division of Creative Research and Devlopment of the Humanosphere
Tk Ju R P B

! ﬁiﬁ*?]’ﬂﬁ“ﬁﬁﬁ;} Laboratory of Sustainable Materials

ANENA I AOME ERREZIRY . T OFFRE A L 7K
SRR TR R 2 AN 5 2 & T SRl G SR A
MY AT LOWEZDELTVET,

BT i wkEt (83
Kenji Umemura

Professor / Dr. Agric. Sci. (Kyoto Univ.)
RIRAAM HAEH DR 5E

PHAREM B ORSE

AR DHL L AT 2778
Development of natural adhesives for wood

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

We aim to establish a sustainable and circular system for the production
and utilization of wood biomass by exploring its structure and function
and developing environmentally friendly wood-based materials that take
advantage of these characteristics.

IRREESE s mAEL: (B%)
Miyuki Matsuo-Ueda

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

AW ORAFZALS L ORI 298 & 2 DIGH \ =

AR EN R LEERE & 2 DIBH X

N g A\/ B
atural aging and thermal treatment of wood and

their application
Application of mechanical optimization of trees

I iﬁ*ﬁﬁiﬁﬂ%‘-ﬁ;} Laboratory of Timber Science and Engineering

KRENA F < ZADOHEE LSRR IRD . ZORFS &AL 72{KER
SRR M AR 5 2 & T FH0 R M BRI AR EF
Y ATLOMEELZDILTWET,

A+ 18 sz mxtgt (1)

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

T - KBUEARBREREEA OB

ANERERE ORRFTE & PERERH

Development of mid-rise, multi-story large-scale
wooden buildings

Structural design and performance evaluation of construction with
timber-based composite materials

T BEsus mARE

Tomoyuki Hayashi

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
EARR BN ORI

Hiliats AU L oD SR & PERERTAI

Utilization of wood for civil engineering

.

Processing technology and performance evaluation of structural wood-based materials

We aim to establish a sustainable and circular system for the production
and utilization of wood biomass by exploring its structure and function
and developing environmentally friendly wood-based materials that take
advantage of these characteristics.

th)l| B3 E5s EAMT(TH) FAMSL (25
Takafumi Nakagawa

Associate Professor / Dr.Eng., Dr. Agric. Sci. (The Univ. of Tokyo)
B O BIESHHT LD BIFE

3UICCADTEIRAE TG L A B O REREARE O B 7 ‘
KEFEEDMEDM OF LI 05

Development of collapse analysis method for timber structures

Development of structural performance evaluation method for wood houses using 3D CAD Information
Sophistication of the seismic diagnosis for wood houses

INBRSETE EsuE AR

Kohei Komatsu

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
SRR DIES

F S GO

History of the glulam

Development of the engineered joints for the glulam structures

RISH, Kyoto University
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I E%ﬁﬁﬁﬁtﬂﬂﬁ;} Laboratory of Active Bio-based Materials

ANEZ IO &5 AWM F OMEG & WPLRIREE & ORISR
WCOWTHITT 5 & & BIT. EFORRITIED W THEERN 2 )
HISRDF / MEOML - SEHM ORIz O LTV E T,

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.

PAEREEIACER fesus BAEL (23)

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

LIV E—R - FF ¥ ORVEFNT & AR -
s - BESEM S DA

A - MR = B 2 “

Characterization and advanced application of cellulose & chitin
Effective utilization of plant residues and waste
Wood physics and cell wall structure

g

JEBEGE NS BT 10— RktEE (T%)
Masayoshi Watanabe

Specially Appointed Professor Coordination Fellow /
Dr.Eng. (Tohoku Univ.)

4 I R—=3 3 VEOR

DO ) AN

Innovation policy

Manufacturing technology

BFRE sEs maes

Yasuki Matsumura

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
SR B O i R )

RA B IR LN LA~ DR H

Quality control of food dispersion systems
Application of non-utilized materials to food products

chE B Esus/ mARE o
Fumiaki Nakatsubo { ‘;,
Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.) ;5-; ’G-t -
ARG AL T LN A &~ ARG E5E
INA A A DR LA & YrErdE
Synthetic organic chemistry and woody biomass

constituents
Chemical structure-property relationships of woody biomass

I ﬁﬁ%ﬁ%ﬁﬂé{tﬁ;} Laboratory of Fiber Multiplication

KL ws mARE
Hiroyuki Yano

Professor / Dr. Agric. Sci. (Kyoto Univ.)
tva—RF 77 74 N—D#E L FIH
PN oL/ dlf

Production and utilization of cellulose nanofibers
Enhancement of wood properties

