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Our institute, RISH, has continuously researched Hu-
manosphere Science for 19 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,

Syvar2
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Mission 2
Advanced Development of Science and Technology
towards a Solar Energy Society
=

IR HI

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.

The set up of the new operating framework has been
mostly completed, we will continue to actively expand the
field of Humanosphere Science in cooperation with related
communities inside and outside Japan. We look forward to

your valuable assistance, support and participation.

Mamoru Yamamoto
Director
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Mission 3

Sustainable Space Environments for Humankind
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Mission 5
Quality of the Future Humanosphere
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Mission 1

Environmenal Diagnosis and Regulation of
Circulatory Function

Sy¥ari
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Mission 4

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

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

BiE Objective
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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.

- XEMAFEME  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

BLHESH
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Gender Diversity

Tyvar2
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Mission 2: Advanced Develop-
ment of Science and

Technology towards a Solar
Energy Society

Syoan
RIGESHA - TEIRVEAERIE
Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

Tyvava
TEERME - BEHESRAT L
Mission 4: Development and Utiliza-
tion of Wood-based Sustainable

Materials in Harmony with the
Human Living Environment

2vyval3
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Mission 3: Sustainable
Space Environments for
Humankind

Iv>ars Mission 5: Quality of
EmiEEE the Future Humanosphere

03y 351 ADRE - RIFFAM

Mission 5-1: Harmonization of Human Health and the Environment

03y 352 BLtAERHSDIEE

Mission 5-2: Establishing a Society with Reduced Dependence on Fossil Resources

03y 353 AEEREICHIIBFE - AR - th EEDERE M

Mission 5-3: Space-Atmosphere-Ground Interaction in Daily Life

03y 354 KDDLV DORIZICK BT

Mission 5-4: Scientific Research on Wood Selection and its Contribution to Society
|

BHRF s .

y =R

Eﬁg{*4 Graduate School of
Graduate School of raduate School o

Agriculture

Informatics

SFERFAR

RISH
TEHR%RA EEE g S
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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Organization
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Number of staff members (as of April, 2023)

EENHE  (FRERE BEEHE it
Permanent Limited-term Visiting Total
#i¥ Professors 15 2 2 19
HBUIR  Associate Professors 7 1 0 8
s8AM  Junior Associate Professors 2 0 0 2
Bh%  Assistant Professors 6 0 0 6
BATEPES  Technical Staff 1 0 0 1
£t Total 31 3 2 36
O KEBRAESLER sE3a%m
Number of graduate students (as of March, 2023) FRFY/NAEA  Uji Campus
#tRE &t 30 ELRE &t 43
Ph.D. Total Master Total
a2222222 a222222222 feiE e
e 0 0 © Ph.D. Master
- e aa o EFWZEH 0 0
e 0 o 4 Graduate Scool of Science
- ;- o I¥HW%ER u
o o o 0 o @ Graduate Scool of Engineering
- a P = .
REMER 19 o3
: A A Graduate Scool of Agriculture
o BHREMEHR 6
A& Graduate Scool of Informatics
£t Total 32 43
e PD7xO—%4 & &M54385E OTAEFRFE i mRM)
Number of research fellows and research students Annual Budget of RISH (Unit: one million Yen)
(as of March, 2023)
JSPSHEAKRIMEE RESHE
JSPS Postdoctoral Fellowship 0 Donations N
for Overseas Researchers 18 Lab
abor
JSPSHERIMES EFEESMRE expenses grants
JSPS Postdoctoral Fellowship Researchers Research funds for
industry-academia 396
Iy avEEMRE 3 collaboration
Mission Research Fellows
70/ MPD710— 40 539
Project PD Fellows
WES-ZREMAE 1 ,459
ZHXn =8
Trainees, Contract researchers 0 2021 #E
FY2021
ZOM-MEELE 5 M
Research students and others RlIAfE Management
KAKENHI expenses grants
it Total 48 (Grants-in-Aid
for Scientific Research) 303
203

6 RISH, Kyoto University
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Director

Division of Diagnostics and Control of the Humanosphere
ITITINIMA FOT—5EH
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— 4 —K KBRS 5

Laboratory of Radar Atmospheric Science
KRBT — 2 R

Laboratory of Atmospheric Observation Data Analysis

BREHMESH (HEAER - ERESR)

Laboratory of Interdisciplinary Research

s
Faculty
Meeting

R RZEEB

Core Research
Divisions

BIPf&R

Vice Director

SFERRAIRMRR

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

TEERMEIRIRR AT

Laboratory of Sustainable Materials

£ EEAEESERES T

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

FROXFRYE
IRPRRTERL - TR
REWIZTR - 1ERPRATTR

Er
iR, SRR,
BT, EIMZRREEA

Exi
SNEARRE. BEE
RERAFEARED

EFERRFRRMRE L 2—

Center for Future Pioneering Research on the Humanosphere

8 —K gt s—&

© RGN - BG TR - FIRREORA
o EEFHEMTTHEE
OATFEI YAy - YURITIL

Center Head Deputy 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)

Working Committees of Collaborative Research Programs

70219 MEAEMREMIEER

Project-based Collaborative Research Committee

HEFIA - HEARURERS

Committee of Collaborative Research Programs

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

FRMHXEFEER  Uji Administration Office STFEIMEPIIENEEFE Department Office (RISH)

RISH, Kyoto University
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International Education/Research

HAAFOTEEN SR > T 97, EIBSERBIZE 2 A CHEESE B & L I,
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ERAHE R OFAEAT OBERICE RS CHML TV 9,

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.

E#E#MEZ7OSC I b

International Collaborative Research Projects

TV OIZEE & ORIRI R AT A ISE L, Sk E AL R e %
BT LI, AFRBEORE L IRREZ DS LTHET, 4
MG, I oMt 2 EEILRFZEIE514. A~ OB
FEHTEHEBIIER]L57 44, SHEAIEE O~ EFUTIEN
1558 T L7720 720 IO T7 V7 ) H—F 7 — FICB#L
72JASTIP Net 70 Y =7 bR EZIEH LT, EENZZ A
BERSLLFIIE TV 27 FEHEELTVE T,

KiFakln - RexOEFRHEEFIR

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. The
JASTIP Net project, which is linked to our Asia Research Node
in Indonesia, cultivate global human resources and help to launch
research projects with developing countries.

International Cooperative Studies Using Collaborative Research Facilities

AV FAYTHAS M ZINCEE SN, 20214E1C 20 B 4E %24
Z72EAR GREARL — 57—) A VR R T AR T I R L
TWAMUL—%— (hEiEE KA L -5 —) 1k
FEMHOERALZ BB L T 4o fmfEE %S EY & E
(DOL). 43 - itk 32— 3 74—V F (LSF) 21k
Lo &3 B SLEF A - ik < ERILETIe & i3
L LI, BMBERESHEFTERELCVET,

EfF#RES - H#HE7OT 5L

The Equatorial Atmosphere Radar (EAR), which celebrated
its 20th anniversary in Indonesia in 2021, 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

EBY VR T L A7 =)V EBAE, RERLTVWET, /2,
Fa— N VEFFREREEEL =Y P2 EB LT, FHEAZE
WX B EFBERACET A LD EELTwET, &5
2y A ¥ FAR Y7 ENZEERT (BRIN) & o3I X A4
BRER 7 — v (HSS)) ETEBEAEFERY:Y Y RY T A
(ISSH) | # PR 204EEE LU 23EE» SR L TEE Lz, &
SAIFRL 294 BE A & [ M BRBIGERE L I F— (SDS) I 2 B L
T&F L7

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.
In addition, RISH and Indonesian National Research and Innova-
tion Agency (BRIN) have co-organized the Humanosphere Science
School (HSS) since 2008, the International Symposium for Sustain-
able Humanosphere (ISSH) since 2011, and the Sustainable Devel-
opment Seminar (SDS) since 2017.
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Memoranda of Understanding (MOUS)
with Foreign Institutions

HIEERFEOMNRE I 227 1 ORFHEZIRAE L, M5
DES R LMEREEIN D720, AT RSO FEH% B
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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 2022
we had 25 MOUs in place, and the number is continually increasing.

