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RISH, Kyoto University
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Today’s global society faces increasing hazardous events,
which threaten the existence of humankind. Global warming
is becoming tangible due to the massive consumption of fos-
sil resources, and, consequently, weather disasters are intensi-
fied; man-made environmental pollution is widely spread-
ing; and infectious diseases are becoming highly prevalent
across countries because of the long-distance movement of
trade goods and human beings. Thus, these events become
globalized and self-aggravating. Embedded in Earth sys-
tems, including human activities, these problems are com-
plex in nature; therefore, deepening academic knowledge in
a specific area cannot answer them. For resolution, we need
to integrate our expert knowledge in various areas with an
interdisciplinary view.

At our institute RISH, we define the “humanosphere” as
an essential space that is indispensable to human activities to
try to precisely diagnose and assess the current status of the
“humanosphere” and investigate the cause of the events we
are facing in the “humanosphere”. From this, we can then
propose solutions to these problems with an inclusive view.
Specifically, we define the following five missions as crucial
themes to pursue: 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 Ultilization of
Wood-based Sustainable Materials in Harmony with the
Human Living Environment; and Mission 5: Quality of the
Future Humanosphere. Based on results from these five mis-
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Mission 2

Advanced Development of Science and Technology
towards a Solar Energy Society

IR HIT

sions, we aim to contribute toward the sustainability of the
“humanosphere” in which humankind lives. In other words,
we aim to establish a human society capable of sustainable
development.

To tackle these interdisciplinary problems in a new aca-
demic area, we need to collaborate with domestic and for-
eign researchers in related areas, and as one of the approved
International/Domestic Joint Use/Research Centers, we
have conducted research activities in association with Hu-
manosphere Sciences. The core activities we have strongly
promoted are based on “collaborative facility use/research”
for shared use of large-scale facilities, “collaborative database
use/research” for open use of databases and “project-type col-
laborative research” for promotion of collaborative projects.

In recent years, we have set up the “Humanosphere Asia
Research Node” in Indonesia, thereby strengthening the hub
functions of international collaborative research and foster-
ing talented people who expand the field of Humanosphere
Sciences internationally. We hope to cultivate people with
not only high expertise but also an international perspective
on the various global issues we are now facing.

We will continue to actively expand education and re-
search activities in collaboration with the Humanosphere
Science community, comprising not only staff and students
within RISH but also outside researchers, both domestic
and international, in an effort to demonstrate scientific land-
marks on humankind’s path towards a sustainable Humano-
sphere. We look forward to your valuable assistance, support
and participation.

Masato Shiotani
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
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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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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. RISH consists of the following
three core research areas: the Core Research Divisions, which fo-
cus on fundamental humanosphere research; the Department of
Collaborative Research Programs, which promote domestic and
international collaborative research; and the Center for Explor-
atory Research on the Humanosphere, which explores innova-

tive research by amalgamating different disciplines and expertise.
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By integrating the research results obtained in all the Core Research
Divisions, we pursue solutions to present and future problems

concerning the humanosphere by addressing our four 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
ABIRNA—%H - 2EFA
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
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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
|
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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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Number of staff members (as of April, 2021)

FRFV/NAEA  Uji Campus

EENHE  (FRERE BEEHE it
Permanent Limited-term Visiting Total
#i¥ Professors 14 1 0 15
HBUIR  Associate Professors 12 0 0 12
s8BM  Junior Associate Professors 1 0 0 1
Bh%  Assistant Professors 8 0 0 8
BATEPES  Technical Staff 1 0 0 1
£t Total 36 1 0 37
© KEBRAESLER n3E3A%m
Number of graduate students (as of March, 2021)
#tRE &t 31 ELRE &t 61
Ph.D. Total Master Total
o 6 06 06 06 06 O 0 O
8-- P Y Y Y Y AAA&A:A:AA HLRE EL3E
o 06000 0 O Ph.D. Master
W W W W W W .Iiﬁiﬁ%ﬂ ’ ’
[ 4 Graduate Scool of Science
- o IFWMEH 1©
a @ Graduate Scool of Engineering
REMER 9 34
Graduate Scool of Agriculture
o BHREMEHR 10
o 6 6 6 06 06 6 O O @& Graduate Scool of Informatics
%W ¥ Y T T Y Y Y
) £t Total 31 61
-
e PD7xO—%4 & &M3E3/5E OTAEFRFE i mRM)
Number of research fellows and research students Annual Budget of RISH (Unit: one million Yen)
(as of March, 2021)
3,000
JSPSHEAFRIMES
JSPS Postdoctoral Fellowship 2
for Overseas Researchers precae e
2,500 Donations
JSPSHHIMAER HEMFE
JSPS Postdoctoral Fellowship Researchers ’J‘.Wﬁ“
oint research
E‘y:/ﬂ 7@]&“%5 4 2,000 funding grants
Mission Research Fellows SEEARE
Research
7Oy z/MPD7z0O0— funding grants
Project PD Fellows 38 1,500 R
KAKENHI
WMEE-ZREMAR 0 (Grants-in-Aid
Trainees, Contract researchers for Scientific Research)
N 1,000 ke
%Wf&iﬂ%iﬁt 6 Management
Research students and others expenses grants
NG
£t Total 51 500 Labor

RISH, Kyoto University

expenses grants
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Director

s
Faculty
Meeting

2ydav
HWERRS
Mission-
Promoting
Committee

BIPf&R

Vice Director

EERER
Advisory Board

=,

R RZEEB

Core Research

Divisions

SaHXEFEER  Uji Administration Office

Division of Diagnostics and Control of the Humanosphere
N F 2 AR A
Laboratory of Biomass Morphogenesis and Information

N AT AT

Laboratory of Biomass Conversion

LTSN (A

Laboratory of Metabolic Science of Forest Plants and Microorganisms

BHEBETHEHS T

Laboratory of Plant Gene Expression

KBS

Laboratory of Atmospheric Sensing and Diagnosis
ARERIEIERA

Laboratory of Atmospheric Environmental Information Analysis
L— S —AREHF DT

Laboratory of Radar Atmospheric Science

AHX

Structure

FROXFRYE

SFEERREARR SRR - THRZR
Division of Strategic Research of the Humanosphere EEATRTR - EEREARATER)
i G oy (A g o
Laboratory of Fiber Multiplication
KRBT — 2 R E [E3 ]
Laboratory of Atmospheric Observation Data Analysis H ks, RS
FERRSE (ENER) EIAZEHE. EZREREA
Laboratory of Advanced Research
REMRIT NEAER)
Laboratory of Integrated Research EpE
BRIFES S HEAZE) . ‘
Laboratory of Interdisciplinary Research 2%;?;; BE
SFEFRFERIRIRSR
Division of Creative Research and Development of the Humanosphere
EMBHEMH S E
Laboratory of Active Bio-based Materials
BRI FIRIR S 57
Laboratory of Sustainable Materials
EEBEAEEEHF ST
Laboratory of Timber Science and Engineering
BEERELESEF
Laboratory of Innovative Humano-habitability
SR RS E
Laboratory of Computer Simulation for Humanospheric Sciences
SHFEERCRASE
Laboratory of Applied Radio Engineering for Humanosphere
FHEERIRIRRES T
Laboratory of Space Electromagnetic Environment Exploration
.......... o EBFHEIHEE
BT HEERR R —
Department of Collaborative Research Programs e 0F—A~R—2
HEHERR ‘
Department Head © BHVAZTHLE
$EELEERFIPMFE S T4 AT 1 A, BRI
Section for Inter-university Collaborative Programs o EEHFEIR
SHFEERHEFIRAMRS T ORER LETOHEF - BR
Section for International Collaborative Programs e 7T )Y —F /) —NHETR
B HEREE SR HEFHIA - LEHAEMREFIRES

Board Meeting Working Committees of Inter-university/

International Collaborative Programs

o ~ =Ty &5
BSR4 — R ottt
Center for Exploratory Research on the Humanosphere T AR

ta—K o /O 1y MIHEIMEDHE
Center Head © H1FERIS AR,
EFEFEARFRS T

Laboratory of Exploratory Research EEBTSY Iy THERE
S HFEERHERESE

Laboratory of International Collaborative Research o EEHEIRIZ DM
SHFELEXFRRESE

Laboratory of Inter-university Collaborative Research o HERZTELDES

ey N . = O LRI VRITI L AT IS~
SFEFERFMRE S 2 —EE R

Board Meeting

ML SZ3E3E  Institute Support Office
HTFEIRAZFIEYEETS Department Office (RISH)

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

nity. We also contribute to scientific development in Asia and other areas.

EREEMEZOS LI b

International Collaborative Research Projects

W OWFEE & ORMBRIN 2 2 8 L. ik ER L RfsE %
BB LB AR FORER LIREZ O I L TVuET, 4
FICEEE, FrB oA T 5 EESILFEDFRIE5 14, A~ O
RHTEHEBIIER]L57 44, SHEAIEE O~ EFUTIEN
15544 CL720 £72 MIEHOT V7V H—F/ — FICHHEL
72SICORP(JASTIP) 7u ¥ = 7 k%, BHpH iR EEE#E (JST)
& ERH B JICA) ICX ASATREPS 7uy =2 v e k%
WA LT, B2 AMERRLLAME T Yo7 M EHfEEL
TVWIET,

KiFaln - ReROEFRFEREFIR

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
institute while a total of 155 foreign scientists visited RISH.
Both the SICORP (JASTIP) project, which is linked to our Asia
Research Node in Indonesia, and the SATREPS project, which is
supported by JST and JICA, cultivate global human resources and
help to launch research projects with developing countries.

International Cooperative Studies Using Collaborative Research Facilities

AV FAVYTHAR MIMICHLEAR (RERAL—5—).
HEEFE T ERITICHELTWAMU L -5 — (M EBEE
KEBMA KA L — 5 —) ik, HFAAHOEBALZ BMG L Tw
T3, MEESILAEMFAFTH(DOL) . £l -HFHEY I 21—
Y a v 74 =K LSF 22U & T 5o H R -
ik T EREREI L T 5 & L BT, B BESLEE
HEEZREL TV ET. FEHNIIP30~37ZR)

EfMARS - HE7077 4

The Equatorial Atmosphere Radar (EAR) in Indonesia and the
Middle and Upper atmosphere (MU) radar, our biggest facility,
have been accepting international applicants for inter-university
collaborative programs. We promote internationalization of other
large 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

EBEY Y RIT L A7 — VR, BMEGL TWET, F/,
ra— VTR RFEEEL =Y P2 EB LT, AEIAKE
WZ & BAEBBEICET A LR IEL ThET, X5

2. A ¥ BA Y TREEE (LIPTD) & o3I & ) [EEBER 2

7 —)V (HSS) | ZFIK 2045 X 0 IR4E B L. P 234E A
5[ ERAFEREY R Yy A (ISSH) I PHEL TV E§,

(P10 - 1112 b EEHR)

RISH, Kyoto University

RISH organizes several annual international symposiums and schools.
Innovative Humanosphere Science is also promoted by employing
overseas researchers at the Global Sustainable Science Unit. Further-
more, RISH and Indonesian Institute of Sciences (LIPI) have an-
nually co-organized the Humanosphere Science School (HSS) since
2008 and the International Symposium for Sustainable Humano-
sphere (ISSH), a joint research forum held with HSS since 2011.
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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
L DRI E R L CwE T, FH2EFERET
ZORIL2THIIOIIZY ., EL2WMLTWET,

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 2020
we had 27 MOUg in place, and the number that is continually increasing.