HrhE2— o3 wAtEt (83)

Soichi Tanaka
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

NEAH R OEINT e
bt DIE i T -
AMOWE T R OB S ~T

Deformation processing of wood and wood-based materials
Impregnation of wood
Wood physics for processing and utilization

NIHFB— wEnr wrme i

Shuichi Kawai e
Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.) - =
AR HEZE & e ) =
WY A7 &.. ‘
Wooden habitat and human health ‘ s

Studies on aged wood

Hﬂﬁj’ﬁ IR BAEL (T%)
Arimitsu Usuki

Specially Appointed Professor / Dr. Eng. (Nagoya Univ.)
R ~—/*tha—2x+F /774 3—(CNF)
VRV PR

Preparation of Polymer/cellulose nanofiber (CNF)

composites

AIRARBRE] sz AxEt (T3)
Takashi Kuboki

Specially Appointed Associate Professor /

Dr. Eng. (Kyushu Univ.)

v —2F 7 7 A N—iLE G TR AR R
TR AR OO

Cellulose nanofiber reinforced polymer composites
Processing of polymers and composites

AGZE I CIA SR S N2 B R 2 Bme L L. SRR L
G5 2 & T BEERRRIISET 2 BOME ORI Z D
SLET,

We target creation of smart materials responding to environment and
external conditions by functionalization of fibrous materials around us
and its conjugation with materials of different properties.
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BAFKB F Bemig/ oaAT7R, > AL b /B AL (T5)
Satoko Okubayashi ;
Program-Specific Professor / Dr. Agric. Sci. (Fukui Univ.)
A — Mt

TR T & — 2T
HBERAAARIC X 2 AP
Smart fiber materials

Processing with high energy charged particle beams
Impregnation technique using supercritical fluid




I E{Ifﬁiﬁ#&ﬂiﬁ;} Laboratory of Innovative Humano-habitability

KEGEREZH L L-BRERRRB L ORHEERRICBII DA
BRI B IEEEOIITE 2 b 12, RIS B B Rk
HFEER Y AT L OMREED I LTV E T,

AFHMEFF s =Atst (8%
Wakako Ohmura

Professor / Dr. Agric. Sci. (Kyoto Univ.)
A DB - T
JEAEESCE ORI Y 2 7 2 DRi%E

Physiology and ecology of wood-deteriorating
organisms
Development of a detections system for habitat degrading organisms

SHFhRA fsEss mAsE

Yuji Imamura

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
A RAT

RO &L

Wood preservation
Wood properties and processing

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

BT #=em mABL (2%

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

PEREEA R D5

B 2 1A R L E ORI
BN & B SRRt D 5347
Development of functional carbonized wood

Development of useful chemicals with thermal conversion
Analysis of carbon materials with electron microscopy

RIUNAZ wiEms Bxt (T%)

Kozo Kanayama

Specially Appointed Professor / Dr. Eng. (Osaka Univ.)
A DZETINTNC & 2 BEHEIRD BT

Kb DR LD 7280 D &R

Deformation processing of wood into complicated
shapes

Impregnation techniques for highly functional wood quality

I E#Ei&r.ﬁﬁiﬁ;} Laboratory of Applied Radio Engineering for Humanosphere

IANFE— - BEEMEO—D O TH 5 KBFBAT (SPS) D72
DDA 7P T A XV RABINEEONTER, SFEERTA
Y U AKRBEOWNGE. ~ 4 7 iz IloH L EFBIC S S5
BHZSICHL D FA TV E T,

BEEELR s mAEL (I
Naoki Shinohara

Professor / Dr. Eng. (Kyoto Univ.)
FHTRR 56 AT

<A 7T T A X L AEIEE

~ A 7 ST

Solar-Powered Station/Satellite (SPS)

Wireless power transfer via radio waves
Microwave-applied technology

EHIET Ems ARHAST (E3)