1 FE ERHEKRE Nanjing Forestry University

2 752 TV RRIMSIR > 5~ MOEHTWAT  Coc (oo e | echerche Seentiiaue (CNHS)

3 AVEZRI7 12 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 - HIRFE 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

W Avkavr svvairoxe mem e e e o s s e
12 A2VRRY7 1V RRI7RER £9MBERRE 52— Research Center for Biomaterials, Indonesian Institute of Sciences (LIPI)

13 &4 Fa7O0 aAVKE BEH Faculty of Science, Chulalongkorn University

14 #®E STIRAER ILMBIERIZERS College of Forest and Environmental Sciences, Kangwon National University
15 fhE FIEMEXRS MHERZE - T8k Material Science and Engineering College, Northeast Forestry University

16 A4V KRRI7 TPUOESAKE IBEE Faculty of Mathematics and Natural Sciences, Andalas University

17 4K 1 > NS MFER Indian Institute of Geomagnetism (IIG)

18 NJF570a JIFKE Khulna University

19 &3 BEEREBRMERSEERFHE 4 — National Space Organization, National Applied Research Laboratories of Taiwan
20 & B & ERER IS AR National Museum of Taiwan History

21 AV RRIT LNV URE W

Faculty of Forestry, Faculty of Mathematics and Natural Sciences, Faculty of
Agriculture, Mulawarman University

Forest Products Research and Development Center, Forestry Research,

22 1vKx¥7 12 RRSTRIEMSE Development and Innovation Agency, Ministry of Environment and Forestry
23 wL—=o7 T IKE Universiti Putra Malaysia

24 T7S5VA aL—XK&E Université de Lorraine

25 rhE BEEXFER TR The School of Electrical Engineering, Chongging University

HEABAVDHRSE

Visiting Scientists from Foreign Countri

PR IC IR, SHEIANE BIM AV &RE S TwE§. FHE
ANBEBOHFESNVREMOLEIIRE D, BIETRI3IATDORY
VavilEBENOHONEANEEZAZTVET, HTD
SHEIAWETEE DB~ CIHIIMEIICH . H AP HRELE O
SHE IR R 0207 ANE 2 O 5EM TIERSH TS,
PR, BEHSEPEHELTVET,

€S

RISH established three positions for visiting scientists from foreign coun-
tries. This program started in 1986, and we are now hosting approximate-
ly 6 scientists every year. We also encourage young scientists to partici-
pate. About 8 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

HERIRI LR A0 7 SRR BIR O 72 £ OBRBEE T O
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GHEEFMH Y AT LOMEEZDSI LET, Ivvavy
1 Cid. WEMRBROBLM D S BB R E T 5 X 9.
Ho%) HIHAE TEBEICE TR E T,

9

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.

Iﬁn—m»ﬁw

Global observations

ATIBEIR - KZUKE
Q Atmospheric circulation
o /atmospheric waves *'ﬁ
Q Atmosphere
REITE FRIEETA
Metabolic engineering Environmental monitoring
RFREE
RE INA F T REE

Carbon emissions

LA

Y\ oo
BAS FETE
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p L MERER
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e0dr
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N

UCCIT/IAKESEITUITTATSITES

10 RISH, Kyoto University

Biogeochemical cycles

FME

Forest-sphere

Plant molecular breeding

Carbon fixation
/biomass production

A5E-HEEYERE
Material exchange f
between the atmosphere
and the rhizosphere ¢ f '
DE—H
TiEE IV TEMRRE
Rhizosphere Development of

remote sensing technique



AaWEMEZNLE
i’l*/l—j(mil‘ﬂﬁf’EFﬂ

Biosphere-Atmosphere Exchange of Trace Molecules

WERERFNEFECEERRAF v >N -2 b BV AIEICE -
T, EEBRRT—Ap570y hRT—IUIhiz> T, &
FHEFMEBRICH T2 BFEUMRTAEND T T v 7 R %8 CER
BLTWET,

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 HREOBEERIC
B9 5EMFHIRAR

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

A J
LA~ o ATV

BVOC |soprene

piic)

vacuole

* e
transporter

ADP

e IE KRR ICERMEAREEY BVOC) £H L %7,
ZOEBZNLEEE R, ARARIBEMENICHESLICL
¥, 512, WM LEELSERRELEDICELES
EERINT 2RHEEMAAT S L & HIC, BETFOMED
TrE-oTVWETY,

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.

KBEXRL—F—(C K BRI

Environmental Observations Using Large Atmospheric Radars
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Rhizosphere Plant-Microbe Interactions Involved
in the Material Cycle

K- LEBER

Material Transport the and the Rhi
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Atmosphere

RRPEROEIRICSVWT, LEERRSEELFEIZHBVET,
AR T, 7 X BHEY CIRWE & O HERIREMEND
HEEZHIE T 2B EETFEHZSPICTBHI LT,
W DFRRIEEICEM T2 £ 2D ELTVET,

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 -5 E%E D
BEVWC, L= —AA=22TRTFy
2 =L % £ DKR[DIEEERRIFAT % B
L., ARREBEERZEICAELE T,
EEadfi2s EOMATEH 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
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Mission 2 aims to develop technology for advanced solar energy
conversion by means of microwave technology, biotechnology,
and chemical reactions. We study the direct conversion of solar
energy into electric and electromagnetic wave energies, as well
as the indirect conversion of solar energy into highly functional
materials via wood biomass, a carbon fixation product of
photosynthesis. Mission 2 intensively focuses on the conversion
of solar energy to highly functional materials, which includes an
understanding not only of basic humanosphere science but also

of how total systems are implemented in the humanosphere.
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N AT AEEFIRD/=HD
E9ME - LEZIRMA

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

N F3 X%, BEEMESS TR ERR. N1 TG EDER
MBIIEBTE2 DS L, N1 AT XADBREEHER, |
T Z DR OYEREREAT CICH. 1 7RBIC L BN A
FYREHY X T LD, 1N F v AEHEEESR A THED
HEREMELTVET,

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
EiefR L AR

Elucidation of Biomass Formation/Conversion
for Break-through Technologies

EMFEMOERESFAIC

Inspired from biological materials in a cycle

£/ LR

biosynthesis = biodegradation

v X v
UREEEd A 1 7
At el e DIOTETINETY |

W E TR ELBRT NI AT IDEER EENEE
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.

FHABHEERO/=HD

71 YL AGERITHAE

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

KEIXNVX—%2LVERELTHRATS DI, FHEMHE
TABARELTE OFHABREMOEREHE L,
1 I7ORERVWEZTAV L GERMEMREL TWET,
CDEAIE, HEBEFEOEERECEML XY —EFE
HBEICHFAETEET, 71V L XA[BRMNE. FEELE
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

HEEEAH RFOFFEL
P REFIAMIRIC K ST

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

NAF T RCRFBLUNDTRES DA TELUEZICL, N
177 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
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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.
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Space Plasma Simulations
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Study of Geomagnetically-Induced Currents

FEEFEZRNIERIT. HEDFRERL & ICHEBSFE
EBRERLUEEES|ZRITIENHY ET, THEM
M EEDEEEMIENICEL KV, ENROERLLE
RICEBML 7,

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

FHEBRIRIEOFA
Exploration of Space Electromagnetic Environments

FEIVVIVANLRARORRE
Development of tiny instruments
dedicated to space missions

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

== ey

FHAHMEOR R

Development of New Materials for Space Humanosphere
WBSSADOF A (RS — BB IADSEMER
Fine bubble applications (Chemistry) SEM images of Zn0

Ia 0; FB water
70 7K FV T HHRIEK

KEEEBDEE)CEba - T HIKkE &
NESFHREBERBRSISEELET,
FT—-A7 %45 EHER - WHEHEPE
BORENDFEIC & B % D IEHRERLF D
BEEEERS I 2L -2 3> THERY
32T, FHTIAVERIRIEEED
BRICFSELET,

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

,/MM;EF

Geomagnetically induced current

H_E X2 T D AFED AR
Br52 3FHERRENTLE, 2
BEXOT y MIEH L -REHOEE
FCEWIFEEL, EHEIT—2IZHEDV
T. ZTOWEEEHZSMPICLET,

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

FHE COEFRBREOMLICE T, #
LVIRLERRZE L & 4 BARIICIS, {568
SUaRAf. S/ ERIEEMEEEERT
WET, FMHROMRSIaEFIAL &
FISHMRICHBEF L TVET,

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

RISH, Kyoto University
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Development and Utilization of Wood-based Sustainable Materials in
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Wood materials renaissance . .=
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EV (EXBE#E)
Electric vehicle

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

a safe and pleasant environment on earth.
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L ERIESREAEHFM ORI
ELUBE
From Production to Recycling of
Wood Biomass-Based Materials

KAZERIORR
Developmentof
bio-basedwoodadhesives
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BEEZ(LOE
Evaluation of color
changebyaging

KREHZEMOLE. L. FIAH. EE BEFAHICWNES
—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

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 MHHE ORI

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.

Ul REBERERS AT LDIEE

Eco-Friendly Life Systems for a Sustainable

Future
TV ZEEINE & B WOodl-d\eteriorating fungi
asmmae AL CERORAT
Fast pyrolysis SIC A
with pulse current heating SiC composites
F/ 84 VEY NiiE
Nanodiamond structure
EMHIBERD /=D
BREROBEMMEDME
Study of insect perception
for microbiological control 1
A DLHHAEDRRAE
AR OBIR

Mechanism of wood deterioration
and high-performance wood products

2EFURE ¢
AMERICET DK
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 AMOBZER IR TED S ANHETF
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.

RISH, Kyoto University
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Quality of the Future Humanosphere

NFORESE - BFHBHOLMBIEKICE Y, EFED
FEPEICR & R ZBALD A LT Ed . ADREERLD -
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ARM TN X A EB R ST A, EFEOY
M ESRET, I v ar5id, EEMISER 27
FE ¥ THAEZ D Tl L C X 2z AR e I L [ e
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ENTEFEY, ERNOII =T 1 LEHELOD,

ROy v a v ERoEEEb i, Axe) T
CHEABBEON E2 D XL i8R O 78 % 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 - IR (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 (BN, 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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Mission 5 : Quality of the Future Humanosphere

Tyarbs-1
ADRERR - IRIZFA
Mission 5-1:

Harmonization of Human
Health and the Environment

Tvrai
RIER2HT - TBIRVERERIM
Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

Ivar5-3

BE4EFEICHITDFE -
w0 AR - Hi R OERE
KT F—Fi - Mission 5-3:

BEFR

Mission 2: Advanced
Development of Science and
Technology towards a Solar

Space-Atmosphere-
Ground Interaction
in Daily Life

Energy Society

Ivyarhb-2
BALRE AR DIEE
Mission 5-2:

Establishing a Society with
Reduced Dependence on
Fossil Resources

B,

Tvyarbs4
AIODVDORIFIZKD
=E
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 - B0 - BIEMEE L EERHE L THY . ZOHERIR
FH - ARRBERPH ES A7 LA EBEICERL TV T,
ANR=ZFTUDMU L —FCL 288, BEAMLS X T
LICEBKRRUCEEY 3. FEHLSOAT L ¥ > THAM.
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.