1 FE ERHEKRE Nanjing Forestry University

D TIvA vAmER s wRRRR SN (0Pl oo s

3 AVERRY7 12 RR I TMZEFET National Institute of Aeronautics and Space of the Republic of Indonesia (LAPAN)
4 =T YU TERKE EWES School of Biological Sciences, Universiti Sains Malaysia

5 TZ14UFVK 71 57 RVTTEMATHAERR VTT Technical Research Centre of Finland

6 E HLRMAE Zhejiang A & F University

7 TXUhERE FITHRIKE KR - HIBFER College of Atmospheric and Geographic Sciences, University of Oklahoma

8 AVK FHEF BE:ASEHERMRER National Atmospheric Research Laboratory (NARL), Department of Space, Government of India
9 TWAHIT TIHD) TEER  BRBEEEE Institute of Mathematics and Informatics, Bulgarian Academy of Sciences

10 whE FEMHERE Southwest Forestry University

11 &5 ERIRIhAYE FHEERETER: College of Planning and Design, National Cheng Kung University
R Loy ey oty o At Facuty of st el
13 AV RRI7 1V RRI7EER E9HERRE 82— Research Center for Biomaterials, Indonesian Institute of Sciences (LIPI)

14 &4 FaoOYAVKE B Faculty of Science, Chulalongkorn University

15 #BE SIRAER ILMBIERIZERS College of Forest and Environmental Sciences, Kangwon National University
16 AV KRIT7 AV RRITAAFTLKE AT - SHEFE Faculty of Civil Engineering and Planning, Islamic University of Indonesia

17 dE RALMEKRE  #EEEE - TIESR Material Science and Engineering College, Northeast Forestry University

18 AV KRRI7 TUESAKE B Faculty of Mathematics and Natural Sciences, Andalas University

19 AUK 1 > FHRESIFERR Indian Institute of Geomagnetism (IIG)

20 &®E EsrhEkS National Chung Hsing University

21 NVIS5Fva VI KE Khulna University

22 B BEERERAERESEERFHE X — National Space Organization, National Applied Research Laboratories of Taiwan
23 BE B e EREPiEmEE National Museum of Taiwan History

24 AVRRST LSTINTIAS Hhemp chr:itélaltSrfelyz?\;lisk‘:xé!;i;zltérﬁ:‘/é\f;‘il;ematics and Natural Sciences, Faculty of
25 AVKRYT  AVFRITREHRE Dovelopment and Inovation Agency. Minitry of Emironment and Forety
26 W=7 AP - Universiti Putra Malaysia

271 79VRA OL—XX#¥ Université de Lorraine

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
SHEINREIRTE H O Z 7 ANIE Z OS5 EM TIER104 T,
B3, BEPEH268PTEHELTVET,

€S

RISH established three positions for visiting scientists from foreign coun-
tries. This program started in 1986,and we are now hosting approximately
6 scientists every year. We also encourage young scientists to participate.
About ten foreign post-doctoral fellows have visited RISH under the
“ISPS Postdoctoral Fellowship for Foreign Researchers”. Additionally,
we accept approximately 26 foreign graduate students every year.

RISH, Kyoto University
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FEBILFEFEONTHREZ 3L T 5 & & DI, EfF
PRS2 X2, SHICHESEEBENZ AMERK
D, WMERBGE TR 2 REOMULIIILY MLA T
WEg, 4 ¥ FAY TR (LIPDICJASTIP &
L CEFET V7)Y —F  — F (ARN) [ 5K
RBRETHELEDIC, v L—VT - BE - FETO
EREY VR LD, A—T I F—DA
y—% v MEME, £ ¥ F AT T7 TORABFITHT
HIFEREE, HFETFT— I R—AD I F—H—/"—
RBELREDEE 1T 2o TVWET, ZDIED. AW
EH - AWERECHETAEBY -2 Yay TR
JASTIP L E#E L CRfET 2L L b, £ ¥ FR Y
7 TOELEERE A 7 — v (HSS) OIEEIC LS L
F L7z M24E12H22~23 HIZIE, #4564 %
EL103%OBMEBED S LESHALLET V7 )+ —
FI—FI VRIS T4 VEMBELE L7
ALEEIZEITIE. ARNOWEE 2 & B L <, AFEF
FO—BOERILEZHEEL 3,

57 OTIY—F/—FK

Humanosphere Asia Research Node

Utilization of Tropical Biomass
in Relation to Environmental
Conservation

FET 70T HERE RN ATADEE - HGFET—E~N—2R

Cooperative Study of the ERAIA - AR HEMA IC & B ERRERIRAZE

“Equatorial Fountain” Cooperative Research on the International Cooperative
Sustainable Production and Studies Using the Database

for Humanosphere Science

4178
FOTVY—F ) —F

Humanosphere Asia Research Node

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 the Indonesian Institute of Sciences (LIPI) was founded jointly with the
Japan-ASEAN Science, Technology and Innovation Platform (JASTIP)
project; 2) the 1st, 2nd, 3rd, and 4th ARN Symposium on Humanosphere
Science was held in Penang, Malaysia, Uji, Japan, Taichung, Taiwan, and
Nanjing, China, respectively; 3) a number of RISH Open Seminars were
delivered and broadcast live via web conferencing to selected foreign re-
search organizations; 4) a server mirroring system for the “Humanosphere
Science Database” was installed in Indonesia; 5) and a lecture and practi-
cal training course on atmospheric science was offered. ARN also served
as a co-organizer for the International Workshop on Bioresources and
Biodiversity in Uji, Kyoto (with the JASTIP), and the “Humanosphere
Science School” in Indonesia. ARN held “the 5th Asia Research Node
Symposium on Humanosphere Science” as an online event in Decem-
ber 2020. A total of 103 participants, including 56 students, attended the
symposium. With these ARN activities, RISH is in a perfect position to
pursue the integration of different research disciplines and to promote the

internationalization of Humanosphere Science.

SHEETOTIY—F ) —K

Humanosphere Asia Research Node

Sv>ar5 aafiidEFE

Mission 5 : Quality of the Future Humanosphere

Mission 1 Mission 2 Mission 3

10 RISH, Kyoto University

Mission 4

EFR#EERFED

NTHERILEAMER

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.



HEET STV Y—F ) — FRAFH(JASTIP #EAS K EEi)

ARN & JASTIP Joint Laboratory

AT VTV —F ) —F
TRA Y F2Y7 - FE IV
D LIPI - AEWHHEM RS
F—ICHE TR ERE LT
WEF, TS EEHL.
ND S F S F eI A E
HEBET ST Ay hT—2
DWNRRE~NDT 7 A RHMEST S Z & T,
ASEAN & HADONTHEREOKE ZH-> TV ET, 5
2. FYNTTFLENT AT E LT, 0T
Whge# & BN O R O L F A HIZEICE | 2 At 72D O
MAEMBEL T E T,

ARN serves as a network hub that connects research between
ASEAN and Japan through joint laboratories in Indonesia and

also provides an opportunity for various research institutes in Japan

¥FEET7OTIY—F/ — FOHEES

Capacity Building

HGET7T VTV —F /= F2HubE L7V 7HEICE
JARREE A Y M T — 2 BR—=RI, EBENICEREL
) — FTEBETFEE - BB OERZ 1I0) 7,
EHER 2O H TR 2 I 05720, EER 27—V
(Humanosphere Science School) #4 ~ FAx T 7}
b7 ¥ 7 fBENC BV CHET 5 & & H12, AFET
VTV —F ) — NEEH L LFANZEE Ei L. A
Bt %2 S 2 5 ERBE 22 MM B Z #ED TV E T,

BAOEFET DT

JH—F /=K RIT L

(SHTE12 A 26-27 B/ FERRH)
The 4th Asia Research Node
Symposium on Humanosphere Science
(December 26-27, 2019/Nanijing, China)

to access ARN’s overseas facilities. In addition, ARN highly en-
courages overseas researchers to conduct collaborative research us-

ing domestic facilities under the joint usage platform it promotes.

ARN supports the career development of young researchers and
engineers by offering opportunities for collaborative research and
involvement in international schools in Indonesia and other Asian
countries. With ARN’s support, these young scientists can grow

into future leaders in various fields of Humanosphere Science.

12 RRXITICHE I BATHERE SFEMEZ T L2017 - 7 BAEFBERS >R DU L (FR29F11R1-2B/4 > K227 - KAd—L)
Practical training on atmospheric science Humanosphere Science School 2017, The 7th International Symposium for Sustainable Humanosphere
in Indonesia (November 1-2, 2017/Bogor, Indonesia)

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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Ho%) HIHAE TEBEICE TR E T,
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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
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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—b
TiEE T2V 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

HRRFHE
Fix
micrometeorological

™ dii Py i
LU fopy "

WEERICEDS TIRED
WM E(ER

Rhizosphere Plant-Microbe Interactions Involved
in the Material Cycle

K- LEBER

Material Transport the and the Rhi
w
A&E . o
XU Nitrogen Carbon

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

Iv ¥ a v 2TRRBGT AV —%2 L CEERA
TH72DIT A 7 OWEH TN+ T 7 /0y —,
LF R E2 LT K AV ¥ — 2 EHICE
e BT — R LI BIFgE R D E 5
SHIT, MEBIC X 2 RFFEELW TH LN < A
LT, ERRE R - MPRHCAIR U CHRIFIE S
BLIFFEICHDI AT T, & AR E A~ D%
ZEpALL. ZOBEEBMIZT TR BRI AT A

SEHLET,
AT RILF—
Solar energy
HeBEhE Bk [2451
White rot fungi  Enzymes  Yeast
a7l fihgst e
q Termites Catalyst Bacteria
& AR -
AENAATA T CO EE
4 Wood biomass GO, fixation
Ia / _)[/ " . 1
Bioethanol AR S
Thermochemical V‘{00(1
K& - XA reactions biomass ‘
Hydrogen / Methane T
‘ Recycling
(@
Chemicals
TRRE M R
Functional carbon
materials

14 RISH, Kyoto University

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 DICTETINETY |

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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HWHERBEEROMR

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

0, FB water
EDR TN

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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Mission 4

Mission
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Development and Utilization of Wood-based Sustainable Materials in
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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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Learning a lesson
from the past wood cultures
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Timber utilization
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BIRIERFRAERRMORIK
XUBE

From Production to Recycling of Wood Bio-
mass-Based Materials

KARBEH

Bio-basedwoodadhesives

ZWIT  Deformation
Processing

REHBEMOLEE, I, FIA EE BEFARICWES
—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.

EYHKRT ) HEOBIK

Bio-Nanostructures & Nanomaterials

EMH B OEMEREEEIEL CEBREL. WIKICHF VRO
LW/ za&EL 9,

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.

A OEZERTTED DA ETF
Humanity Sociology
with Scientific Analysis of Wood

AMICRAAT N -IEHRE S £ S ARENTF
BCE-TUOD EE, BREARICHS T BKM
FEO® ) D1 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.

AE#HE - KEBEOFE - AR

Development and Evaluation of Timber Materi-
als and Structures

RERBEMHOBEMROFEPESHEDFRE. 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.