Junji Miyakoshi

Specially Appointed Professor / Dr. Med. (Osaka City Univ.)
BRI R

Bioelectromagnetics
Wireless power transfer

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

SAKRE #xE wAEL (I3

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

R Bk
~A 7 aPFALEEROR 7 T A
FHIRBZEERT

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

15 8 BEEH mAEL (T

Bo Yang

Specially Appointed Assistant Professor /
Dr. Eng. (Kyoto Univ.)
KEHARE B2

HEEHBER~ 1 7 0 ks

High power wireless power transfer
Microwave power transmission with auto-tracking beam-forming features
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I ﬂzﬁﬂﬁﬁfﬁﬁﬁiﬁﬁﬁﬁf Laboratory of Computer Simulation for Humanospheric Sciences

A== a a2 =y ZHMEL T, 2 OBRBEE O
EFHATHEMALCOTET LA X ¥ M efiknEd, &
5T NHOEFICHDAWHENIGRE Y I 21— a Y LT
AAFRDZEE Z FHIL 97

We evaluate electromagnetic environments in natural space plasmas, as well
as those around the spacecraft itself by taking full advantage of supercom-

puter resources. We also perform computer simulations of the cycle of ma-
terials in the humanosphere, in order to predict possible future variations.

BERhE £ BEAEL (25)
Yusuke Ebihara

Associate Professor / Dr. Sci (Grad. Univ. Adv. Studies)
WEREBER & B 0 I ab—va ¥
WRREYFTA =DV I 2L —Va v

Kb -Gy I 2L —va v

Ring current and radiation belt simulations

Magnetic storm and substorm simulations
Solar wind-ground coupling simulations

AH=ER %z =ATHE

Yoshiharu Omura

Professor / Dr. Eng. (Kyoto Univ.)

FH 7 T A= IR B FAH I DR R SER
AAEB OWRIFROF S I 2L —2 a3 ¥
FHRAAEE O IZER

Computer experiments on nonlinear wave-particle interactions in space plasmas

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

3 183 HEEE TAEL (T2

Hsieh Yikai

Specially Appointed Assistant Professor /
Dr. Eng. (Kyoto Univ.)

I DMK FAHEAEH OB I 2 L — 3 >~
PIREEE OB Y I 2 L—Y 3 ¥

Numerical simulations of nonlinear wave-particle interactions
Numerical simulations on the inner magnetosphere

I %""-'E"EE', f?ﬁtﬁﬁéﬁﬁ;} Laboratory of Space Electromagnetic Environment Exploration

FHEOFAILAZ 1355 L THENI 3 2 BREROHFEZ 5
O H720, FHIF - EBRE LAy b BRI X
LEMBRBRAL DT — VN 2570 TWE o RILAUE
ANERIBTHERE OFFE 7 CREBAM OMFFEIZ S I MA TV 9

INMEFER] s wAtE: (I

Hirotsugu Kojima

Professor / Dr. Eng. (Kyoto Univ.)
WREBLOOY v M X 25 BRI

ANV RGBSR I ZR O BISE
FHEICB) 2 EREGTE

Exploration of space electromagnetic environments

Miniaturization of onboard instruments for space missions
Electromagnetic compatibility in spacecraft

FAER - 56 =AEE (1553
Yoshikatsu Ueda

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

Laboratory of Integrated Research

I HREMARIE

HAFEIFTE DM 4 DFIRO BT L CBEF 2 SIES L A7
Z NEHOEGE DY & UTHELS 5 720 DA 27 2 HEE S
BHHENIFZER B & OCENIFZER D778 T3

A domestic and international visiting professorship for integrating vari-
ous aspects of humanosphere research.
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We investigate space environments via satellites and sounding rockets to
promote an understanding of the space electromagnetic environments
based on space science and radio engineering, which is vital for expanding
the humanosphere in space. We also pursue the study of exploratory tech-
niques through the development of ultra-miniature onboard instruments.

EH 4 s smiktEs (2%

Satoshi Kurita
Associate professor / Dr. Sci. (Tohoku Univ.)