ARODVLDOEEICES

wRe

Iv3r3
PR
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
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ep

FERIH
Space debris
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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
DEMFRERCHAMB Z EICDEDNET, RIHLVLDIELL
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.

RODPLVDOXALZEHD

Knowing “wood usage”

FESLDORFA
History for the future

FHEED S DFE
Environmental effects

FEA > T  Space infrastructure

AL VE— NIV TBE
Positioning, Remote sensing, Communication

$%4fiBA%  Technology and development

SR (KERE AEIRE AEER T—3N—A K IHPVOEE)

RODPVWEENLEED

Evolving “wood usage”

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

SHAEFEAR XY, EABERFED R 570 505 2 5T 2 2—FK $E{E—HB CenterHead : Shuichiro Kuwajima
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ZEEWFICLET, FEBEEOME BHREEEFRE IN—DBELEEFIF

The Center for Future Pioneering Research on the Humanoshere
HEMSDOBRDIBEI Yy ar5:

was established in April 2022. The Center aims to develop new re-
HAHERKE LR LY 2 IR

search fields utilizing cross-disciplinary and exploratory features,
such as the Joint Usage/Research Center of RISH and the con- ‘
struction of effective management systems. £ HFERKARAAE 52—

At this center, several candidate research groups (“research units”)

R4 <« AMBSEEBMESIZ=Y b = =
from the Core Research Division attempt to explore new research RSG . *ﬁ;*f ﬁﬁn{’ﬁm:l.:‘y h tly_aj_;@é%ft;‘:
fields. These research units are not permanent, and we review their % . EESEHAERERR =Y b HOBEE - BAMEEER
activities every three years to promote new units through personnel
exchanges with the Core Research Division. - ‘ SEBEDLIMRI=Y bD
8 WAAREL. BRE
This center places emphasis on the following two activities to
achieve this purpose. R7 « #inHEB/I=Y b
PHEp . [y EEAHER
The first is cross-disciplinary research, which can provide a wide = ke AT LDEE
£ . EERRE £1=s
range of fundamental knowledge in a drastically changing social en- BFAPHMFIELL= Y b
vironment, and the second is effective social collaboration.
ASRE - IRPBOANEZ

With the former, inter- and trans-disciplinarity includes not only

interaction between research fields, but also expands to the concept

iR ER

of time symbolized by the “new knowledge of the past”; with the
latter, collaboration with a variety of societies in addition to govern- T 5y MR TSy S S E DT ]
ment and industry is also important.

The effective functionalization of these activities will encourage the # L UOVFES B o U iR a3

sustainable development of new research fields and enable the cre-

ation of new aspects of Humanosphere science.

20 RISH, Kyoto University
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AMEEERSI=Y b

Unit for Interdisciplinary Research on Wood Science

sE6T HEEFYRF  JuniorAssociate Professor : SuyakoTazuru-Mizuno

IBADEREBATSIELAXMICEHONZ AR, AR
ERDWHEICHALZEERRIE. A2DESPEELTREST
$EEEABTL LD ThDICH L THE 4 LFRREED S
T7O-F5TO52ETHELNZT 2,5, DAL
fiah - 7= ERTEM O M E . EEFEBOBEDHEIEE THRa
BLNERESEOEY MELhET, I, XMEICHEIE
DZEVRTITTld, HEICHBTINNEBEFT S E T,
WEEDEE M Z 2L/, fEE. BME. SN0t
HEEE CHRRCEELIFREERFITIZENTEET,

5. BHEAHNRETCT 7 /O - REL DD 31t
BICH-T. ADPKREHEETEIRVEEDRTEREBL T
(MEBEOREEIRADREN] 2. REVWOIEEEL THHTE
BBEICERT D2 ET. RROBFAICDLEL, BHEAHED
MEORELEBEELET,

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

ATBEHZFMEBEHEEERAI=Y b

Unit for Atmosphere-Plant-Soil Interaction Research

0% BiBIFA L Professor : KenshiTakahashi
AEBUE #ZIUBEsE  AssociateProfessor : AkifumiSugiyama

WIKRDATE ERMBOBEFRZEHETHEEBIC, £
DIERENBEI B ERAEERRT 52 £13. FiftrlEL =
DEEZBIETOAT, FBICERLBRTYT, BUHPRE
BicE ) ARPDO_RILKRZEE L. BREMHT S L
X, MEMPEREEICL ) ARPOEREEMHFIHTE
BMRBICEBT B2 L3 KTE - FMEOBEEFRAOAR
BITT. ThoDEMPHMENMDHEEEICEY). ABRRRZOR
WEEZEXAONTEE L AMEIZ Y b T, BERD
RAFOPEPEREREEEMEN L MELEESOMZE.
ATE - ZFHEOHREFRICES T 2HEY CHEN DHEEEIC
BT 2MRZFETVET, KRPEH. LEEV S BRI
AL IN= M A2 FTORGHNEMEEZEFRONELE) - 4
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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

-

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

NA=2R7A5897 Y1) —
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Biomass Product Tree Industry-Academia
Collaborative Research Unit

ISR 5287 UnitDirector : TakashiWatanabe

STEHRIR TFATE  Program-SpecificAssociate Professor : HiroshiNishimura
YHEXIR EHEF  SpeciallyAppointed Professor : KeikoKuroda

PHE XIS 5RESE#E  SpeciallyAppointedAssociate Professor : KaoriSaito
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FHRIT— 2 ZFIA L HRat R
Database creation for statistical
analysis of measurement data

W OEEEHR
Measurement of scientific

phenomena that have been
difficult to quantify directly

KIMRICHTD

7 EtRIFEOFEL

Simplification of measurement
techniques for on-site applied research

{

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.

22 RISH, Kyoto University



HAFE T 07 ) Y —F ) —

AL TEITIE. 28RN, [HEFET VT
H#—F 7 — F (ARN) | 2845 - #EE 3252 LT, FHE
EFEBFFEO N THRE R ML T 5 & & IS AR
A EOICHRIE S D ERRN R A FRZ D,
WERBIE TR Z 2 EOM I MATHE T, 1
v R 7 ENIZE R (BRIN) (CJASTIP & i
LCHEGEET Y7 —F /7 —F(ARN) 3t 5 K%
RETHEEDIC, L= T BA - BE - hET
DEREY VR I ADRME, A —F I F—DA >
y—%v MRIE, 1 ¥V FA YT TORREAICET S
BERLER, HHEEF— I RX—2AD I 5 —H— =3k
B2 EDEB 2T R > TwET. FMILEICIF, HE
KA L —%— (EAR) OZEEH 5 20 H4E % Fi & L 72k
BAREICHET 54 ¥ P32 ¥ 7R AT a5 - 5
HEREFERR Y Y RY 7 A LT 67 VT ¥ —
F ) — FEEBY VEY Y L%, AH44EIZIEBRIN &
AT ORI, HE R IBROMILE X5 720
BIRT VTV —F ) — FEERY VRV L EZFR
FNA o4 VBl F Lz, EFEBEZEHTE. ARN
DB E & B LT, EAER O — T8O ERR L%
L7,

¥FET7OTIY—F/—F

Humanosphere Asia Research Node

K

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 laboratory
at Indonesian National Research and Innovation Agency (BRIN) was
founded jointly with the Japan-ASEAN Science, Technology and In-
novation Platform (JASTIP) project; 2) the 1st, 2nd, 3rd, and 4th ARN
Symposium on Humanosphere Science was held in Penang, Malaysia,
Uji, Japan, Taichung, Taiwan, and Nanjing, China, respectively; 3) a num-
ber of RISH Open Seminars were delivered and broadcast live via web
conferencing to selected foreign research organizations; 4) a server mir-
roring system for the “Humanosphere Science Database” was installed in
Indonesia. ARN held “the 6th Asia Research Node Symposium on Hu-
manosphere Science” as an online event in September 2021. In addition,
following the respective reorganization of BRIN and RISH, “the 7th Asia
Research Node Symposium on Humanosphere Science” was held as an
online event in December 2022 to accelerate the internal collaboration be-
tween BRIN and RISH. 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.

ARN - JASTIP£RZHK ARN&JASTIP Joint Laboratory

EFREAED

NTHERERILE AMER

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.

FAMEFBET7 STV Y—F /= R R I L(SHxE12R26-27 B FEmRE)
The 4th Asia Research Node Symposium on Humanosphere Science

(December 26-27, 2019/Nanjing, China)
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Flagship Collaborative Research on the Humanosphere
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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

284EEIZIEANBEDOHE L 24749 £ £ 1T, EHE %5 Divisions. In 2016 we reexamined the existing projects and ex-
DFTCHELF L. panded this effort to 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

RIR{LAR €
Global warming *
countermeasure

Sy

e AT AT
Area studies HEROFIE
Utilization of
N-fixation /\Iignocellulose biomass
Underground Abs(_)rptiun of BEEhi-REOKR
water nutrients Fixed carbon ﬁ /\.