REBEFRREIRS AT LOWEE
Eco-Friendly Life Systems for a Sustainable
Future

Wood-deteriorating fungi
AL LERDIAR

IV A BEINFAUC KD
RS E

Fast pyrolysis SiC &M
SiC composites

with pulse current heating

F/ 81 VEY NEE

Nanodiamond structure
EMEIBLBRDI=DH D
BREROWEMMHEDIAZ
Study of insect perception
for microbiological control

A OLIIBDREEAE
AR OBIR
Mechanism of wood deterioration
and high-performance wood products

SO7IRE

AMERICEIT DR

Wood-attacking insects

BREER HMH2VBEEBICSIIAEREREET
WS, RERBOBRBIRY AT LEEKLET,

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

RISH, Kyoto University

19



i EFE

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

themes for human life by means of humanosphere sciences.

K. KRH)

Harmonization of Human Health and the Environment: Bioactive Compounds,
Biological Effects of Electromagnetic Fields, and Air Quality Issues

HEWNA A~ XCERT ZEIHEMENE., SREFDERERIE,
kﬂgtﬁM'téﬁT—Vk\A@ﬁ%&bvkhht
OFAFMICETIMREHELE T,

This mission addresses divergent themes related to human
health and environmental harmonization, namely, bioactive
compounds derived from plant mass, evaluation of biological
effects of electromagnetic fields, and air quality issues sur-
rounding human environments.
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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.
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FHRM R KR TREIRA
Towards Sustainable Carbon Flow
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Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

Ivyral2
ABIXNF—FE -
=EFA
Mission 2: Advanced
Development of Science and

Svvarv5s EmbiiErFE
Mission 5 : Quality of the Future Humanosphere

Tyarbs-1
ADRERR - IRIZFA
Mission 5-1:

Harmonization of Human
Health and the Environment

Ivyar5-3
BEEREICHIIZFE
A& - H EE OSBRI
Mission 5-3:
Space-Atmosphere-
Ground Interaction:
in Daily Life

Tyarbh-2
BtRE RS DMEE
Mission 5-2:

Establishing a Society with

Reduced Dependence on
Fossil Resources

N

Tvyarbs4
AIODVDORIFIZKD
=E
Mission 5-4:
Scientific:Research on Wood
Selection and its Contribution
to Saciety.

Iv3r3
FHEFTRE

Mission 3: Sustainable
Space Environments for
Humankind

Ivrav4
IR -
RIEHAES AT L
Mission 4: Development and
Utilization of Wood-based

Technology towards a Solar
Energy Society

Sustainable Materials in
Harmony with the Human
Living Environment

BRERICHITZFE - AR - h EEOZEE

Space-Atmosphere-Ground Interaction in Daily Life

FHIYZAT LI, EEFEBEXZ2P2EBLHEICTSTH
ZIBIRL - BRI - RIEMEEL CFIRME L TH Y. ZTOHEEIR
FEHAREECYHE S AT LETEICERLTWS, X
N—ZFTUOMU L —FIC L BER. HERGLY XT L
ICEBARUCEHT IR, FELOOAT L V> THIH
FHEREOENRFEADTEL EOMREHET 2,

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

Re
Preservation
FEHIA FHEBED S OFE
| — ‘
Space debris Environmental effects

N

FEA > T  Space infrastructure

AL VE— NIV TBE
Positioning, Remote sensing, Communication

$%4fiBA%  Technology and development

RKODVDDFELAICKDHETIR (AERE AEEREAEER-T—EN—A K IDVDOEE)
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

RODPVWEENLEED

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

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

events, such as symposiums and open seminars.

S EEFERRFMAE 2—

Center for Exploratory Research on the Humanosphere

SEHFEFRIRTREADRR

Expansion to new interdisciplinary fields of the Humanosphere

BRI (ABEEE © FHHE © ATE © FHE)HF2OHE

Inter-sphere science of the human living environment, the forest-sphere, the atmosphere and outer space

707 17 MRARRREOHEE

Promotion of cooperative research projects

SEEFIRRFMAD

Laboratory of Exploratory Research

70914 MERRORE - EE

Planning and management of Cooperative
research project

S FEERERMFE S
Laboratory of International
Collaborative Research

ERHEIREDHE
Promotion of international
cooperative research

S FELERRMFE S
Laboratory of Inter-university
Collaborative Research

HEMREEDEE

Steering of meetings

EFERFRAFR SHFEIvaVHR £5ET 7Ty TRERR 7B RIOIL A—To&3F—
Exploratory Research for Mission Research for the Flagship Collaborative Research Sustainable Humanosphere Open Seminar
Sustainable Humanosphere Science Sustainable Humanosphere on the Humanosphere Symposium
Iy a VEEMRE FAIREE FRMEALHEE FHRRGHE
Mission research fellows RISH staffs In-campus guest researchers Out-campus collaborative researchers
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e REALF TR

“Research for Sustainable Humanosphere Science” program

NEDOEGIERORESE & & 25 FERZICED 2 HER
MR AR - HET D202, FR21 FED SFZRHNDE
FMREZWNRICEEAREAE - EEL TVWET, Fik
28FEICIEENDSDICEERIREE L. SHTEED S &
ICEERD S5 ERMHIRE < L. HSH2EE I3 6 EDIAEE
BEFIRLE L

® SH2FEDMFRE (k. 2688

The sustainable survival of human beings depends on explo-
ration of research topics related to Humanosphere Science. In
2009, we started the “Research for Sustainable Humanosphere
Science” program to find and promote these studies by young
researchers. In 2016, we started receiving applications from
overseas researchers. The upper age limit for program appli-
cants was abolished in 2020, and 6 research topics currently
support this effort.

Examples of Research Projects in FY 2020 (Total 6 titles)

B8 RE L KRT SRV - T7A YNTVEEFNIC LB EME REEME OWIEHHTORMTE

Katsuyuki Takahashi : Development of plasma and fine bubble combined system for allelochemical decomposition

=B KRE: FO—2p507A YL AEEZERALENY TV —LARREZ2) VIO AT LOERIRE
Tomohiko Mitani : Fundamental Study of Environment Monitoring System Utilizing Wireless Power Transfer from Drone

FEIA B - MERELZR=E0K T OBBRICREHEICEH 1T 5T/ BEDTRR

Yoko Okahisa : The observation of nanostructural changes in bamboo cell walls on the thermal softening temperatures by synchro-

tron SAXS

1B 2 | BERED S AED v RRORERDES FEL S S MO LEBARRT

Ken Matsuoka : Comparative analysis of low molecular weight biologically active compounds in tubers of domestically produced

Pinellia ternata varieties

R E(C : FRERKE TR SN AN L ESIEOEER

Akihito Nagahama : Replication of characteristic vehicle order observed in developing country

EHFEEIVa VMR

“Mission Research for the Sustainable Humanosphere” program

UREFFTld. AEOEFICEHIEREOREICIRYED
=HIC, 5ODREI Yy I3 ERTELTVWES, 2hdD
HEEI v Va2 ERIEREHIC. FRIDIAEE %
MRICFR21 FEL SERMEE AR - FRELTVET,

FER28EEICIIEN D SDISEERIEEE L. SF2EE L.

2HDRBEERIRL E L /=

o SHM2FENMAFE (k. £227E)

RISH has adopted five scientific missions to tackle the immediate
research needs related to the survival of mankind. Since 2009,
we have supported applications that address these missions
from researchers from within and outside the University through
the “Mission Research for the Sustainable Humanosphere” pro-
gram. In 2016, we started receiving applications from overseas
researchers. We adopted 22 projects in 2020.

Examples of Research Projects in FY 2020 (Total 22 titles)

BOEZ V7 NI I TERBF ¥ RVBES AT LZRAVEFREARL—F—T 47T 1 795 —NERROBF

Hiroyuki Hashiguchi : Development of Adaptive Clutter Rejection Technique for EAR using Software-Defined Multi-Channel Receiver

System

B BiE | L—F—1 O N\—2a VLK BAKUEEL - ELFOFE BT ORF

Koji Nishimura : Development of measurement technigue for atmospheric turbulence and disturbance using radar inversion

T8 88 FO— RIS RBFRIFRRS KUSKEOS R

Toyoshi Shimomai : Development of a compact spectroradiometer used on a drone for a lagoon area remote sensing

BB RA 1 TIAF Y VREEDDNA A1) Y1 I VDI DRFEFME S HBRDRFLFIA

Takahito Watanabe : Screening and utilization of xenobiotic-degrading bacteria for the bio-recycling of plastic waste

HH A : 2O7)ERE VERHEBERRICEIE Y/ /0TS RAF Y I AORER

Tsuyoshi Yoshimura : Circulation of micro-plastics by termite activities in soil ecosystem
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SEFET YTy THEAMR
Flagship Collaborative Research on the Humanosphere

[(EEFB 77y 72y THERMZE] 4.
FiZIAZRER & & TREBIICER L T
7OV 17 NIARAEEZEL. %
hsDaRbzEH3 2B E L
TVWET, FR28FEEICIIARNDRE
LEfTARS EEBHIC, BEHESDE
THRLUE LA

The “Flagship Collaborative Research on
the Humanosphere” is an effort to pro-
mote and enhance the visibility of project-
based collaborative research actively con-
ducted in the Core Research Divisions. In
2016 we reexamined the existing projects
and expanded this effort to five projects.

o N FF /2T )T IVHERE

Bio-nanomaterial research

BEYEHFE Automotive Parts

FER F/IO—2
. . . [ NH Space Technology g
HRAKRE : KFE2 Leader : Hiroyuki Yano Tree a o A ano Celliose Vehicle
T/ RES
Biotechnol Home
BRI DRSS E D 5. IO —RF ) T 7 15— an lotechnology e
2N e
DEE - #EE(L - BEILICE T 5 R EAMT Prant Gal moFase  pomerprocessing LT 7
Polymer Science o W
(DF;E% & % @%ﬁﬁ{t %\ i’;}ﬁﬁ?% EEE;%@ —10nm SR ERBETY Flexible Computer
- Fiber Science < Material Recycling TR
BREITED TOET, ILEa—AF ) T 7+ 75— (CNF) IMAYLIVA waEp Electronic
Cellulose Nanofibers Bio-Science CEIEDE /1% Engineering
. . . L
In this flagship research, we perform collaborative fu- 2 " AT )
! r o AERIE Energy Science WiRTZ " TAIALTV
sion research for the production and reconstitution of Wood Sclencdl Hevianicd [ijif File TV
N . . e ngineering i i
cellulose n_anoflbers to contribute to the establlshmgnt e et P Engineering - 5y _oires
of a sustainable humanosphere through the creation Forestry Science  Engineering  Food Science —L
N . . 1
of advanced bio-based nanomaterials for use in auto- hO—2RE Transparent FRP & ERARAT
" 0y Cellulose Science .
mobiles, buildings and many other products. Information
M = 33 Technology
Housing Materials 7'/7'7/ o>
Nano technology
H X
o HEHEMNIATAD S— &
= = el o,
ﬁﬁa’giﬁ*“m “-ﬁ?éﬁﬁa’g%ﬂm% ;) E;;;;.‘;\/j Environmental impacts assessment S ’:
B 5 SRR
Integrated studies of the sustainable produc- DRI SFE : H:O e
q Th n n n Molecular el
tion and utilization of tropical biomass plants g breedng co: .
ke Growth PN AHHERICE 6% 5CORE

WFEE  HEEA
Leader : Toshiaki Umezawa

EEMHPEBEL CE B T7H 7 AIRICEAT
BRRICEDNT, BHHAS SVERRNA F
Y RAERDOEFRNGCEECFIROEREHITS
CEERBMELTWVWET,

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.

