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

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

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

.
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Advanced Development of Science and Technology

towards a Solar Energy Society Swials

A VA R ER |
Mission 5
Quality of the Future Humanosphere

Mission 1 . . gk
Environmenal Diagnosis and Re

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

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

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

Takashi Watanabe

Director

Mission 3
Sustainable Space Environments for Humankind
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% Development and Utilization of Wood-based Sustainable

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

BHiZE 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.

- HEEFFFEHLET  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 Circu-

]

latory Function”, “Mission 2: Advanced Development of Science
and Technology towards a Solar Energy Society”, “Mission 3: Sus-
tainable Space Environments for Humankind”, “Misson 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

SPR2TARIS, AT B SERT S L R S i AE S 5 2328
FRLE L. KURKRBEOEEZIILDELT
Facebook 12 X A 1A 72 & WIERTANTHERIL S
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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
FHEFRE

Mission 3: Sustainable
Space Environments for
Humankind

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

03y 351 ADRE - RIFFAM

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

03y 352 BLtAERHSDIEE

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

03y 353 AEEREICHIIBFE - AR - th EEDERE M

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

03y 354 KDDLV DORIZICK BT

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

BHRF s .

y =R

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

Agriculture

Informatics

SFERFAR

RISH
TEHR%RA EEE g S
Graduate School of Graduate School of

Engineering Science

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

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

RISH, Kyoto University
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Organization

O IBERE I (TH30E4 AT
Number of staff members (as of April, 2018)

EERHE  (FHREEE EEHE &t
Permanent Limited-term Visiting Total
B Professors L L 5 1€ REAS FAFY AR
HEHI®  Associate Professors 10 0 0 10 BWABRR[ZOR BADK]
~ - ) Kyoto Univ. Uji Open Campus, Tree Watching Tour
§BBF  Junior Associate Professors 2 0 0 2 “You Know this Tree?”
Bh%  Assistant Professors 10 0 1 11
FATEP9EES  Technical Staff 1 0 1
£t Total 37 1 4 42

O KEBRASALERN (PRB0%3 /5D
Number of graduate students (as of March, 2018)

Ht1RE &t 29 ELRE &t 64
Ph.D. Total Master Total
2222222222 22222222202 et i
®© 0 0 0000000 00006000 0 0 0 PhD.  Master
"W W YN N Y Y Y Y W ' W ¥ T Y Y Y Y Y v o EXWAH ) 0
® 06 06 0 06 06 © ¢ o O 6 0 ¢ 0 © 0 © o o M Graduate Scool of Science
''%W W Y Y Y Y YW %W W T N Y Y Y WY W o IZWAEH 5
® © 0 0 © 0 0 0 0 © a& Graduate Scool of Engingering
%W W Y N Y Y Y W W o BEHEH . w8
: z & & A A : : & A 4™ Graduate Scool of Agriculture
o EHFMAR 8
a A A A A A a A : g @ Graduate Scool of Informatics
o 06 0 o &t Total 29 64
' W W W
e PD7xO—%4& FM3043R5E) OTAEFRFE i mRM)
Number of research fellows and research students Annual Budget of RISH (Unit: one million Yen)
(as of March, 2018)
JSPSHEARFIMAS 2,000 L e
JSPS Postdoctoral Fellowship 2 ' e
for Overseas Researchers
= HEMRE
JSPSHRIMES 1 Joint research
JSPS Postdoctoral Fellowship Researchers funding grants
N = 1500 s @ e =
Iy avERMAR 4 ?;Ejfig
Mission Research Fellows funding grants
70/ MPD710— 36 m BE
Project PD Fellows KAKENHI
1,000 — || (Grants-in-Aid
HEE - SRmEE i : T-ﬁ. for Scientific Research)
Trainees, Contract researchers . WL
. Management
-Z'd)ﬂhiﬂ %ﬂ':t t 9 expenses grants
Research students and others A
SO— 1 e N Labor
it Total 52 expenses grants
0

2010FE 20115E 201245F 2013FFE 20145F 20155FE 2016FE
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Director
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Faculty
Meeting