YA7O—# Mass

AR
Atmosphere

BOER ), FEOATHEE

flow analysis
AEEEE
Human habitat

forest

o FEEFEICHITZIRIF—EiE
BIRICET S HFMAE
Collaborative study on energy transfer
processes in space humanosphere

WMARKRE : BEFHH
Leader : Yusuke Ebihara

BREOICRETZF —OFBEROII2L—2aYy
Simulation of aurora breakup that occurs spontaneously
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Aurora breakup
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Sun Solar wind Magnetosphere lonosphere Ground Power grid
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Energy flow
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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.

XA IO
Microwave
BEGARE L —4—EA
Usually used for wireless communication / radar

R ZA=b: {3
IXLF—#% IRV F—THD ki el
Energy Transfer A microwave is energy Material Conversion

XA U RS
Microwave Power Transfer

A U OEnE
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
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High efficiency, energy conservation
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Value-added new materials and biofuels
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Organization of Open-seminar
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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.
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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 15 open seminars in 2022, bringing the total number to 294. In addition,
the online format has made seminar participation possible regardless of location, and
the number of participants this year totaled 627. In association with our “Asia Research
Node” (ARN), we delivered selected seminars across the world through the internet.
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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
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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, repetitive

peak-and-valley structure in fluxes. They may provide vital clues about
the dynamics of the inner radiation belt.

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.

Evolution and possible interactions of the electron zebra stripes
in the Earth's inner magnetosphere

The electron zebras observed by RBSPICE instrument on-board Van Allen Probes-A on 2017/09/08.
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Development of universal antennas

KEHH Hideki Ujihara
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Wideband antennas have been developed for communication, remote
sensing, radio astronomy, geodetic VLBI observation, or other applica-
tions. Among other advances, they also offer easy upgrades for con-

ventional large radio telescopes, fine and wideband observations of the
atmosphere, and flexible design potential for future satellites.
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Designing the bioconversion system customized for plant cell culture
materials in production of the anticancer drug paclitaxel in yeast

E¥5E5 Hiroaki Kusano
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Paclitaxel produced in yew trees is a natural anti-cancer drug used
worldwide. Toward the sustainable supply of this medicine, indepen-
dent from the natural forest resource, we attempt to develop a pacli-
taxel bioproduction system using yeast strains and cultured yew cells.
We have analyzed the genes encoding enzymes and regulators, as
well as biosynthetic intermediates, to develop yeast strains required
for the biosynthesis system.
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Joint Usage / Research Center for Humanosphere Science
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Committee of Collaborative Research Programs

HEFA - KEREUISISLAEFROREF TT. bhbhid
ORBRE - FHROHA. OFEFBICHY 2 EL2DT —4~N—
ZADRE. OHFRIEDIBE. & 5 VICORBMEESFHE
EHEL TWET, ARUEENE L V)ESEIET N SH4F
B &) £EFIE HEMEAREERERBEL £ L

I ax s FAEYHEEFI A

Domestic and international inter-university collaborative programs
form the heart of RISH. This department maintains collaborative
equipment and facilities and provides a variety of databases on
the humanosphere. We also promote collaborative research and
symposia to enhance the interdisciplinary community. In 2022,
we organized the Committee of Collaborative Research Pro-
grams to revitalize our activities.

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.

REAKRE FRF v /N REAZ
Kyoto Univ. Uji Campus HEHF¥ v NA
Kyoto Univ. Yoshida Campus
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ERBE © METLAB DASH
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© T 165ELET  before 2004
TR 1T EE  started in 2005
FrL 184 started in 2006
B 20 FE  started in 2008
FpL 23 FK  started in 2011
SHBEE  started in 2021
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Collaborative Research Using Databases
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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. RISH is
a regular member of ISC-WDS (World Data System).

A FEREHEEME
Humanosphere Science Research
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RISH has adopted five scientific missions
to tackle the immediate research needs re-
lated to the survival of mankind. In 2022, we
adopted 15 research projects to promote
Sustainable Humanosphere science by re-
searchers from within and outside the Uni-
versity, as well as from overseas.
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Expansion of Domestic and International Collaborative Research
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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 ap-
proved by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT) as the Joint Usage/Research Center for Hu-
manosphere Science in Japan, and has since been continuing to
develop joint research 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-
cilities opened for collaborative research since 2021 and projects
exceeding 200 in total and over 1,000 participants to date.
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| 22ROV LORME  Organization of Symposium

EFBRRFTDOLUR., BEZHO [EFE S RO IL| 2RE - EZ L. £
FIA - £RARSFZEIOARREDAR. EEFERFORREFEII L =T 1
DILKRICEDHTEE L SNETHORETZA496MIEL TWE T, SHAEEIC
iZ24 %Y KR— b U, BIEMIEIEARLETTEL A > K27 - HEZEOHEICH A
PoTWET, BEERICIE. MEFMOEENEMHIFET 2 L & HIC. SEDFENHEE
ENETA[EFERI v a Y RUY L ELDE - BELTVWETS,

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, 496 of these meetings, named “RISH Symposium”, have been
held to date. In 2022 we supported 24 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 SHAFEDMEESRHE (R, £24E) Examples of RISH symposia in FY2022 (Total 24 meetings)

No.477 FE16EIATFE 74— LIEFFIEES
[FHETHiEEEEZE215]
16th Humanosphere Science Forum
Special Symposium Humanosphere Science
SH4411 8198 November 19, 2022/ REFRZEFIE+ v >
INA+7 >S4 > Kyoto University, Uji Campus + Online, /&1
Z¥ (Participants) 63

No478 1 6EIFEEBRBATERR VKR II L
16th International Symposium on Equatorial
Aeronomy (ISEA)
SH4E9 B 12H-16H September 12-16, 2022/ REPAZFA
F 4 > )SA+A>Z 4 > Kyoto University, Uji Campus + Online
/S EhEE (Participants) 133 /ERRS 2RI

No4s7 ETEETFE 7O PVY—F/—NEEIVERIIL
(551 OBk IRIZFRE LI T —)
The 7th Asia Research Node Symposium on
Humanosphere Science (The 10th Sustainable
Development Seminar)
SH44128218 December 21, 2022,/ 7> 5 > Online,/
2I1&E# (Participants) 91 /EFES > 7RI

No.4%0 SHI4EEEFEI VS avIVRIIA
Mission Symposium in FY2022
SH5E386H-7H March 6-7, 2023/ REBAFF8+ v >/
A+F> =4 > Kyoto University, Uji Campus + Online / &103&
# (Participants) 208

FatXERfEY R— MR
Uji Support Center for Equipment Sharing

FRX v INZXDARBRRNESD T & - AR OF AR
HEBIEL T, SAMTEL Y FABXEHY R— MLED
ERERBLE LA, AAERFD SRR sEEFERAD
Wi (DASH) /F#k/N 1 4~ Z5Hli 5472 X 7 L (FBAS) &
YA ORI RIVF —(mXEEREE (METLAB) &S h
TWET,

Aiming to promote further use of equipment sharing among the
four research institutes on the Uji campus, we started operat-
ing the Uji Support Center for Equipment Sharing in 2019. The
Development and Assessment of Sustainable Humanosphere
(DASH) / Forest Biomass Analytical System (FBAS) and the Mi-
crowave Energy Transmission Laboratory (METLAB) are regis-
tered by our institute.
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Facilities of Cooperative Study Program

MUL—& —EEEMUERAIFT

MU Radar and Shigaraki MU Observatory

MUL —%—(Middle and Upper Atmosphere Radar:
e ERE KRB L — 7 —) 1%, @B EREE
ZEH] DF R MUBLAT IR E S Wk s tkmg, 72
T IR KB % 7% 5 RABI L — 5 —T9, 19844ED5E
LR, EINAA ORISR S, S8 HilEIEIC
W72 B MERR A OINCEHI L T d,

MUL—¥—d[WMHDOT7 7747 - 72—AF - TLA
FHROKRL—%— 1L LT, IREEE~A VA b—VITEE
S, 201545 HICEX2T b Lz 2OEI
BR - BT - B BESTOMTRRKOERE LTHS
NAHIEEEAD, BX - BT-HM° €O S IC BT 28
PHRESEICH L CRRET A DT, HARTIE. /UK - 321

'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
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

7 YT F WHRERER G EAIE SN TV,

MU L—4&—
MU Radar

in May, 2015.

EikE 46 5MHz, HH 1 MW (458
EAN) DVHFHEDOEEEZHW, 7>
TFHIEEZR103mOEAIIZ475KD
BXNKT7 T T 62EN-EBETT,
EERLEZEE-—LOHHE ZES
BHEBBIPRIEES O X T LRSI
HMT¥, 2004FICMUL — & — &)
BEESXTLEBAL, BEF v
CRIVT I RIVREREICL DA X —
T2 R (KRMMmEEnEE) »
RIREIC B W £ Lo 201 7EICIEMU
L—42—SRESAN T LEEA
L. ZIERESPELLTVET,

&% MU ERAIFr E B4 DXTEAIZRIE

Various Instruments at the Shigaraki MU Observatory

MUL —4 —TiEbh =53ifi & IoH L (g%
DNEIRRL— 4 — DB Sh, B - X
ERVWEEEBRADTEDATVET,
8halc b & MEEMUERRIFRICEXE S h 7=
ZNh5DEEDIE D, HRFIAMED =0
DN BAZH D SEBIATHh, KKE
BID—KHZ EL > TVWETS,

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.