Plantation

N AT A
Biomass crop

CO: Emissions by disposal,
deterioration or burning of wood

REE{LXTR «

Global warming A\ @d

countermeasure

i N
: RENAATA
AV W \ rea studies HROFIA
ZREE \ Utilization of

Vi
HTK
Underground
water

N-fixation THTRUR

Absorption of
nutrients

lignocellulose biomass

BIE & MR DHERF
Fixed carbon

TA70O—f##fF  Mass-flow analysis

R ), SRMATHEER

forest

o FHAEFEICHITHIRIF—Ei%
BIICET 5HFRMR
Collaborative study on energy transfer
processes in space humanosphere
MARRE : AHE-

Leader : Yoshiharu Omura

BROICRETHF—OSEREOI21L—2a>
Simulation of aurora breakup that occurs spontaneously

F—OSRS

Aurora breakup

N ARZE BB EREE ik Hb_EIXEA
Sun Solar wind Magnetosphere lonosphere Ground Power grid
IXNVF—Difh
Energy flow
REHRE ATIHE
Radiation belt Satellite

KRN S 4 —OF RUOBEHEHICED T
FILX—EXBFEERAS 2 L. EFEO
T« REDBRICEBM L E T,

To contribute safety and security of the hu-
manosphere, we investigate energy transfer
processes from the Sun to aurorae and ra-
diation belts.

24 RISH, Kyoto University



S 1EEBFEEAFEMZE L X — Center for Exploratory Research on the Humanosphere

o YA VORGRAICEAIRLF—D
X - METRERRE

Collaborative research of energy transfer
and material conversion by microwaves

MEARRE : HEER Leader : Naoki Shinohara

AEBMEOBMNIE. BEIGEEFEPL—F—-CHWShE Y1 70Ok
., IXNFX—ELTHAL 71V LAOIRIVE—EER (Y17
RS - 74 VL XIAE ) . v 7 DENEIC L 3ETH (KNG
INAFRZADSDINAF IR —Ib, INA A4 I DILZERDEINE
k. RUEBHEROMEEIE) T, AERMARIE. EFEMEFROE
BEED L. v VORIRE(CFERRE. RUOMEEERIFOMZE
EDSMTBEICLY ., 21 VOEIRILX—ICARZORE LIS
iR EEELET,

This collaborative research aims to open a new field of microwave utili-
zation 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 such as metals and ceramics). This collaborative
research also aims at expanding microwave-applied science and
technology through communication between microwave engineers and
chemists, biologists, physicists, medical and material scientists from the
Research Institute for Sustainable Humanosphere and other research
organizations around the world.

XA UOK

Microwave

BEIBE L —4—ISA
Usually used for wireless communication / radar

AU ORIE
TRILF—HEX IRLF—THD fulce
Energy Transfer A microwave is energy Material Conversion
XA U OKAE EE A=Yk
Microwave Power Transfer Microwave Heating
IoT. IEF 2 2ABRFICLD ERE. BTRILF—
SRR EOEIR High efficiency, energy conservation
Toward a next generation BB % © - 7R R

sustainable humanosphere Value-added new materials and biofuels
with loT, Ubiquitous Power Source

FHAGREBICLD
FHEHABREFEDORER

Toward a sustainable humanosphere
in space with Solar Powered Satellites

YT IAVEBMARICKSEEFMA

o FEITF7IVTYV
Equatorial Fountain
MEARERE LA & Leader : Mamoru Yamamoto

FEATF TRIBEESHANTERCHY . AUEEERESEEEX
RUCIRNF—EBHEEMEL £ T, T ERPEREMISICHRT
2YE . FREHICIER L. EAICKRE EWF 5 Wik ICHREL
LET, 4@ honTOEX % [FRETFI>T] ERfTH.
12 RRITDFEARRL —Z— X DEDHRICS S8R, £
R IaL—a OBMEACE>THELET, A7OV 17
FClE, FREMU L—4—EtEHHEL T,

Cumulonimbus convection is active in the equatorial atmosphere, which
generates atmospheric waves that propagate upward to transport en-
ergy and momentum in the upper atmosphere. Materials originating
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 instruments, and
by modeling and simulation. This project also promotes plans for the
Equatorial MU Radar.

FdZFDE LTERE
The solar radiation becomes
4 ARSI R F— the maximum on the equator
Solar energy
500km
# RS
Themosphere geomagnetic field
BREE TSZAINT I
lonosphere EHE AT E Plasma bubble
lonospheric dynamo“_.. JOLTON 0 TSXY
Y o S o Soy TFIVFY
A 100km & R A ‘ Plasma fountain
3 T X F—
REE TPIVT>
E; et Atmospheric waves Energy fountain
A
A 15km oMmE
777/7/
A Ma‘tenal fountain
POpIE] TS

At

Troposphere Cumulus convection ;ggk
g FEMU L—H— Meridional material
y Equatorial MU Radar circulation
.
SRERE ° I ﬁﬁfﬂﬂ’iﬁ
Tropopause Global observation network

Exploratory Research by Mission Research Fellows

=M. £EFEEREOXREFE - RS E LT A
MOEFICDHELEREEHE. ¥4 b":‘;AFaEJE‘/EI\ FRAAEL
ASE., BSLUFHEBZEEFERIELTIO-1IZES R,
% O [FIRIE2 0T & FATRYRE] (SR T 2 EHAFREER D
BHREREZIEINPZZEEZDELTVET, S vaHE
W E X, MEFDFERFMEL 2 —ICFABL. &
FERZOAREDETE5ONDI v 3 U ICEb 5EFEF -

BANAEME IO 17 MIBRWHOEFMEE T, (GF

Mz HRAR—TA)

As the Humanosphere Sciences Joint Usage/Research Hub, RISH
defines the humanosphere from a global viewpoint as the spheres
vital to human existence: “the outer space”, “the atmosphere”,
“the forest-sphere” and “the human living environment”. The
center promotes interdisciplinary and exploratory research pro-
jects by Mission Research Fellows, who are young researchers
and members of the Center for Exploratory Research on the
Humanosphere. They work on exploratory/fusion research projects
relating to the five missions for establishing humanosphere science
(details on the next page).

RISH, Kyoto University
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SV a BEHNMEEDOMFEAZR Researches by Mission Research Fellows

o BFRRFBEICEDVV/HMTBRORERL 70 ADOEHA

Forest soil carbon dynamics:

carbon allocation of tree photosynthate to belowground ecosystem

REFRRF Mioko Ataka

AR Tl AR DR REIRE % B
$32ET, M EE—TERERRED
DHEHICER U EHMEIERERE
TOEXEEEAT A EEBIEL TV
%7,

CO, efflux from soail is the sum of root respi-
ration (including the translocation of photo-
synthates) and heterotrophic respiration. We
have attempted to elucidate forest soil carbon
dynamics based on in situ measurement of the
carbon allocation of tree photosynthate to be-
lowground ecosystems.

o FEDRBIHMLIED SDRFML EMEMRRORREEA

Variation in soil respiration and its relation to microbial communities
in contrasting soil types in temperate forests

h#5ES Ryosuke Nakamura

AT, Ea3EEADRIETER L
HEEHRE L. HRMERRICHT2E
MR & MEMRIE D RN
REBRS »ICT B,

Forests are key to climate change mitigation,
but we still have much to learn about the de-
composition of organic matter. This study aims
to reveal how microbial decomposition ability
differs among sites on contrasting rock types
in Japan.

o NAIRXNF—RUOT 7M1 MrIWNADFFGEHIEEICET 7=
1FRNA AT ANDFRE I T=2.
TIRIAR, AFIAN) A REHEOEA

The introduction of new lignin, flavonoid and stilbenoid components into grass
biomass towards sustainable production of bioenergy and phytochemicals

PuiYing LAM

A X BHEMEARE/NA F 7 R4 L
B771 M IANAOEGELE L TEE
BHEMIIN—T D1 DTH 5, AL T,
BC) T2 TR R AFIANIA R

EARRBICERLT KBTIRICLST

ZEHEMDOARE/N A < 2 HBCHE
MOEEMEROFIFRSEFEOR L2 2,

Grass is a prominent plant group that shows
a great potential as a feedstock for bioenergy
and biochemicals. This study explores new
strategies, focusing on lignin, flavonoid and stil-
benoid biosynthesis, to bioengineer grasses for
improved productivity and usability of lignocel-
lulosic biomass and other useful metabolites.

¢ HSQC-NMR %z V=ABZRERDRERBRRAL SV
BRV IV OBBRINOF770—F

Adhesive mechanisms of chemical bonding-type wood adhesives and
a lignin modification approach for wood adhesives

KA Daisuke Ando

7 I B ERVERRRAMER D
BB EMEAL, ZOMRZEEN L. U
T RERRIERARTA L E2BE
ISR EED TVET,

We have attempted to elucidate citric acid-
based wood adhesive mechanisms by clari-
fying the bonding structures between wood
components and citric acid. From this under-
standing, we aim to develop novel lignin-based
wood adhesives.

® SHEATEICSAIHFMBANOEREROLE - 7O ADERA

High-frequency measurement of the mycorrhizal hyphal production
and decomposition process in forests

Holger Christian SCHAEFER

AMETIE. SHEERXvF—%&H
VY, MRS A EIRERDARE -
DEEBE L. ZTDEE - SR EFMR
RTTv I RADEREMRAT I L%
BfELTVWET,

In this research, measurement of mycorrhizal
hyphal production and decomposition in Asia-
Flux forest sites is attempted using high-resolu-
tion scanners to reveal the linkage between the
mycorrhizal hyphal production and decomposi-
tion process and forest carbon influx and efflux.
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Unravelling variation in soil respiration and its relation to microbial community in contrasting soil types in temperate forests
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ORI LR
Organization of Symposium

EFBMEFROLLE. BEZHO[EFE S RO IL|2R% - EE L. [
FIFE - £RARISEEIDAZTHRED AR, EFERFORFEEFEII 1 =T 1
DIHKRICEHTEE L ChETHORETZ447ENSEL TVWE T, HSH2FEEIC
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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, 447 of these meetings, named “RISH Symposium”, have been
held to date. In 2020 the Center for Exploratory Research on the Humanosphere sup-
ported 22 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, the Center holds 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 SM2FEOMELESFHMERR:. £22E) Examples of RISH symposia in FY2020 (Total 22 meetings)

No428 FE14EIMUL—4 —-FBEAXTRL—F— 2RI L
SH2FE9F14H-158 September 14-15, 2020,/ 7> 5 > Online,/ &N&E#% (Participants) 97
No.432 3 14RIEFET74—7 LFREES [KRANIOFFKOEFEFRIE]
14th Humanosphere Science Forum Special Symposium
SHF24E11 878 November 7, 2020,/ REPAZFIEFT v > /SA+7 >S4 > Kyoto University, Uj Campus + Online,/Z1& %k (Participants) 60
No.426 SEOMVLF/ELFERICEZERE-BRBVE— MV ITHRES
The 9th VERSIM Workshop
124118 168-20H November 16-20, 2020,/ 4 > Z- > Online,/ ZINE&E#R (Participants) 174,/ ERRS >R I
No434 SESEIGECY VAR I LHFWERDENFAZBIET ZAMMADIRIK (BLHESELEDER)
FASEFGEEAEE R IRETMAS
52412 H3H December 3, 2020,/ 74> = > Online /&% (Participants) 198
No.436 FESEILEFE 77U —F /—FEBES VI EREII L
The 5th Asia Research Node Symposium on Humanosphere Science
SfN2412822H8-23H December 22-23, 2020,/ 4> > Online,/ &NE# (Participants) 103/ ERES >RSI L

7 S J— [#—7>t3F—] I3kERDBERICE< KB L RISHROMES TT,
A 7/t\d' ODF;EHE RISHAS 1 5 BET£38% . MIZFAICH 1 BEEDRE. L VHIES —
Organization of Open-seminar  zpzne. FWEBHOBILCED TWET, SH2EERA— T E3F—

F12EBE L BRETIZ266EIGELTWE T, £EFBT7IS7UH—F/ —
KEBBILT. (28— B L ABENBHEEFEALE L, &
FEF8HET > R THER LIPI) &MZEFEHM%ERR (LAPAN) (CEME
LEL 7.