TEAEBINNC X 2 51 R R e
IREPR A EAEINC & 2 o2 B o Bl nse ) .
HERHOHHBE — RO £ -l
Exploration of space electromagnetic environment based on satellite observations

Observational study of radiation belt variations driven by wave-particle interactions
Coupling between Earth’s radiation belts and upper atmosphere

FaX =R AR TER

Technical Division

HET &ﬂ FHErE

Hajime Sorimachi

Technical Staff

AT — & DOIER - HERF
MEGRAE OMER: - B8
SEHLFEF IR FE R & IRHRiGE)
Wood diversity database management

Xylarium technical management
Cooperative research support and publicity




! IA 1? Igl ;I%ﬂé Bﬁ *ﬁ m %E "E ‘/ 9 == Center for Future Pioneering Research on the Humanosphere

I ‘I’_"/Q—E Center Head

T+ 18 s 5E wTAEE (T2

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

AMEEERETIZY b

Unit for Interdisciplinary Research on Wood Science

Feima AR MEARELI =Y b

Unit for Advanced Measurement and Technology Development

HEBFEIRTF B - #E AL (2%

Suyako Tazuru-Mizuno

Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)
W7 V7 ONEAUM ORI 7 — & < — M
BIRERRANIC B0 B HBLTFEO T

A BY B FAREATTE

Wood species database construction for East Asian wood heritages

Development of new methods for wood identification
Isotope ratio studies in tree rings

=21 R= VRS
refer to p.21

LEAZEE o matEt (58
Yoshikatsu Ueda

Assistant Professor / Dr. Infor. (Kyoto Univ.)
T H AR S HHE SRR (B - )
PRI D FEBERY LM E O BRI RRS Y
7T b AREVFEM OBEALFAEE OIS -t
Research for Fukushima reconstruction

Electrical and electrochemical properties of fine bubbles
Basic properties of proton-conducting material

Yy

—22R—=V RS
refer to p.22

I *’;ﬁﬁ***ﬂﬁf'ﬁfﬁl:‘y |~ Unit for Atmosphere-Plant-Soil Interaction Research

BBITA L s aiet (23
Kenshi Takahashi

Associate Professor / Dr. Sci. (Nagoya Univ.)
P B % A L 7R — A A HA R
L —4F— % F\ 7o RSB R R O Al

7 RFEBRC & B REAL IS OfFH]
Atmosphere-biosphere interactions through trace gas exchange

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

FIUBESE 50 - #E AT (B
Akifumi Sugiyama
Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
=21 R=VE SR
refer to p.21

NMATATOL7 MYV —EEHFEMEI=Y b

Biomass Product Tree Industry-Academia Collaborative Research Unit

STEDFET] HEE - RIT mARIE

Takashi Watanabe
Unit Director / Dr. Agric. Sci. (Kyoto Univ.)

BHEF BEms wAEd

Keiko Kuroda

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

ARAKEY) DIEREMEH 35 X OYRBLAATZE I
BBk A A — FRIF & FEAED 7230 OFFEHIFE |

Functional anatomy and pathology of woody plants
Empirical research for cascade use and regeneration of Satoyama forests

TEFATE wesms mAtEL (2%

Hiroshi Nishimura
Program-Specific Associate Professor /
Dr. Agric. Sci. (Kyoto Univ.)

V7 ) RN T— AN F 3 ADOFE LI
APIERTIEI T & B ARFH AT OfFEH
INA A AHBRR I O & AT

High-resolution structural analysis of lignocellulosic biomass

Biodegradation mechanisms of wood-decaying basidiomycetes
Structure and bioactivity analyses of natural products

TERRER woaes #E BAEL (B

Kaori Saito
Specially Appointed Associate Professor / Dr. Agric. Sci. (Nagoya Univ.)

—22R—VEBI
refer to p.22
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By 2 Historical Background