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.
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FEXTL—45—(EAR)

Equatorial Atmosphere Radar

A4V PR TIHHEG A<~ ZMNoRE EICH 5ERE]1LI0m
O, 560RDIET /KT ¥ 7 F %l Lz KHIOK
FBH Ny 79— —%—TF, MUL—%—|2{ bR
TRERID/10TH S D DD, Bk Y — A ERIT TS,
P L.5km 2 5 20km F TOXNRE S X OTF R, &
BEOOkm P EICIEAS B BHEREA L X 25 ) 714 2 &L KW
FREHIPH A BT & 9

A4 ¥ N4 7 B ZEEHT T (BRIN) - SUMERSINZE £~
% — (PRIMA) oo £12, 20014E6 AL, EARIX
RS 2 Mkt b T3, X SIIdE B RS R AR
SR, BARKE, BB BTN, BT ZE TS
LHEL T, L OBIIEEYERLTEFE LTI,

Z4[E
/EREE
Thermosphere
/ lonosphere

REE
Mesosphere 9
R B
Stratosphere
XFieE
Troposphere
s i © N R @
Xk - <k
0D ODmw m P I I T =T C L5 BB I <
Z %2 &8 83 » B T & g 238338 3
= s 8 © g P T = 28 = 8% 3
E 2 S =
&° 3 S 8 3 8z & %8
& 8§ g @ -

FOE T, FEEWRE LIEh B2 ARBEYER T, ThiC
Lo T 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 TDEEBTENS, TXILX—EeMEORNE
[FRET 7T ELTEDR. ZDEE)EEAIT 5 /128,
MU L —4— ERIENDEE - #EEE B § 2 /MEMUEMU) L —
HA—DFFERELTVET (FTH)o EMUL —& — 2 FEEK
fED—2 & T 3 [ KIGHERIE A BIEOMBERT K IE. BA
BMEEN [ X2 —T522014 2017 - 2020E 5 AR
MEEtEIOREINTVET,

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

BREICHIIBTUTIUE
Antenna position of each group

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 Center for Climate and Atmo-
spheric Research (PRIMA), National Research and Innovation
Agency (BRIN) of Indonesia, EAR has carried out long-term
observations since June 2001. Collaborative studies with Na-
goya University, Tokyo Metropolitan University, Shimane Uni-
versity, 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.

RISH, Kyoto University 31



V1 IO I RN I —mEARBRRE
Microwave Energy Transmission Laboratory

METLAB . ME N {z%E. ARG EISPS, & METLAB comprises collaborative research facilities for wireless
WRtF— M B X OAFEBEICE T 2RI 5 4, power transmission, Space Solar Power Station/Satellite (SPS),
[FIFIH B T3, METLAB, SPSLAB., A-METLAB radio science, and humanospheric science. It includes MET-
mHULE T BRI Z. KRB~ A 7 a3tk LAB, SPSLAB, A-METLAB, a high-power microwave genera-
MWEHER 7 2 — XA T LA EELFHTE 9, tor/amplifier/measurement system, and a phased array facility.

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

METLAB (. SHEAEEWIE (1 W/ecm2llE) 28 L 7=
16m(L) X 7m(W) X 7m(H) DEREET. 2—>T7—J I
EXY ROV aF-&fHTEEY, 2DEH. EEYI70
HBITESS P, 2.45GHz. BKWD < J 2 b A3k EER
24mDISSHRS T TF, LITFT L1 bFHEEETT,
SPSLABE3m X 3m®D7 > 7 F % AIERIAE 4 FEELLER
BIEREBEZ LG ATV —IU RIb— L ERRTRANR— R & THER
IhET, 77 FHPEEOKET - F3 - #lE - iz %
—BLTERTEEY,

METLAB is an anechoic chamber 16 m(L) x 7 m(W) x 7m(H) in
size, with a high power radio wave absorber (>1 W/cm?), a turn
table and an X-Y positioner. It utilizes 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.

FHEERIRIRHARE AT M AT L (PEMSEE)
Performance Evaluation System for Measurement Instruments of Space Electromagnetic Environments

BATEREXFESLVRTEEZITE S PEMSEE is dedicated to evaluating the performance
T4 — EEHRIMERR & TR S h of instruments which observe very faint plasma/radio
5PEMSEE 3. FHERIRIES waves generated in space. The core of the PEMSEE
ICRETIMBLERBEREIEA is the double electromagnetic shield rooms. The small
BEHAIZEE D MEREFT M Z BRI & L shield room is located inside the outer shield room.
TWET, NEK/ A ZXDEEERR This allows us to conduct performance tests of highly
ETI3BEH—IKIL—L(ZEF sensitive instruments with enough reduction of exter-
=L KIL— L) [T SRR EREEs D nal noise. The clean booth (Class 10000) is inside the
BEFTMfICWICTEE T, 7 —> outer shield room. In this way, precision equipment,

7—Z (Class 10,000 I'F) 25%&B L T3 3h. [BREE such as space instruments, can be tested free of dust. The PEM-
HZRATVET, FHAIKKEST. SRHOICHERENICHY SEE is also equipped with necessary sensors and analyzers for
) — > B IKRE CRITERZR DMERERER N EIRET T, EREE electromagnetic compatibility (EMC) measurements.

(EMC) DRERICHIETZ B Y — SHAREH Z B A TVE T,
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SEYA VOB IRINF—ImERERFRE (AMETLAB) &

SEXAIOEENMEERA7 I —ART7LA - ZEBLITFATL
Advanced Microwave Energy Transmission Laboratory
and Advanced Phased Array - Rectenna System for MPT

A-METLABI. 34m(L) X 21m(W) X
10m(H) DEMNIEE S h 7= 18m (L)
X17m(W) X 7.3m(H) DEFEEF &
10m®, 10t. 1IOKWD Tz —XK -7
L 1 %8I "] BE & plane-polar & 0k
FERAERE TR INE T, BEICE
1W/cm2 (CH A B EiFRINEE 2 4 A
class 100,000 »U)—>TJ—X&L
THFIETEZDT, EFR1OMOATL
BHEICAT2EEBRBAIBETT,

=EYA VOEENMEEAT7 T —X K7
L1-RELITFXT LI R RS
MHEEDV A TR IRV F— = 71—
ZRT7LLELITFTLATY, S
LEEMEFEEE—LT+—3I TF
EEZRZ, SELELEERPARETT,

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-KDKIZ, FH 77 A=, @RkE - b RKchoikEhs
GB L OTHBMRRE R & AFERAICE T 5 K
AR R % X 2 2 HHEIER Y 2 7 4T3, @i
Oty M 274, EXAEVED AT A, BT
AT L7 5 ONCHRAE 1,854 TBytes DT 4 A 7 348 T
S, BESKEFEEMIEMA T4 T2y ¥ —IIRE ST
TWEJ, TN TARUZEITICIE, T — 23—
72 6 ICHART40 TBytes D RAID BByl (B2 E %
ixiE L, o LR RE 2t L v g 9,

The A-KDK computing facility is capable of conducting large-
scale computer experiments for humanospheric science, focusing
on subjects such as space plasma, wave phenomena in the upper
atmosphere, and electromagnetic environments in space. The A-
KDK system is a high-performance machine, which consists of
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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TERMAFRERRIT AT L (ADAM)

Analysis and Development System for Advanced Materials

ADAMIZ, ~ A Zaii7aty ¥ v FREOIE & Hikt
ﬂﬁ” B4 2I5E % 34845 2 L 2 HIBIS, SER214E

EEYNGF Wt o i 115 5 A
747U&77U7 FRRKEIN~A 7 O s RE,
<A 7 aERE, HEON A A - B o 25
OB THMSE L TR S, ZHEEARRIGEEMO
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.

N AT /2T )7 IIVELERE S AT L (CAN-DO)

Cellulosic Advanced Nanomaterials Development Organization

v a—RF 7 7 AN—E OB - N - 54T B
JAHEEME L=y MELEN LAV AT A TY, FHH
DOARBNA = A BIHF ) HEH - EWMEKEHME 2
COEEF T —REBETIT ) BT e AT A MNTF
v MRS BEETR S L ICH R OIS - 2 EHEC
%9,

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

AEMFFEBRMUL, R SERA 2 AR & 5% SREEC
DRBIARGEREEN T KEMEB LUTZN L TR S
M B IZATER - 2 0 iR BEVE RERT-A R0 A4 Bl JE i 7812 it
I B ILFEFHRIM T 3R, HSHPRHEE,
IF-RELTHHAMTEHHHEDR WM Z Z % 2
TVEJ,

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.

iR

Steel Reaction Frame

R=500kN., X hA—27500mm

DAAIND vy XEILEL1—2T

T3 &c&Y. WAREPARE

BEERDHFINESR) R LERD

FIRET Y,

We also provide a steel reaction frame

in which both static cyclic push-pull

loading tests and pseudo-dynamic tests on shear walls and wooden sub-assemblies
can be conducted using a computer-controlled oil jack system, which has a maximum
capacity of 500 kN and a 500 mm stroke.