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 results within RISH, inspiring new seeds of research, and enhancing col-
laborations. We held 12 open seminars in 2020, bringing the total number to 266. In
association with our international promotion program, “RISH Asia Research Node”,
we also started to deliver selected seminars across the world through the internet.
In 2020, we transmitted 8 seminars to the Indonesian Institute of Sciences (LIPI) and
the National Institute of Aeronautics and Space (LAPAN).
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Department of Collaborative Research Programs

LRI - JEFERFZEL T UIFSE T O T, bivb
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HEa%FI FHE S [EFI A

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

on the humanosphere.

Cooperative Studies Using Collaborative Research Facilities

WEERD SEHL TWAEEMUBERIOMUL —4—|. [4%
BRI EMFREE (A-KDK) |, ¥ 70T I ¥ —
{RXEER %174 5 [METLAB/SPSLAB| #ffiRES €5 &
EBHIT, FRITEEICHEICA > R IT70O [FREATRL—
4— (EAR)]. [AREMFIEER]. BEEBEICHD [EE -
MBI I2L—>3>T1—ILK(LSF) ] [BIEESEED

FAETR (DOL) | mF*FEFIAEFAL £ Uko FRIBEFEICIL.

[FRbR/NA F < ZEHE AT X7 L (FBAS) . R 1 9FEEIC
13 [$5erTREE T2 BEIRREREHT (DASH) X7 L #EXE L. F
BR20EED S HEFIBERHAL £ L, FR23EEICIE[%E
ERMBRBEN S X7 L (ADAM) ], [EBE~C 7OEI RV
F—m=xEERESE (A-METLAB) |, [FHBERIRIESTHAIEE

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

MERESTAE YAT A _(PEMSEE) J@;‘j:—ﬁﬂﬁﬁ ERMBL. 55113 Materials (ADAM), the Advanced Microwave Energy Transmis-
HOREE R - BEXOERFIBETE > TVWET, sion Laboratory (A-METLAB), and the Performance Evaluation
System of Space Electromagnetic Environments (PEMSEE) In-
struments were put in service.
RWMBKE Fa¥v /A REBAE
Kyoto Univ. Uji Campus HFHE /XA
Kyoto Univ. Yoshida Campus
® A-KDK
EREE ® METLAB DASH ry
BEMWRER] <-------- > R .
Fukiage, Hiok, A-METLAB ADAM Pt
e y ' “
LSF FBAS
DOL 0
S s R Wood Composite Hall
£ KRS PHAE . P I
= . HERPET
AT b Lo’ (=38 "
st ‘/"' SETIRBEE Shigarak, Koka, Shiga

Year committed to collaborative research

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

Frk 18 EE  started in 2006

TR 20 FF  started in 2008

TR 23 EFE  started in 2011

»
@ MU Radar

’ EAR
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BBV HEEERR Department of Collaborative Research Programs

F— & N—ASEFFIF
Collaborative Research Using Databases

AFI1OFLER, 70FLIEICH > TIES N TEAFZART
HEMET—F2. MUL—F -G ERTEBRIDL —4—F =4,
GEOTAILFEICEBZFHIFIAVICHATIHET — 24 &
DEFECHh D H B SIESARLIERERIE L C[EFBT — %
N=—Z|ELTEHE - EE L CWET, BEHRAFIRBENDS
&l EICHRRZRE G TICT—2 2 ARL TVET,

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.

EEHEFNAD»S2E - BEFEHEEFA. SS5ICHEFA - HEAFLALEA

Expansion of Domestic and International Collaborative Research

ERATEEHLSIEMUL — 4 — EFREATL — 4 — (EAR) T.
F7-FR20EE D 5 1 DOL / LSF CEEHREFIA I FHR &

hE Ul Z0%. [£EERRACS 3 EEFA - HEHZ
WA ELTHDI|EEZ . MRIAI 2271 —ICH 2%
S E L TDEEIEIT> TWET,

Tk 16 EEICIRZERT D 2R TR S h/- & 2 OERFIE

I$ 39T L2, ZDEERFIADILTE %D, T
23FENSIF 13D EEA L. FEHIBEE200%8B A

TVWET, £/ EREFIAEHHHI1,0008E2HATVET,

2003 2004 2005 2006 2007 2008 2009 2010 2011

HEF R HEFA - HEMEER
Joint Usage Joint Usage and Collaborative Research

262 263 276
216 227 247
183

89 99

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

Collaborative research in 2004 consisted of 99 projects based in
three facilities. Our collaborative research is expanding, with 13 fa-
cilities opened for collaborative research since 2011 and projects
exceeding 200 in total and over 1,000 participants to date.

2012 2013 2014 2015 2016 2017 2018 2019 2020

322 335 335 337 348 333 323 320 320

HEFBICHT BB - M5 13
Number of Collaborative Research Facilities

9
7 8

EpRHEEF A SNz

ERR - FR1BER 2 3
International Joint Usage

and Research Facilities 00

%ﬁﬂﬁﬁ}mﬁ@f:&)@ Symposiums and Seminars
VRT3 F—  for Collaborative Research

20044 FERRSA
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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—5—(EAR)

Equatorial Atmosphere Radar

AV PR THMEBZ < 7 MOHRE FIZH S EE
110m DEHIZ, 560ARD3FE /KT ¥ 7 F ZBLE L7z
KMORGBMH Y 77— —F—T3, MUL—%—
WK BRTEBHNDL/I0THL OO, HHE — L5k
EHWHE T HEELSkmA 5 20km X TOXHRE B &
O TR R = EE90km DA B AZHEAY 2 FEHERE A L & 2
VT ABE RCEERHHZBIITE £

A Y BRI THZEEHT (LAPAN) O 10 b 12, 2001
6 H LU EARIGRMERBBIN 2 ki T3 612
FHHERARLHEMILRT, BIRKRSA HHEEms
PR, R THUERTZEITSE & LT £ oBillKE %
FRHLTEELATR),
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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 —
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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 National Institute for Aeronautics
and Space (LAPAN) of Indonesia, EAR has carried out long-term
observations since June 2001. Collaborative studies with Nagoya
University, Tokyo Metropolitan University, Shimane University,
National Institute of Information and Communications
Technology (NICT), Electronic Navigation Research Institute
(ENRI) and among others, were conducted. These collaborations

have resulted in various technical advances at the EAR site.

Cumulonimbus convection is active in the equatorial atmosphere.
It generates atmospheric waves that propagate to transport
energy and momentum into the upper atmosphere, including
ionosphere. Different atmospheric minor constituents originating
at low- and middle-latitude regions also converge at the equatorial
region, where they are blown upward through the tropopause
and reach the middle atmosphere to spread globally. Plasma
disturbances occur in the upper atmosphere, while the equatorial
ionization anomaly (EIA) is also generated around the equator.
Using radar systems and other instruments, we capture and study
the energy and material flows, known as the Equatorial Fountain, at
all heights of the equatorial atmosphere. Furthermore, we propose
to build the Equatorial MU (EMU) radar, a facility ten times more
sensitive than EAR. The study of the Equatorial Fountain and the
establishment of EMU radar are important parts of the research
project, “Study of coupling processes in the solar-terrestrial
system”, which is one of high-priority projects in the Science
Council of Japan’s Master Plan 2014/2017/2020.

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

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

METLAB 1. #SEIER. FHKEIHEEISPS, &
WRtF— M B X OAFEBEICE T 2RI 5 4,
[ F)H % T3 METLAB, SPSLAB. A-METLAB
L& T ARFZERR IS 2. KBTI~ 7 aildsd:
HEEERL 72— A RT7 LA EBEDFHTE TS,

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

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

V1Y MEIRIF—(GEEERLET (METLAB) & FHARREFAAZEIE (SPSLAB)
Microwave Energy Transmission Laboratory & Solar Power Station / Satellite Laboratory

METLAB (3. SHENEERIVE (1 W/ecm2llE) 2L 7=
16m(L) X 7m(W) X 7m(H) DEREZET, a—>7—TIL &
XY ROV aFeFHTEES, ZDIFH. ANRT NTLT
FIAFERR Y NT—TTF S, INT— X —2ZENDRIE
< A 7 OEAIESRP. 245GHz. 5kW O~ % kO iR
BEBER2AMDINT RS TTF. LITFFT7 LA HFIET
BET 9,

SPSLAB &3m X 3m D7 > 77 %BIERIRE 4 FEENLESR
BIEEBEZ LAY —ILRIL— L EFRANR— X & TR
Ihxd, 7o7FPREODEET - BE - 8E - FHEiz T2
—EBLTEBTEET,

METLAB is an anechoic chamber 16 m(L) x 7 m(W) x 7m(H) in
size, with a high power radio wave absorber (>1 W/cm?), a turn
table and an X-Y positioner. It utilizes spectrum analyzers, net-
work analyzers, power meters, a magnetron of 2.45 GHz - 5 kW,
and a 2.4 mg parabolic antenna.
SPSLAB is a research
laboratory with a plane-
type, near-field scanner
in a shielded room for
taking 3 m x 3 m anten-
na measurements. This
allows for the design,
development,
surement, and analysis
of antennas and micro-
wave circuits.

mea-

A-METLAB
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SEYA VOB IRINF—ImERERFRE (AMETLAB) &

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

FHEE

A-METLAB £, 34m(L) X21m (W)
X 10m (H) DENICEEE S N 7/=18m
(L) X 17m (W) X 7.3m (H) DEEREE
&.10mod, 10t 10kWD T £ — X K-
7 L A % BIER]RE A plane-polarE M
IERATESE CHERINET, BE
(ZIE1W/cm? (Zi 2 5 EiRRIUE % %
%A, class 100,000 DT J—> T —
ZELTHFHETEADT, EER10mM
DODANIHEEICEHT 32EERDEEETT,

SEYA VOEENEERAT7 I —X R
TLA - ZELITFIRT LG, #HR
SEMED~Y A 7OEI I F — (5%
BI71—XR7LAELITFTLAT
¥, L AT« L YT 17, REVIA

PAC#. UFlbEL & DS BiEH
EFEEE—LT+—3I TFEEZ
A SFLFEEE—LTF—32F
EE BEBRE7IIIY XLER
WMREFBELET T FREMR. 7
> EFAL ZRERARME. LY
7 KB EIRENEEERNTEET T,

RIEHEESE MRETf > A7 L (PEMSEE)

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?3) ina 34 mlL) x 21 m(W)
x 10 m(H) building. It contains a large
plane-polar type near-field scanner,
which can measure 10m¢, 10t, 10kW
phased array. A-METLAB is also a
class 100,000 clean booth and can
carry out experiments with 10m¢ sat-
ellites. The Advanced Phased Array
- Rectenna System for MPT has the
best characteristics for microwave
power transmission. Beam forming
and direction of arrival methods, ret-
rodirective technology, REV methods,
PAC methods, and parallel methods,
among others, allow for the execu-
tion of various beam forming, antenna,
circuit, rectenna, and wireless power
transmission experiments.