AREFEMARPR HEERHEMA 52—
WRI RASC
RBRM19E ERINAT Sh. TEFEERZCAMAERI HE FBFN36&F REIAFIFHMEBESBHEMT GRS L TER
(1944) The Wood Research Institute (WRI) was estab- (1961) The lonosphere Research Laboratory (IRL) was
lished. established.
BH245F REAFMEBEELS BH56F REAFESEEKFR L 2—(Ce#
(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.
PBMS4E  AMBHEERS R EERIER % 5B RBM59%F HEFIARE, EEMUERRIFRERER
(1979) Wood Preserving Facilities was constructed. (1984) A cooperative study program was initiated.
= = The MU radar was established.
BRISSE  AMEEEEENE ——— ‘ -
(1980) The Xylarium was constructed. Fr5FE TR ET SRS (KDK) FRE
- - (1993) The KDK computer system was introduced.
FHIE AP - 1 REHMFICHHA - IS h, AER - — - \
(1991) SRRGRRT | C R Frk8F A 7 OiEEREREREE (METLAB) 5B/
The institute was reorganized and expanded (1996) The Microwave Energy Transmission Laboratory
into four divisions. (METLAB) was established.
TR6F  AREMHERRKRER—I)ET TR12F FHRAFHEZERFHFATE b 2—(ELRHE) (Ul
(1994) Wood Composite Hall was completed. (2000) RASC was reorganized and renamed as
the Radio Science Center for Space
and Atmosphere (RASC).
TR 16F(2004)  TEKRFEFEMGAN £33 (B - NEHZWRR &R - EREREHFMR > 5 — £HE5HR)
The Research Institute for Sustainable Humanosphere (RISH) was established.
Fr17F(2005) KEMBLEXREFBMER & U CEE&/ia RISH was approved as a cooperative research institute.
FEARR L — 4 — (EAR). REMHAERR, BEELCEMEABRDOL). £F-FME L I2L—3> T4 —ILK(LSF).
7 — g ~— 2 BHREFEOERRFA
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.
T 184 (2006) [FRMRIS A o < ZEHEAH S X7 L (FBAS) |OERIBIA  Usage of the Forest-Biomass Evaluation and Analysis System commenced.
Fr195FE(2007) ES 2T REBEBN—F 4L T« —IL K] %E%E  The Virtual Field for Humanosphere was established.
TR 20FE(2008) EEFHRBAEYIHCEOAREE &SP 4 FHEATHERS RIS & €7 [FHErI A7 BRI > X 7 4 (DASH) ] £3
RFIAMEEEE L TRME  The Development and Assessment of Sustainable Humanosphere (DASH) system was introduced.
Fr225F(2010) [EEFBERZOERFIA - £RAZHLS | & U TEEFA RISH became the approved joint usage Research Center for Humanosphere Science.
FR23F(2011) EEERZOFHEEGIAME£ELE Frontier Research in Sustainable Humanosphere started.
SEYA 7RI XX —(RAREREE (A-METLAB). STERMRRERT> X7 4 (ADAM), FHEBHREEHAREM
BERFME S X 7 L& HEMAICRB  The Advanced Microwave Energy Transmission Laboratory (A-METLAB)
and the Analysis and Development System for Advanced Materials (ADAM) were founded.
T26%F(2014) 10AFCERA - BESEE. £HFEHNZOEHE[EFEREADBE] & Hik
The 10th anniversary ceremony was held. “Introduction for Humanosphere Science” was published.
ER 27 E£(2015) MUL—Z—=HIEEEY1JLX b—IZFBE  The MU radar was selected as the IEEE milestone.
TR 28%F(2016) #MI v aRUEGEET7IOT7UY—F/ — ROEEN 2 FIA
A new mission statement and Humanosphere Asia Research Node program were introduced.
WDS (#HRRETF— %22 X7 L) IZHNEE  RISH was approved as a WDS Regular Member.
SHI2(2020) HFE T A — J LERBER[RR IR AFERF—EFERF15E0S A Ehh 5 e FE
The 15th Anniversary Symposium (Humanosphere Science Forum Special Symposium) was held.
“FHERIRE AR R & EFEBRIFEMAEL Z5XL  Humanosphere Science Research Fund “For a Sustainable Future” was founded.
SF3E(2021) [N FF /<7 ) 7IVELEHE S X7 L (CAN-DO) | 2 HEFIAMRE & L TR
Joint usage of the Cellulosic Advanced Nanomaterials Development Organization (CAN-DO) commenced.
FREASR L —4— (EAR) 20 AFitai - ERES Ko L& RifE
The 20th anniversary ceremony and international symposium of the Equatorial Atmosphere Radar (EAR) was held.
+45E(2022) oL ETFBIRRFAIAR £ 2 — & 5L

RISH was reorganized and the Center for Future Pioneering Research on the Humanosphere was established.
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Research Institute for Sustainable Humanosphere (RISH)
Kyoto University

T611-0011 FERFFATA S £
Gokasho, Uji, Kyoto 611-0011 Japan
TEL 0774-38-3346

FAX 0774-38-3600
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https://www.rish.kyoto-u.ac.jp/
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