I B/ NV ARENRRSE
Pulse Current Heating Apparatus

HAHZATEDHAIRRE, MMHEE, FEXAX TRIEEYV TEZHRETT, M)
K77 AYRKEMERBICHFICRES €5 2 E T MRORALEREL £ 7,

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

1000kN
T F 1T —RA RS
1000kN Servo Actuator

BV KER(CHIIE U 72 2 DREREE IS, 3m
EENRN =, KEMBDEIR, &
1EEENE. HITHERDRIRET§, EET
& EDEHEERPH - ICHREL 18
DFHEHAERICHMIETEE T,

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

FE5-HZMEZ2AL—a 71—V (LSF)

Deterioration Organisms Laboratory/Living-Sphere Simulation Field

DOL /LSFid, A# - REMEOHILEY (T a7) R
ABNEFI R 72 &) DFEFFRR. BB I AER RIS T
X 2 SL IR A T3 PR 174ERE ) S SLRIFIH 2 BidG L.
KA - BFHEAGE 2T . KA~ A 7 0k
REICET BB - TARIIZE 2 &% 5 GlRIA VWFE
WEEhTwEd, o Tid. DOL & LSF & A55iE o3t
FAHRME LTS hCuwE L7225, mEMEES
DA RIS, PR 2D S XA CTHFFEiE % A%
LTI T,

FB{EESCEMEFTEE 0oL

Deterioration Organisms Laboratory

DOLIE. @O O7VEBE.
QEMERFAETE. OAKHMLH
LHEMRAIB ZE D 3 HEEX T8
BRIhTWwWEd, BEEHE
£ DR - ERERIFH DR
BA &7 L W EBALEFRATDRT
fifi - FAZEICRAH 2R % R
LTWET,

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

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.

(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.

4FE - HFMBI2L—3>T714—IUR LsP)

Living-sphere Simulation Field

LSFi3. BREEDKR EEEFMH
ICEXE L 7=%928,000m2 D = &&
T4 —ILRTT, A#t - KEMHK
DLHAEBHIEICRE ¢ 2 B4 Bk, K
BN AT IDBRICAT S
Sal—23> T q1—IL R, HERK
S[IBRICREATBIEERT 1 —IL K,
LY 7OKEEICET S
IaL—2a3>T714—LREEICH
HIhTWET,

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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55 Al i £ T EIFHRES

2B (DASH)

HBMHNA A AFH MRS AT L (FBAS)

Development and Assessment of Sustainable Humanosphere /

Forest Biomass Analytical System

AR TR 2 R (e T & 2 KA S & MR 2 04T
B2 2R L2 DASH Y A7 2 g, PR 194EEE Uik
ORISR (AR & A REmfge v ¥ —) 12X D
il S aER R T [HEEY 7Y AT
L]k, BERIZ D RIS T & 5 KB OEET-HEZ O
[HEE A7 AT A0 2O TR SN, JiFiE. Y
AR W) O WG 72 FEAT I8 L 72 LC-IT-TOF-MS, Y
7 = ¥ ORESHT R R RS R 53 D 530 128 L 72 GC-
MS. BEEGDGH DI DDT A4 ¥ A—F =55 9,

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 eI DFRIRN A 7~ XFHE 42 X T L (FBAS)
&, ZODASHY XT L EERIE L. Bz
ABARIC OIS L EN DB R & 7 DREEDDH
HEMREMICYR— N TZ3DASH/FBAS & L T,
FER20FED SEEERFIBICHEHL TVET,
DASH/FBAS 3. i =& LT BRIBX FL X,
AR HE WEH. BRE E EDBEEROME
ICBTACEzBIELTVWET, S5ICIE. &V
WAMNGRET, £R% v b7 — JIBEDERERX,
7= HEEEME ORREICHBHATHET,

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.

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

HAEE T — & R— 13, NS BT AIFERRIC D &
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FR— A& L CHRFEFRAE - EFEEEZ LT 5 &
EDHIT, REHMERICT L0 EHFENN—F vV
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2 TWET,

MR E=E

Xylarium

MHERERE 1E. FBFS3 FICEFEAMIEATHE (CHERT
BESKYOw & U TIEXEFR SN2 & 2224&IC. BB
S5FICERILENE Lo IR, #MEEX & K FEEARDIL
K& CH. AHNDOKRFHTTRR. RS & TEMEBAYIC
MEERH L TWE T,

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

'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.

MHEREZDRET 3 [HD]| DT — 2 X— X TH BAMME
AEHERFIBICH L. AMEBRIZE. BERE. AEAKRED
bl ZHRENSEERMAENGRRE EDOMREHEL T
WET,
BRETET—EN—ADEDIPTH ELICIZ— T LFMD
[EMIEAR] TF . XALHIFREE PIBREBRMOB 5T,
TBEA LA DEENDEE L & TEL 2B B A EMER
FEUSPE L TV EF, EEFEHE L TARDOEERFIC
F5933xSEEMRT—VICHINTVET,

Cooperative research projects on wood anatomy, wood identification,
and interdisciplinary wood science, i.e. wood and human culture, are

ongoing.

Aged wood samples from historical buildings make a major contribution

to research on wood culture and sciences.
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4 EERIFEOREFA - XEIMAZEHLE Joint Usage / Research Center for Humanosphere Science

BFF—aN—2
On-line Database

FHEEBIRIET—4 Database of the Space Electromagnetic Environment
AIHERIE#E L AT I XV EERERE DD > (FERE CEEl L AFHEBEHIREICE T2 7 —4~X—XT7,
The database of the space electromagnetic environment contains plasma wave data observed by plasma wave receivers located onboard satellites.

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

MUL—4—%EU &, RBAFEEMUBRAFROSEATERZEEBICS 3. WRL» SBESEATICH T TOBAT—22ARL T0WE T,
This database provides observational data from the earth’s surface to the upper atmosphere , obtained by MU radar and related atmospheric
measurement instruments at Shigaraki, Koga, Japan.

FEARTEDAT—4& Equatorial Atmosphere Observation Data

JO—NILERIRATORER - EHOMERE L BHFEARDEL TH, ELICHERCEEWREHICEC S > KR YT EEZOXRICONT
DTF—2ERHLET,

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

7 O—=/NIVKTRERBIT—4% Global Atmospheric Observation Data
LHRRT—2HIUERITO-NIVEERAT - 24 L2 BB CRAIRMEDE VW T+ -7y FTHELTVET,
We provide global meteorological data in a NetCDF format that is self descriptive and network transparent.

AMEHMET—K2N—R Wood Diversity Database

AMBERET — 2 NX—XTld. AMBARKETLINZ — FOBREAR. BAEAMT —2XN—ZTld. BRELREROAMEBOER &
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, BEMOEEFESIEHERMEEHE T2 ESTRIIDIRR, ESTED 5 FRI W B EFHENDT -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.

HFEERGEFEIRT—4 Basidiomycetes Genetic Resource Data Base

ERIMFRELIFID 5 INE S W T E AFDHERARH (AMESHEFREORZIETFEMER) DEFBRERRTE 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.

FARSORIZED SIREE
SHFBICTD BT —8N—2
AR — O ST — & B
ESEEETOLY b PHYPARME
EHBRET—ZN—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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RISH Member Profiles

Fi& WA #& Director : MamoruYamamoto

Bk I+HE & NEER

ViceDirector : Hiroshi Isoda, Hirotsugu Kojima

€E1 IEI wi ﬁ ﬁ' m ju >f~ Division of Diagnostics and Control of the Humanosphere

I ITUTZIVINA AO—EF  Lavoratory of Material Biology

MR OTERL - 0B 5 2 i - AR AE AR BE AT 5~ & Ffe ]
BEAT R ORI T RELE 2 BZE L T E 97 A ORETD S
[RODPWNZD b BB 2 L 97,

SHEt %z mkEt (&3

Tomoya Imai

Professor / Dr. Agric. Sci. (Kyoto Univ.)
R T DA LEY

INA F = A DI - W) HEAHRE

KA DFEVESEAT D720 DFHF BT

Synthetic biology of biological macromolecules

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

HEEHEIRTF W66 #E mASE (B3

Suyako Tazuru-Mizuno
Junior Associate 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— phs mAE

Kei’ichi Baba

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

M & AR L DB

SRR AR % H A 7 AR T O fifHH
BAROEN B L Oy NEIISE

Physiology of wood formation and xylem differentiation

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

I ﬁ**ﬂ‘,?ﬁ#ﬁﬁ'é’{tﬁﬁ;} Laboratory of Metabolic Science of Forest Plants and Microorganisms

HEOERRE 2 AL AR M 7 ARk
WAL DIRITS 5 2 & T BREHO TR & REIZE T 258
e 2T 2o TS,

RIDIAE s mAtst (2%
Yuki Tobimatsu

Professor / Dr. Agric. Sci. (Kyoto Univ.)
FeaEE OREE & TR

N 7= v DAL L AL

NA F 3 2O 5

Structure and formation of plant cell walls

Lignin chemistry and biochemistry
Molecular breeding of biomass crops

INBEE 2 BERS AL (T

Satoshi Konishi

Specially Appointed Professor / Dr. Eng. (The Univ. of Tokyo)
PFATAFEY T 4%

TR T2

Sustainability Science

Fusion Technology

| X5EEREEES S

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.