Performance Evaluation System for Measurement Instruments of
Space Electromagnetic Environments

BIERESR G LVRAEETE O €
Y — EETEIKERS & TR & W BPE-
MSEE Id. FHEBMIREHICKET S
WEELEERREIR A SETRIREDME
BEFHliZ BRVE LTVWE T, K/ 1 X
DEEBERETIER S —IV FIL—L4
(ZEY—ILRIL—L) I =REKED
MRERHMEICIIC T & £ ¢, BIEEHHE
HRORBD TED LB —IL KIL—
LRIIC71)—>F—Z (Class 10,000
LITF) #5%8 L TW3 (3 h, BERED
ZICETAHBRDTE ZEREED
ZHEATVWET, FTHHICES>T. E
BAICHIRBENICH T ) — > RIRRET
BITERERS DMERERKER P AIBET T, B
HEM (EMC) DFERICHIDTE 3>
H—. EHAIRRDZEATVET,

PEMSEE is dedicated to evaluating the
performance of instruments which ob-
serve very faint plasma/radio waves
generated in space. The core of the
PEMSEE is the double electromagnetic
shield rooms. The small shield room
is located inside the outer shield room.
This allows us to conduct performance
tests of highly sensitive instruments with
enough reduction of external noise. The
clean booth (Class 10000) is inside the
outer shield room. In this way, precision
equipment, such as space instruments,
can be tested free of dust. The PEMSEE
is also equipped with necessary sensors
and analyzers for electromagnetic com-
patibility (EMC) measurements.
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Fein KB F R E M REZIRE (A-KDK)

Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken computer

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

A-KDKE, FH 7T A<, @BHEkE - PGPl
LB L OTHEMRER & BB S 5 KHE
AR % X 2 5 HHEMERE Y 2 7 4T3, @iEE 7
Oty YR 257 A, HEAEYVRY ZF L, BITHY
AT L7 5 ONTHEE 1,854 TBytes D7 4 A 7 248 T
S BERKEFEEMEMA T4 TV ¥ —IC&E ST
TWE T, THTIA TARIFZERNICIE, T — N —
7 5N R 740 TBytes D RAID FIMiBIRLiE2EE 2
At L, o9 L7cRM B 2 Rt L T g 95,

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.

TERMAFERRIT AT L (ADAM)

Analysis and Development System for Advanced Materials

ADAMIZ, ¥ A Zaii7aty ¥ v FREEOIIE & Hitt
BTS2 0982 X383 5 2 L % HIWIZ, “PRi214E
FEVE A S 7= AR T3

~AZRET 7)) =R KB~ A 7 a iR,
~A 7 aEilERE, e AR - B o 25
HOBTHMSE R & CHK SN, LML RN O
BFE R TS HE T,

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

of advanced materials.
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AEMHRER

Wood Composite Hall

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-HZMEZ2L—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

LSFiz. BERBE DK EEEFH
ICERE L = $128,000m2 D = B&
74—V RTY, KR# - KEMH
DLALRAIEICRE T 2 BF41 B8, K
BN AT IDOBRICEAT 3 &
Ial—YarT7q—JVR, M
ASIBERICEATZEERT + —IL K,
LU~ 7OKREICEHTE >
IaL—Ya3>T74—=ILRBEIC
FAEhTWETS,

The LSF occupies approximately
28,000 m? within the national forest
in Fukiage, Hioki city, Kagoshima
Pref. (southern Japan). It serves as
a simulation field for collaborative
research endeavors regarding the
protection of woody materials, wood
biomass cycles, global atmospheric
phenomena and microwave trans-
mission.
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¥t nlse EFE R HEZHT (DASH)
FBMINA T A 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
HWERY 7Y AT L0 2o THR S, wigiE. Hi
AR BEY O ARG 2 R 1238 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.

) =2 EFMINA 4 ZDOFEEN DI #4E & L A TERTDRR
WIS < ZEHAED TS X T L (FBAS) &, SHODASHY X
TLEERE L, BEETFHEBRABARICHIE L EMDOER &
Z DRBHEM DA &L ERIIC YR — FTZ 3DASH/FBAS
ELT. FR20FEED SLEERFIBICHL TVET,
DASH/FBAS 3, ¥ % LT, REX ML X, KA.
+iE WEH. BREEEDHEEEROMRICETS 2% H
BELTWET, E56ICIE, FWREMNEREAT. £8ERR Y
R — VEEDERRX, /- LHEMERMFEIORREIC HE)
ATWET,

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

At DASH/FBAS, the interactions between plants and environmen-
tal stresses, the atmosphere, soil, microorganisms, and insects
are characterized, and the ecological network is connecting these
is further studied. The development of novel materials from trans-
genic plants is another guiding purpose for DASH/FABS.
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EHFET—EN—2R
Database for the Humanosphere
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Xylarium
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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.
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Cooperative research projects on wood anatomy, wood identification,
and interdisciplinary wood science, i.e. wood and human culture, are

ongoing. We also provide a course in wood identification.

Aged wood samples from historical buildings make a major contribution

to research on wood culture and sciences.
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HFFIFER{E Facilities of Cooperative Study Program

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.

FIRSOMRED SR hi=
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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

Hiﬁ %[ﬁ"} Hgiﬁﬁ] m % ;?f‘g Division of Diagnostics and Control of the Humanosphere

N T2 AFRERRD B

Laboratory of Biomass Morphogenesis and Information

N T2 AKHESEF

Laboratory of Biomass Conversion

INA F = A ORERIRNT TR - 53R SE 2 & Fifse ] BERRL O
MR 2 ZA TV E T KM OBREGHT D HTAR DD I
Hirh BB R HEE L £ 55

We investigate biomass structure and its formation/degradation to un-
derstand the potential of biomass as a sustainable material. Interdisci-

plinary research is conducted by scientific analysis of wood species and
by compiling traditional species-specific wood uses.

SHEM g3z mist (25

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

HEWFR T DR IAEY

INA F = A OF - YA

A DFEVESFAT D 720 DFFFF BT

Synthetic biology of biological macromolecules
Structure-property relationship in solid biomass

Development of new methods to identify the origin of wood material

BIgmk— s soksts

Kei’ichi Baba
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

TR & ARER AL O B
FERHIEERAER 2 O 7 AR SR O R
BIARDES B L UBUNETIBE

Physiology of wood formation and xylem differentiation
Wood formation under the shortened annual cycle system

Response of trees to microgravity or gravity direction

MEEFIRF o wAtst (83)

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

T T T ORE AL OBFET — 5 < — ZHE
RN B0 2 T E OB
RIS BU B RN AR TS

Wood species database construction for East Asian wood heritages
Development of new methods for wood identification

Isotope ratio studies in tree rings

BiErE
Technical Staff
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We contribute to establishment of sustainable humanosphere through
fundamental and applied studies on conversion of lignocellulosic bio-
mass, functional analysis of biomass-degrading microorganisms and
enzymes, advanced structural analysis of plant cell wall components
and bioremediation.

JEDBET] 3us mAEE
Takashi Watanabe
Professor / Dr. Agric. Sci. (Kyoto Univ.)

b INIS] S REN 2 i o e peYa S 2 s A )
PEREVEREL - /N A A IREANDINA F < A%
INA T AL 728D D HEAKS TS
Biodegradation mechanisms of selective white rot fungi
Conversion of biomass into functional materials and biofuels

Studies on biocatalysts for biomass conversion

TE2E A B Ak ()
Takahito Watanabe
Assistant Professor / Dr. Agric. Sci. (Kyushu Univ.)

HEEfHHo7a 743 7 2

BSRGRWE SRR O ) I 7 A

B LD72dDNA 77 /) a Y —
Proteomics of white rot fungi

Genomics of xenobiotic-degrading bacteria

Biotechnology for bioremediation

TEFE o watst (2%)

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

1 2 ) RV = ZNA F % ADKEERRERT
AT & 2 A EE R O
INA = ABRRIR O & AE b
High-resolution structural analysis of lignocellulosic biomass
Biodegradation mechanisms of wood-decaying basidiomycetes
Structure and bioactivity analyses of natural products

RHT %4

Hajime Sorimachi Technical Staff

A ERNET — & DL - HER
MEETA R OMER: - 4

AL ZESCHE: & I8 HihE)

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




I HFMBHEEEILF 9 EF Laboratory of Metabolic Science of Forest Plants and Microorganisms

HE DR 2 AL AL A 7 LR
WL DI 5 2 & T BRWEIRO TR & REIZH S 52
e Z 1T 2o TV E T,

¥ B8R iz mAER
Toshiaki Umezawa
Professor / Dr. Agric. Sci. (Kyoto Univ.)

) 7 Y ORI L 5T N

0 7 = R T HEHAT ‘ J
FRRAL SIS 5754 4 < A RO T I\ N
Mechanisms for phenylpropanoid biosynthesis

Molecular mechanisms for lignin biosynthesis

Molecular breeding of biomass plants for a sustainable society

Using ideas and approaches based on chemistry, biochemistry, mo-
lecular biology, and genomic sciences, we study the structure, forma-
tion, and engineering of plant secondary metabolites that constitute an
important part of forest biomass.

TRIAIAE: Hzus mAlEL (B%)

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

FEIARITRE DR & TR

V7= DAL AL

INA F R A DL EH

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

I HMBESE{EFEESEF Laboratory of Plant Gene Expression

Ry % i & 5 FAEAE D O G T EIE T & Z0REY 0514
WA - BALRIRNT > O R OREIIRIE & 2 DR ERIH %
OELTVET,

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

FILUBESE 3us soitEt (2%

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

HHRESE & OREAERIZ B D 2 OWFE
Tk R 2T D FEBITA ) & HRRESFAT
R B2 A 7oA o7 & A T B A

Metabolites involved in rhizosphere interactions

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

KIF—5E sz mA%kE

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

T — RACH DA AR & A T2

TP REPE ST L & D b D HH
ABCHERHE 7 & %4 L7hil) o A kRt
Study and engineering of plant secondary metabolism
Transport mechanisms of functional small molecules in plants
Physiological functions of ABC transporters in plants

AR o soktst (23%)

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

R DIERNRL 320 I3 D LA e :
HPRH{E (—20) A O LA M
BCED & 7Rk A I TL O 2 N/ /1
Biosynthesis of plant metabolites showing pharmaceutical and/or toxic activities
Evolutionary analysis of plant specialized (secondary) metabolism
Microbial production of plant bioactive molecules

I ARBIRIEEIRSDEF Laboratory of Atmospheric Environmental Information Analysis

7 =NV 2 R R R e R - BN & 515
LNBRFBBEHERE RAITN T 5 2 & T, HERRAIRE
DBWi T8> TOET,

IEAMAN 2us =i

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

W X 5 70— NV e KRS RO s
ot P — S o P 2t A D B

BT BT B Kb s Bl

Analyses of global atmospheric information observed by satellites
Troposphere-stratosphere exchange processes

Observations of minor atmospheric constituents in the tropics

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

BEITAL #us skiEt 23
Kenshi Takahashi

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

PR ZAR A A L 7oK — A A EAE
L —H— % F /KRGS HIBA O 81

T RFEERIZ & B KGOS DFFEH
Atmosphere-biosphere interactions through trace gas exchange
Creation of laser-based methods for atmospheric observation
Laboratory study on chemical reactions of gases and aerosol
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I ATEFSAIZZE9EF  Laboratory of Atmospheric Sensing and Diagnosis

I - OG- EEEFH L CREBZE» LA - BRI
FHIL. AR E AR TR LT, £
DIHODY E— by Y FFERRUGDHFEL TV,

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 tech-
niques, such as radar, lidar, and GNSS meteorology.

FEFIEHE] s smAtet (1589
Koji Nishimura
Associate Professor / Dr. Infor. (Kyoto Univ.)

L= — 2 X BRSO - A X =T > 7
FRTCAE AL, 2] 7 — & AT
FHALSRE E e T ¥

Development of radar technologies for the atmosphere

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

BO&e s At (I
Hiroyuki Hashiguchi
Professor / Dr. Eng. (Kyoto Univ.)

»

Jevm R BB OB %E ¥
FRERRL —F =2 X B HFRER[DOBHITZE /.
TFRRZIIFA BT 2 BHIITTE 4
Development of advanced atmospheric measurement techniques
Observational study of the equatorial atmosphere using the EAR
Observational study of lower atmosphere dynamics

EMRIEH phs TExtEL (8%)

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

>Ry -

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

7 0 VIR B A BRATSE
KEBD720D T 4 5 —HiliDB%
KREE DR 535 Bl

Observational study of aerosol optical properties

I L—4—KKEBEIZESEF Laboratory of Radar Atmospheric Science

VHF#Hii MU L—%—, FRERRL—5 =% )05 3 ) iio
T RE L — ¥ —HAM O BIFEIC & B #FEL L~ = ERE km O
KEMEF - R L I ETHREGOBMIZEZ it L
TVE,
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Mamoru Yamamoto
Professor / Dr. Eng. (Kyoto Univ.)

EHEE A L ¥ 25 7 4 ORF%E
TUFHBIC & 2 KL DS
REBHH L — 5 — 2 27 L ORfJE
Tonospheric irregularity
Atmospheric turbulence layers with radar interferometry techniques

Atmospheric radar systems

TEAF PRI S B 7E %

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

BUEE s =Lt (552

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

O

W7 Y 7 IS8T B R
EHEESBS O I 2L —Ya v

PR — TR TS A

Tonospheric observation in Southeast Asia
Numerical simulation of ionospheric irregularities
Vertical coupling of atmosphere and ionosphere

Division of Strategic Research of Humanosphere

I BAETERI S 1L EF Laboratory of Fiber Multiplication

AGZE I CIA SR S N2 MBI R 2 BRme L L. SRR
AL 5 2 & T BRSNS S 2 BV E ORI # % 0
LI,

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



I ARBEHAT— 25 EF Laboratory of Atmospheric Observation Data Analysis

INA — IV DOREELGENL KRED T AV F —FBICEHE 15 E
ERIZLTEY, [BELE) %8 U CABOTEEIC F 3 F 3508
BHZBZENTPRINTE T, ol EEHSRBO 7 7a—
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Small-scale turbulence plays a crucial role in the atmosphere’s energy
cycle and is expected to have an increasing impact on human activi-
ties in the atmosphere due to climate change. We conduct experi-
mental studies of its properties, generation mechanisms and impacts

on vertical transport, energy budget, cloud dynamics at various alti-
tudes and latitudes using multi-instrumental approaches.

n REMRDEH B BEMAIEH

Hubert Luce
iR/ TS5 Y —OLKFEEL
Professor / Ph.D. (Toulon Univ., France)

TRRZDV —F— L[ 2D 17— 5 ikt
KREFLT BB & ONZEME OB RSB
KEETASHELE L EDTA THA 22 5%
Radar/in situ data analysis of the lower atmosphere at various latitudes
Multi-instrumental observations of atmospheric turbulence,waves, and instabilities
Impacts of small-scale turbulence on vertical transport and cloud life cycles

n EERRS

Laboratory of Advanced Research
HEOEEZTLF VT VTHIG L 555, &
PTFERRE (3 v ¥ 3 V)BT 2 GRS
& X DHHL - L 385 7200 ENE RO
SETY,

A national visiting professorship for advanced

research that is closely related to the mission
of RISH.

Laboratory of Integrated Research

HEAF BT ZEDAE & DOFIHO R % IR\ 5
et L. Aafr e NEOAEROY; & LT d
% 72D DA WP & HEE S 2 4HE A% B
ROTE T,

An international visiting professorship for
integrating various aspects of humanosphere
research.

Laboratory of Interdisciplinary Research

HEAFPE A A B REOMEOD A0 %, &<
WZERITIITE S 2 HHE AR BIFE D58 T
An international visiting professorship for

interdisciplinary research among the fields
constituting the humanosphere.

ﬂzﬁ %I BH %é‘ ﬁ“ ’ﬁm % ;‘?Q Division of Creative Research and Devlopment of the Humanosphere

I EEEMFI9EF Laboratory of Active Bio-based Materials

REZIZ LD LT 2 EWREREM R ORI & W HEERE & OB
FRIZOWTINTT 5 & & B IZ. EORRICHEDNTHEN %
AR T 2 MBI L - B ORI Z O S LTV E T,
We aim for the innovation of a variety of advanced processing tech-
nologies and functional materials related to sustainable bioresources,

such as wood, based on the fundamental study of their physical prop-
erties and control mechanisms.

PAIEREEACER resus BAfEt (2%)

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

trm—2R - FF 2 ORERNT & FEBISE
TR - BRI E O ARG
At & MNRERE S\ 5 B T9E

Characterization and advanced application of cellulose & chitin

Effective utilization of plant residues and waste

Wood physics and cell wall structure

K wis wARE

Hiroyuki Yano .
Professor / Dr. Agric. Sci. (Kyoto Univ.) - - 8]

“‘,

ta—2F ) 7 74 N—o#EE R
AR WP

Production and utilization of cellulose nanofibers
Enhancement of wood properties

Hhi2— s mitEt (%)

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

ARCRHH LT

AW DI EEALEL

AiF oWtk - L ERHOBLL A S
Deformation processing of wood and wood-based materials
Impregnation of wood

Wood physics for processing and utilization
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RERMEIRIR D

Laboratory of Sustainable Materials

KENA F < AOREE LARREERIRD . Z DR & i) L 7AKIR
BEAMRIARETEM 2 AT 5 2 & T FH 2 0 BRI A REF
Y AT LOMEEZDILTVET,

BRI we waEs (23

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

FIRFPAM AR OFRFE
HBAEMFORFE
A AR OFAL LA 158

Development of natural adhesives for wood

Development of new wood-based materials

Degradation and durability of wood adhesives

EEBEAREREHERET

Laboratory of Timber Science and Engineering

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

MEESE wus wAlEE (B9

Miyuki Matsuo-Ueda
Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

A ORHEZL S & ORI S BB & Z OISH \/
BIRDT BB & 2 DI d \

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

AERERE OB B 24 - LOMERICEER S D
MG VERE ORI & AT, AECRIEER O SREEPERE DRl & 8
) BETTEDORIE b HITE R T,

A+HH 18 sz w1xt3t (T2

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

R - KRR BT
RIHE SO s & VAR

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

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

BEBEREHRE S

Laboratory of Innovative Humano-habitability

‘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.

ch)l| &3 #50s RARE (TH) RAEL (25)

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

BT O BISHRNT T D5
3YOECADIEHE G H L AE EBOREERERFAIE OB
AFAEBOM LW O R BEALIZBE 3 2 5

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

KEGHEHE L HRERRRB X R EBEERICBIT Ak
BIASRICEE T A IR 2 b &1, EFEICBLT A RSk
FEIIEER Y AT LA OB OI LTV ET,

B 5 wAEL (23

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

A e RO A B - AR
AP BT B AN B DL R
AMHAA T 7HTBLT AV ¥ — ORI
Feeding physiology and ecology of wood-attacking insects

Diversity of wood-deteriorating organisms in the humanospere

New energy options using wood-deteriorating organisms
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Fundamental and innovative investigations of natural and living-
sphere environments are conducted with an emphasis on the symbiotic
relationships with forest and wood resources. The conversion of wood
biomass to fuel, chemicals or advanced carbon materials using thermo-
chemical technologies is consequently studied.

M BT @ =AE: (B3

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

PEREPEAR IR DBHSE
BRI % V724 R E O AIRL

BT PRI X 2 i FEM RO 5T
Development of functional carbonized wood
Development of useful chemicals with thermal conversion
Analysis of carbon materials with electron microscopy




ETFHFHEHRBRS

Laboratory of Computer Simulation for Humanospheric Sciences

SFEERICASE

Laboratory of Applied Radio Engineering for Humanosphere

A== ¥a—% Z Bl LT, T 22N O BRSO
EFEHATREYEATOERET A X ¥ M vwET, &
ST, AFOEFICHEDbIWEMRERE S I 2L -3 LT,
EFEOERZTFRIL 3,

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.

KiFTER wie wATE

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

7 5 K IR A R s |
HAFEOWRIEROF Y I 21— a v
FHIRA AL ORI S2ER

Computer experiments on nonlinear wave-particle interactions in space plasmas

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

BERhE wius wEkiEL GE)

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

TS PEBRE & BT DY I 2L — a v
WERETFTA =Dy Ial—Yay
Kb - k&Y I 2L —va v

Ring current and radiation belt simulations

Magnetic storm and substorm simulations
Solar wind-ground coupling simulations

RIGRED T

IAIF— - BEMEO—D O TH 5 KHEFEERT (SPS) D72
DOXA 7P T A YLV ABIMRLOWIER, SFSELTA
T L AREBOWGE. ~ 4 7 oz Io M LRI S 2658
FASSICHL D FHA TV E T,

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

EEER s wA#t (I9)

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

FHURGFEERT

<4 7 a7 4 ¥ L AENEE

<A 7 OIS

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

Microwave-applied technology

SAKRE #E wAEL (T2

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

MR I (%
~ A 7 B bERIE 7 0 A
FH RIS ERT

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

Laboratory of Space Electromagnetic Environment Exploration

e rEeE
I+mEa

FHEOMAILARZ 1355 ETHEEII 2 2 BRESROME % §
YO L7, FHRE - BR AT 7y b BEARARIC X

L EHBTRA L ZOT— T 2 O T E ¥, KGR
ANRIBENZEE OBSE 7% ERABMOWFEIZ DY MA TV E T
WEe investigate space environments via satellites and sounding rockets
to promote an understanding of the space electromagnetic environ-
ments based on space science and radio engineering, which is vital for
expanding the humanosphere in space. We also pursue the study of

exploratory techniques through the development of ultra-miniature
onboard instruments.