HB B8R s mAmE

Toshiaki Umezawa

Specially Appointed Professor / Dr. Agric. Sci. (Kyoto Univ.)
V) 7 S EDEGE OB &G

) 7= VIO s R
FRelA L R E AT 2251 < A O F
Mechanisms for phenylpropanoid biosynthesis

Molecular mechanisms for lignin biosynthesis
Molecular breeding of biomass plants for a sustainable society

= EXN= pEms watet (85

Bunzo Mikami

Specially Appointed Professor / Dr.Agric.Sci. (Kyoto Univ.)
HEEAYIE (8 2 7357 B0 X A5 SR EART)
ORISR DR RS L HEhE

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

Laboratory of Atmospheric Environmental Information Analysis

70—V B AU B - BN LA 1
5N B REAFHNME RGN 5 2 & T, HERRSUIRE
DBWEATR>TET,

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.
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Kenshi Takahashi
Professor / Dr. Sci. (Nagoya Univ.)



I INA AR AZHA4EF  Laboratory of Biomass Conversion

V7T — ZAFRNA < ADZEHZ S B IR OE FHE
Fe. A < AEHBEE Y CEEE OREBERIT. A RE R 5
DICHHEERNT, BREETH A E SRR OMIZE R L B LT, Fifie
BAEFFB ORI E IR L $3

JEIBETR] s mAetd

Takashi Watanabe

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

AR IR 2 S5 2 2R3 s O i

FRREVEWEL - N A FRREIANDNA T 22

INA A AR 72 b DA AAIEEIFE

Biodegradation mechanisms of selective white rot fungi

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

FFHAE Bz T mAEE (8%

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

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.

EBEA B AKEL (BF)
Takahito Watanabe

Assistant Professor / Dr. Agric. Sci. (Kyushu Univ.)
FaEfmo7a 74+ 3 7 A
BREEHEAME D RRE O ) I 7 A
BESLD720DNA T 77 /a Y —
Proteomics of white rot fungi

Genomics of xenobiotic-degrading bacteria
Biotechnology for bioremediation

TWIEEE e st (83

Kaori Saito

Specially Appointed Associate Professor /

Dr. Agric. Sci. (Nagoya Univ.)

INA F < ZADHT LA T O & ZDR5E

INA F = RIS BT B AL AT
Efficient conversion of lignocellulosic biomass
Dissolution of biomass and structural analysis

I ﬁﬂiﬁﬁ?ﬁﬁﬂﬁ;} Laboratory of Plant Gene Expression

Ry % i & 5 BB O G HEIE T & F 0O 5T4:
WA - BALSRIRNT 2 O R OREIIRIA & 2 DR ERIH %
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.

*ZI.UH;’EE BB TAEL (BF)
Akifumi Sugiyama

Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
ANREREE & DR EAERIC B D 2 4G DS

A RRIRT OFEBIHET & AEREMAT
R B % F N 7oA o & A W R A R
Metabolites involved in rhizosphere interactions

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

I ﬁﬂﬁﬂ%ﬁ;} Laboratory of Interdisciplinary Research

KifF—58 sz mA%E

Kazufumi Yazaki

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

T — R D AR & AR L7

TR RE RS FAL G Ol bERE ORI
ABCHEHE % &% L 7AW O HAntleFibshl

Study and engineering of plant secondary metabolism

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

ﬁﬁﬁﬂ B mAEL (BF)

Munakata Ryosuke

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

T DIERNBE S0 FR ST O G TS

REPIREA L (Z0R) AR O AE LI FEAT

T % R 7R R 04 I L O L7

Biosynthesis of plant metabolites showing pharmaceutical and /or toxic activities

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

AAFE 2 IS 2 SO EDOD4H ) &2, & AZHERIYICHE
763 AHMEAIIZE R B L CENITISEE D58 T,

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

RISH, Kyoto University
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I *’;ﬁ*ﬁiﬁ“%@lﬁﬁ;} Laboratory of Atmospheric Sensing and Diagnosis

W Ot - EME AN L CRRBE Z 02 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.

BT Eus mAtEt (5%

Koji Nishimura

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

L= =2 X BHERKADHEH - f A=V > 7
FRTCAE LB, RFZ2[H] 7 — & fdT

FHSRTE S 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 e AL (I%)

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

TMRIEH Emsms TEAEL (25

Masanori Yabuki

Specially Appointed Associate Professor /

Dr. Sci. (Chiba Univ.)

7 0OV B 5 2 BT ZE

KREB DIz DT 4 5 —Fiifi DFFE

Observational study of aerosol optical properties

Development of lidar techniques for atmospheric measurements

I U—Q—*’ﬁﬂ%‘-ﬁ;} Laboratory of Radar Atmospheric Science

VHFH MU L —%—, FERKRL—F =% )75 3 ) o
SRR L — ¥ —HAIMOBFIT & 5 i Fr 5~ S M E km @
KEBE S - BRSIE & I ETRHEOBINMIIZ 2 95 L
TWVWET,

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.

HILEE exr At (552

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

W7 3 7 I8 BT % FERERE
EHEPEERLBI R OBAEY I 2L —v 3 v

RS — B T A A

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.)

BHEE A L ¥ 25 7 4 D%

THFRHEC & B RS D78

REBHHL — 5 — 2 27 L OWf%E

Tonospheric irregularity

Atmospheric turbulence layers with radar interferometry techniques
Atmospheric radar systems

RABEE srmr mATE

Toshitaka Tsuda

Specially Appointed Professor / Dr. Eng. (Kyoto Univ.)
REPEGETHEA D B 5

P RSF

Observation techniques of the Earth’s atmosphere
Middle atmosphere sciences

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

N = VDORSEELIE KEAD T A F —JEBIZ 2 1
ZR7ZLTBY, S 2 U CAMOFEEC 3 308
ZHRBHZENTRINT T A EERGBIH O 7 71—
FrHAWT, REAGLEORME, B A A = X 5 EEiE%, ©
ANVF-EL Bex RREEREIZBITAEDST A F I 7 AN
DFEOWT, TR ZFEBL £

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
iR/ T Y —OKRFEEL
Professor / Ph.D. (Toulon Univ., France)

TRAAOV—5— L[ 208 17— 5 fi#r

KEFGE BB X OANZEE OB A B

KREFLIEASRER%E L ED T A TH 4 7 VICE 2 bt

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




% IA 1? Igl If)':ﬁ %ﬁ ﬁl] ,Jim % ;‘—F‘\ Division of Creative Research and Devlopment of the Humanosphere

I ﬁiﬁ*{l’ﬂﬁ“ﬁﬁﬁﬁ? Laboratory of Sustainable Materials

KRENA T~ ARG ERERE IR Y . F OFFE 160 L7288
BRI E R EM 2 AT 5 2 & T, Ry 2 I ER A pe )
AT AT LAOREEA DS LT E T,

BHZ ss =Xt (23

Kenji Umemura

Professor / Dr. Agric. Sci. (Kyoto Univ.)
RIRBAM FIEAE A ORISR

HBIANE B DR 5
ARG H DAL L A BE 3 B 45
Development of natural adhesives for wood

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

PR fEth s At ()

Shuoye Chen

Assistant Professor / Dr. Agric. Sci. (Nagoya Univ.)
N LA % 7oA oW PERAAT

V7 7k a— AR R LIRS

Physical property analyses of wood with the help of artificial intelligence

Materials development making use of lignocellulose characteristics

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 #3us wAEL (%)

Miyuki Matsuo-Ueda

Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
AH ORAFZALDS & ORI 258 & Z DIGH
BIARD T2 tcR LhEE & 2 OIS

Natural aging and thermal treatment of wood and
their application
Application of mechanical optimization of trees

I E#*Eﬁiﬁﬂ%‘-ﬁ;} Laboratory of Timber Science and Engineering

AEHEEW OMTRRHBUI N B4 - LOHERIZEER SN
MEEVERE ORI & AT, AECRIEEEA O SR EETERE DR &
YEETEORIE B FENR TS,

T+ 18 ws =it (T3

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

R - RBUBEAE R R O B 58
ANBEMEE DR L & PEREREA

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

wooden buildings

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

K 1T sEsus At

Tomoyuki Hayashi

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

AR RO SRR & PERERTA

Utilization of wood for civil engineering

Processing technology and performance evaluation of structural wood-based materials

IRAM= s TeEt GiA)

Yuzo Sakamoto
Specially Appointed Professor / Dr. Eng. (The Univ. of Tokyo)

AR IEFELEEAL O BT TUR RAS BY AT

AR DOWTEGRT & i AT

AREREEI BT B IR E T T

Simultaneous heat and moisture transfer simulation in timber building components

Thermal insulation design and durability evaluation for timber buildings

Temperature and humidity simulation models in timber buildings

We evaluate and analyze the structural performance of timber-based struc-
tures to improve their safety performance during earthquakes and wind.
We estimate the structural properties of timber-based structural materials
and joints. We also develop new timber-based structures and materials.

da)l| EX #us sAtst (T5) RAEL (%)
Takafumi Nakagawa

Associate Professor / Dr.Eng., Dr. Agric. Sci. (The Univ. of Tokyo)

AE S BRI T O B%E

3RILCADTEHATTH L 22 AR B OREEPERERTE O B
AREEEOMESH ORELIC S 21158

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

INREETE BEsE wAmRIS

Kohei Komatsu

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

SR DIEL

B E AL ORSE

History of the glulam

Development of the engineered joints for the glulam structures

RISH, Kyoto University
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I i%#ﬁﬁ%ﬁﬂﬁ;} Laboratory of Active Bio-based Materials

ANEZII O &3 AR OREE & PRI EE & ORISR
WCOWTHITT 5 & L IS TORHRUCEED W THRER 24
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.