Bl 1 s wmikEt G2

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

TEABINC & 25 BB -
DRI & 2 Bt o g
BRI — P S py
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

IMBSERT #0s mAtEE (T3

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

B L0 a Y v M X B HEREREHRA
NEEREBSER SR D5

FHIIC BT 5 BRGEG

Exploration of space electromagnetic environments
Miniaturization of onboard instruments for space missions
Electromagnetic compatibility in spacecraft

FAZER o3 kgt (8553
Yoshikatsu Ueda

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

W HANGRIEHHES IR (Bt - e38)
PRSI BK O SEBER L A D BRI
T b AR O BRI LD

Research for Fukushima reconstruction

P

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

RISH, Kyoto University
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HEHE Specially Appointed Professor

W 5T aExds wakE

Tomoyuki Hayashi
Professor / Dr. Agric. Sci (Kyoto Univ.) =

T P AR D B A & MERERTAT \
AR RN DA - =
ABRUINC B 5 R ”

Processing technology and performance evaluation of structural wood-based materials
Utilization of wood for civil engineering
Dissemination and enlightenment regarding the use of wood

INRZETE rsus mARIE

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

SRS A RO

LR DIEER

WT DT ORI ARG ORE R
Development of the engineered joints for the glulam structures
History of the glulam

Structural characteristics of the traditional wooden structures in East Asia

JESEGE BN BT 10—/ Tkt (I%)

Masayoshi Watanabe
Professor Coordination Fellow / Dr.Eng. (Tohoku Univ.)

4 I R—3 3 VR
b DO ) AN
CNF S50 B %
Innovation policy

Manufacturing technology
New material (CNF etc.) R&D

SEABIRE ssus mATH |
Toshitaka Tsuda ,g-h
Professor / Dr. Eng. (Kyoto Univ.) v

KPR DB %

RS

FHEETEDNNL 2 I 72 HhERBRBERG L

Observation techniques of the Earth’s atmosphere
Middle atmosphere sciences

Monitoring the atmosphere environment with GNSS

BHEE soms want

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

S WCRETH O G

RAFAEIRO E N TADIEH
EAHEE DT & i

Quality control of food dispersion systems
Application of non-utilized materials to food products
Structuring and destructuring of complex food products

RIUAS BEss AL (T3

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

A DTN TN & 2 BHIZIRD I
K DFEHEEEALD 7280 D ER it
AW OIEFHAREOWTE
Deformation processing of wood into complicated shapes
Impregnation techniques for highly functional wood quality
Nonequilibrium states of wood-based materials

== sEmE At (23

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

M A (5 2 78 27 O X s et s AT

AR B SE O & BERE
TSR R L7 5 » %0 BRSHE ORI
Structural Biology (Protein X-ray crystallography)
Structure and function of food-related enzymes

Elucidation of protein function by crystal structure

JIIHF— Brmus wams -

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

il
i

M,
AT 221 & f v R,
FHH I BT Ao
RPN 2 0% Py

Wooden habitat and human health
Studies on aged wood
Studies on wood composites

BEIHFESt 5Ees gxtEt (T2

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

K==/ trvua—2}/774,3—(CNF)
Iy KTy b ORIE .
T2 T 2 MO HB A S
Preparation of Polymer/cellulose nanofiber (CNF) composites

Application of plant nanomaterials for automobiles

46  RISH, Kyoto University



SERKES sEsus - E T c0—  mAEE

Daisuke Shibata
Professor Coordination Fellow / Dr. Agric. Sci. (Kyoto Univ.)

SHIES sEue AEHASL (E3)

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

NS TEREM A Al

NAFT 7 a3y — MEHR%TE

NG RINDY:3 QL] B b
Omics sciecnces Bioelectromagnetics

Biotechnology Wireless power transfer

Utilization of solar photovoltaic cells in agricultural fields Radiation biology

BIEF s witaTE

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

FREESCRA e mAmkiE i
Fumiaki Nakatsubo ;
Professor / Dr. Agric. Sci. (Kyoto Univ.) QQ.

~ A 7 DI IGRE B RGBT &N A &~ ARG

BSR4 L5 73 A7 ADKIENEALAEE & PPERIE -
~A KT VT ) 7= SR (LCC) O RS

Wireless power transmission Synthetic organic chemistry and woody biomass constituents
Dielectric resonators and filters Chemical structure-property relationships of woody biomass
Microwave antenna Lignin-carbohydrate complex (LCC) bonding sites

T B BEeEms mAlEt (B3
Takeshi Ara

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

AIRARPRT] #5Ek2us AKX (T5)
Takashi Kuboki

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

SNVTFF I VI AT— 5 N— DR
A & R0 — MBI & B A EHR I O]
F 3 v 7 AR X B WS AR

L —2F 77 7 4 N—ifbEn T EERR
FOTE, BEMEOBIT.
RO TMHE, BEMEOREE - Ytk

Development of multi-omics databases Cellulose nanofiber reinforced polymer composites
Reconstruction of metabolic pathways using metabolome analysis Processing of polymers and composites
Analysis of biodiversity based on omics science Microstructures and properties of polymers and composites

3 TaBl sEe mAtELE (T)

Hsieh Yikai
Assistant Professor / Dr. Eng. (Kyoto Univ.)

ESEFISES sy mRERARL (T3

Hiroaki Kusano
Assistant Professor / Dr. Eng. (Tokyo Univ. Sci.)

IR DOWBRF A BN ORI I 2L —2 a3~ R LD 72 OREY)EARTHERE D]

WHESSABORIA S S 2 L —2 2 ¥ IO Tl L 5 MR \
TR PR AR R & B T LMW EFE D720 ORI O 53 B ‘
Numerical simulations of nonlinear wave-particle interactions Gene discovery for metabolic engineering in plants

Numerical simulations on the inner magnetosphere Plant molecular genetics and genome editing

Relativistic electron accelerations and precipitations in the radiation belts Molecular breeding for industrial plant metabolite production

IUFTIEER 45EBhs mAtet (2%

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

R K BESH MEAEL (23)

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

- -
-

Bt 5 &MY 7= v oA IR
IRV E— RPN BT B ARG ORI
W) T 2 B D AR bR

Ve AR B B AR & DTSR
HEMAEA LAY ORI 35 1F & BRRESFAT .
R = > A AR O f

Physiological function of lignin in animal food Exploration of rhizosphere chemicals involved in the regulation of crop robustness
Characterization of lignocellulose in energy biomass crops Functional analysis of plant specialized metabolites in rhizosphere
Stereochemical mechanisms of norlignan biosynthesis Elucidation of saponin biosynthesis in plants
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Historical Background

AREFEAREPR HEERHEMA 52—
WRI RASC
BBFM19F BHIVATH Sh REHERFICAMMRATAYHIE BM36F ZRIBAZIFHIESHEBIMTIERE L TRE
(1944) The Wood Research Institute (WRI) was (1961) The lonosphere Research Laboratory (IRL) was
established. established.
BF24F FEHAFMEE L AHG56F REIAFEBSEERME 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.
BA54%F  AMBHEERLREERIERY £ RE FF59%F  HEFARIE. FEMUEBLAIFRGRR
(1979) Wood Preserving Facilities was constructed. (1984) A cooperative study program was initiated.
- _ The MU radar was established.
BHISSE  MEEATERE s e -
(1980) The Xylarium was constructed. FRRSFE  EERFEEMEREE KDK)RE
- ~ — (1993) The KDK computer system was introduced.
FRIE AP - 1 REHPUCKA - WIS N AER ‘ — :
(1991) STRGCRR A FR8E A1 U OIEEZEEREREE (METLAB) B/
The institute was reorganized and expanded (1996) The Microwave Energy Transmission Laboratory
into four divisions. (METLAB) was established.
TR6F  AREMHERE(KER—I)ET TRR12F FEHRAFHERZEFRFIRR € 7—(LELFEFA) (CHE
(1994) Wood Composite Hall was completed. (2000) RASC was reorganized and renamed as
the Radio Science Center for Space
and Atmosphere (RASC).
T 16F(2004)  REKRFEFEMGAN £33 (B - NREHZHR &R - EREEHFRR > 5 — £5E5HR)
The Research Institute for Sustainable Humansphere (RISH) was established.
FER17FE(2005) A¥HMBLELRFIBMERE L CEEI2RA RISH was approved as a cooperative research institute.
FREATL — 4 — (EAR). REMHIERR, BEBRLHLEMEER(DOL). £F-FMBEL I 2L -3 >T7 1 —JLR(LSF).
7 —a~N—ZEHFEFEOZERRR
Collaborations between the EAR (Equatorial Atmosphere Radar) in Indonesia; the Wood Composite Hall, Living-sphere Simulation
Field (LSF) in Kagoshima; the Deterioration Organisms Laboratory (DOL); and the Database of the Humanosphere were initiated.
TR 185E(2006)  [FFM/ N1 F v ZFHEAHT > X 7 L (FBAS) | D:EFBIA
Usage of the Forest-Biomass Evaluation and Analysis System commenced.
FEr19FE(2007) ES 2T R EBFEB/N—F 4L T 1 —IL K] %E&E  The Virtual Field for Humanosphere was established.
TR 204 (2008)  E{nFHEMEZABYIXISE OARLEE &SP RIS THERS £ BE & € 2 [FSRtrIReE FBIRRIRHT S X 7 L (DASH) ] 23
FFIAEREER & L TR
The Development and Assessment of Sustainable Humanosphere (DASH) system was introduced.
T 22%(2010) [EFERZOEEFA - £RMAZRHNS] & U TESRR
RISH became the approved joint usage Research Center for Humanosphere Science.
FRR23FE(2011)  EFBERFOFESFEME LR Frontier Research in Sustainable Humanosphere started.
BEYA VOB XIVE —(EERREE (A-METLAB), FERMERZERN S X7 L (ADAM). FHEESHIREFHARKEME
BERTE > X 7 L & HRIFIF IR
The Advanced Microwave Energy Transmission Laboratory (A-METLAB)
and the Analysis and Development System for Advanced Materials (ADAM) were founded.
TrR26%F(2014) 10AFRERA - BESEEH, £HFERFOESEEFEREADBR] £ Bk
The 10th anniversary ceremony was held. “Introduction for Humanosphere Science” was published.
Fr27E(2015) MUL =4 —=HIEEEY T ILR b—=IZRBTE  The MU radar was selected as the IEEE milestone.
FR28%E(2016) #HI v a RUEGEET7ITUY—F/ — ROES25A
A new mission statement and Humanosphere Asia Research Node program were introduced.
WDS(H#FFIZF— 2 2 X7 L) ICHNEE  RISH was approved as a WDS Regular Member.
+F25(2020) SFE T + —F LERERERIRR IR AGERZ—4EGEERZ15FEDSA E hd 5 2 FHEE

The 15th Anniversary Symposium (Humanosphere Science Forum Special Symposium) was held.

‘PPl Re L KR & EFRM M AR S 55
Humanosphere Science Research Fund “For a Sustainable Future” was founded.
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