Hhi2— B mAtEt: (8%

Soichi Tanaka

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

RE R OZETINL

PN IOE Sientd IR

Kotk T EFHOBIE, S

Deformation processing of wood and wood-based materials

Impregnation of wood
Wood physics for processing and utilization

IHF— wEms mAeE

Shuichi Kawai

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
ARBEAE 22 ] & e

BT 2018

‘Wooden habitat and human health

Studies on aged wood

H#Fﬁﬁ HERIR aXiEL (I%)
Arimitsu Usuki

Specially Appointed Professor / Dr. Eng. (Nagoya Univ.)
R ~—trua—2xF /7743~ (CNF)
IVRYy N ORIA

Preparation of Polymer/cellulose nanofiber (CNF)

composites

ARARPET] #5Emss Atet (I%)
Takashi Kuboki

Specially Appointed Associate Professor /

Dr. Eng. (Kyushu Univ.)

v —2AF 7 7 A NG TR AR R

B TAEL BEME OB

Cellulose nanofiber reinforced polymer composites
Processing of polymers and composites

I RS RERD B {5 EF  Laboratory of Fiber Multiplication

KGR s 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

JEBINGE IS BT 10— RktEE (I%)
Masayoshi Watanabe

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

£ ) R— 3 VEGE

[ Y2MeRQUE <5557

Innovation policy

Manufacturing technology

MHERE Bews el

Yasuki Matsumura

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

A EIR D RN TADISH

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

chiESTHR s/ mARls

Fumiaki Nakatsubo

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
FREEBALFITIE L N < ARG E%E

INA F = A DORIEHAL S HE & WHEAHE

Synthetic organic chemistry and woody biomass
constituents

Chemical structure-property relationships of woody biomass

AEZE I CIA SR S N2 BRI R 2 SR L L. SREMR L
ety 2 2 LT BERRIIIINE T 5 B OIRE
TLEY,

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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Satoko Okubayashi
Program-Specific Professor / Dr. Agric. Sci. (Fukui Univ.)

A — bk
TR E— 2T
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Smart fiber materials
Processing with high energy charged particle beams
Impregnation technique using supercritical fluid



I E{Ifﬁtﬁﬁﬂiﬁ;} Laboratory of Innovative Humano-habitability

NEBERZME L2 HRERERD L O ERARERICB T 2K
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AFIHEF s =Kt (23
Wakako Ohmura

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

A DB - T
JEEESLE O > A T 2 OBi%E
Physiology and ecology of wood-deteriorating

organisms
Development of a detections system for habitat degrading organisms

SHthm sEss mig

Yuji Imamura

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

R OME LML

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.

M BF @6 walE: (23

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

PEREEA R D5

BASWA 2 H 7eA AL A E DRI

A ARBN & B SRR DT
Development of functional carbonized wood

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

SRS HERE RAEL (TF)

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.ﬁfﬁﬁ;} Laboratory of Applied Radio Engineering for Humanosphere

IARIVF— - BEMEO—DODF T 5 KEFEI (SPS) D7
DDA 7P T A XV RABINEEONTER, SFEERTA
X L AREOMIE ~ A4 7 ol & o LB B3 178

FHFEICHL D ATV E S,

EEELR ws mAlEt (I
Naoki Shinohara

Professor / Dr. Eng. (Kyoto Univ.)
AR AT

<A 7 KT A X L ABI R

~ A 7 ST

Solar-Powered Station/Satellite (SPS)

Wireless power transfer via radio waves
Microwave-applied technology

1B SF B mAEL (T3)

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

KET RT3k
HEEEBERERN~ 4 7 0 ii%iE

High power wireless power transfer
Microwave power transmission with auto-tracking beam-forming features

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 (T2

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)

RISH, Kyoto University
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I iﬁﬂﬁ%‘l‘%ﬁﬁiﬁﬁﬁi} Laboratory of Computer Simulation for Humanospheric Sciences
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512, NEOEMFCHDAZWEMERE I 21— a Y LT,
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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.

KIEFR HE58 "ATHE

Yoshiharu Omura

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

FH T T A= IR IRBRLF-AH FA R ORI
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Computer experiments on nonlinear Wave—particle interactions in space plasmas

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

BERHE s wWAet (83
Yusuke Ebihara

Professor / Dr. Sci (Grad. Univ. Adv. Studies)
TEUBBTEG & B DY I 2 b —v 3 ¥
WRHETTA =DV I 2b—Ya >y
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Ring current and radiation belt simulations

Magnetic storm and substorm simulations
Solar wind-ground coupling simulations

3 183 HEEE TAEL (I

Hsieh Yikai
Specially Appointed Assistant Professor /

Dr. Eng. (Kyoto Univ.)
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Numerical simulations of nonlinear wave-particle interactions
Numerical simulations on the inner magnetosphere

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

Professor / Dr. Eng. (Kyoto Univ.)
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Exploration of space electromagnetic environments

Miniaturization of onboard instruments for space missions
Electromagnetic compatibility in spacecraft

FAER - 50 =AEE (15532
Yoshikatsu Ueda

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

Laboratory of Integrated Research
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A domestic and international visiting professorship for integrating vari-
ous aspects of humanosphere research.

FHREE zaxus mAEL (T3

Takeshi Murata (R5.4.1-R6.3.31)
Visiting Professor / Dr. Eng. (Kyoto Univ.)

Tascioglu Cihat

NEAFEHR TAUH - A1 L KF1EL (R5.3.1-R6.8.31)
International Visiting Professor / Ph.D. (University of Maine, USA)
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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.

ZFH 1% #ms maiEt 083)
Satoshi Kurita

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

FalX =R TER

Technical Division

IRHET 8 #isrims

Hajime Sorimachi

Technical Staff

KRMEHPET— 5 DR - Hike
MBI OMER: - B
SEIEFEFINTFIE SR & IAHEEE)
Wood diversity database management

Xylarium technical management
Cooperative research support and publicity
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I ‘I’_"/Q—E Center Head

REE—BR wEmE Akt (29
Shuichiro Kuwajima

Program-Specific Professor / Dr. Sci. (Kyushu Univ.)
FEE

FHEEA « 4 2 R—3 3 VESGR
Society-Academia Collaboration Research

Science, Technology and Innovation Policy Research
Transdisciplinary Research

AMESEEREIZY b

Unit for Interdisciplinary Research on Wood Science

Feima bR mERELI =Y b

Unit for Advanced Measurement and Technology Development

MEEHIRTF @0 mAL (23

Suyako Tazuru-Mizuno

Junior Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
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Wood species database construction for East Asian wood heritages

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

=21 "=V % B refertop.21

FHAER i mxtgt (553
Yoshikatsu Ueda

Assistant Professor / Dr. Infor. (Kyoto Univ.)
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Research for Fukushima reconstruction

Electrical and electrochemical properties of fine bubbles

Basic properties of proton-conducting material

—=22R—=V% B refertop.22

I jc'ﬁﬁt**ﬂﬁ{’ﬁﬁﬁl:‘y |~ Unit for Atmosphere-Plant-Soil Interaction Research

BIEITAL e axtet (2%

Kenshi Takahashi

Professor / Dr. Sci. (Nagoya Univ.)

TR B2 % A L 7o KA — A A A
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Atmosphere-biosphere interactions through trace gas exchange

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

FZILBESE s - 0T mAtEL (2%
Akifumi Sugiyama

Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
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Biomass Product Tree Industry-Academia Collaborative Research Unit

refer to p.21

JEPRT] MiEE - #E mARE

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

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
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Functional anatomy and pathology of woody plants
Empirical research for cascade use and regeneration of Satoyama forests

FEFE weess mAEE (13

Hiroshi Nishimura
Program-Specific Associate Professor /
Dr. Agric. Sci. (Kyoto Univ.)
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High-resolution structural analysis of lignocellulosic biomass
Biodegradation mechanisms of wood-decaying basidiomycetes

Structure and bioactivity analyses of natural products

TEIRER 1oeus - #E BAEL (B
Kaori Saito

Specially Appointed Associate Professor / Dr. Agric. Sci. (Nagoya Univ.)
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By Z&  Historical Background

AREFEMARPR HEERHEMA 52—
WRI RASC
RBRM19E ERINAT SN TEFEERRZCAMRERHI 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 % B 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  3AMFY - 1 REHMFICHHA - IS h, AER - — - \
(1991) SRRTRRT (SR 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 FHRAFHEZERFHEATE b 2—(ELRHE) (CUHE
(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.
FEAT L — 4 — (EAR). REMHERIR, BEBELCEMEBRDOL). £F-FME S I 2L—23> 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 TSR EBEBN—F vV T« —IL K] %E%E  The Virtual Field for Humanosphere was established.
TR 20FE(2008) EGEFHRAAEYIHCEOAREE &SP 4 A THERS RIS & €7 [FHErTRREZ BRI > X 7 4 (DASH) ] £3
RFIAMEEEE L TRME  The Development and Assessment of Sustainable Humanosphere (DASH) system was introduced.
Fr225F(2010) [EEBERZOERFIA - £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 —(RARERE (A-METLAB), STERMARERT> X7 4 (ADAM), FHEBHREEHAREMY
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.
T26F(2014) 10AFCERA - BESEE. £HFEHNZOEHE[EFEREA DB & Hik
The 10th anniversary ceremony was held. “Introduction for Humanosphere Science” was published.
ER27 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 X 7 L (CAN-DO) | 2 HEFIAME & 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 ETFBIR AR 2 — & 5L

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

T611-0011 FEFFFATE 7 E
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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