2ydav
HWERRS
Mission-
Promoting
Committee

BIPf&R

Vice Director

EERER
Advisory Board

=,

R RZEEB

Core Research

Divisions

SaHXEFEER  Uji Administration Office

SEFERIREHMER

Division of Diagnostics and Control of the Humanosphere

N AT A EBERS S

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

ARERIEERS T

Laboratory of Atmospheric Environmental Information Analysis

L— S —AREREHE

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
HREREE - RL55 [E3 ]
Laboratory of Ecosystem Management and Conservation Ecology H fhAss, RS,
FEMRS T (ANER) EIAZEHE. EZREREA
Laboratory of Advanced Research
ERMESH GHEAZER)
Laboratory of Integrated Research ER
HREMEIBTGEAESR) ) .
Laboratory of Interdisciplinary Research 2%@;; BYE
Ea
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
EREEEEEST
Laboratory of Structural Function
BEERELESEF
Laboratory of Innovative Humano-habitability
SR RS E
Laboratory of Computer Simulation for Humanospheric Sciences
SHFEERCRASE
Laboratory of Applied Radio Engineering for Humanosphere
FHEMIT AT LITERE
Laboratory of Space Systems and Astronautics
o EEFHEHE
BT HEERR R —
Department of Collaborative Research Programs e 0F—A~R—2
HEHERR
Department Head O BIATHLES
4 FESEXEFRMES S HFI14 b7 1 X, BRIFD
Section for Inter-university Collaborative Programs o EEHFEIR
SHFEERHEFIRAMRS T °%§EJ:E‘T“@?T§ EER
Section for International Collaborative Programs e 7T )Y —F ) — NHESR
B HEREE SR LEEFLFRFIASMFEES
Board Meeting Working Committees of Inter-university/
International Collaborative Programs
T ~ [ 2 \“"' &
BSR4 — R ottt
Center for Exploratory Research on the Humanosphere i EAIEITY =
tE4—FK o /O 1/ NEIHREIRATDHELE
Center Head © LT EIRIF AT .
EFEFEARFRS T
Laboratory of Exploratory Research EEBTSY Iy THERE
S FEERREMERS T
Laboratory of International Collaborative Research o EELRME DM E
£ HFELEXEMRSE
Laboratory of Inter-university Collaborative Research o HEMESDE
o e OHHERIL, A—T T —
EFEEERFMA L 2 —EESE

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 S L TV ET, A
B DA T 5 ERSILFRIWISE I E R 6014 % 88 £ iy~ 0uist
BIGE B BT ER OX1T8ME, #EY A & UFERT % 33 % B
THIIS0B 2B E T, £/ MIEFOTITIH—F /) —
FIZBI5# L 72SICORP JASTIP) 7u v = 7 bR, 48
IRPLFERE (JST) & BRI JICA) IS X 5 SATREPS 71
Vs MrERTHHLT, EBWNE AMERR LR T 0
Vg MEEELTHWET,

KiFaln - ReROEFRFEEFIA

We are dedicated to promoting international collaborative research.
Currently, we are conducting over 60 international collaborations.
178 RISH members and graduate students visit overseas institutes,
while more than 50 foreign scientists visit 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—).
HEEPE T ERITICHELTWAMU L -5 — (T EBEE
KEBMA KA L — 5 —) &, KFAMHOEBALZ BMG L Tw
T3, MEESILAEMFAFTHR(DOL) . £l -HFHEY I 21—
Ya v 74 =K LSF) 22U & Ao FEF MM -
ik T EREREI L T 5 & L BT, B BESLEE
HEEZREL TV ET. FEHNIIP30~37ZR)

EfMARS - HE7075 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

EBSY Y RIT L A7 = VERHE, BMEGL TWET, F/2,
ra— VTR R EEL =Y P2 EB LT, AEIANKE
W& BAEBBEICET A LR IREL TuET, X5
2. A ¥ BA Y TREEE (LIPTD) & o3I & 0 [EBFR 2
7 —)V (HSS) | 2 FIK 20465 X 0 IR4EBIM L. P 23 4R A
5[ ERAFEREY R Yy A (ISSH) I PHELTVWET,

(P10 - 1112 3EHR)

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

HEHEEREOMEHE I =T 1 O ERAE L., BHESY
DESLRDLEREF D20, AEIL I RE OB e
EL L DM EE AR LTV E T, PR294ERER LT
ZORILZ22MHIDIZY, FELBMLTVWET,

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 2017
we had 22 MOUs in place,and the number that is continually increasing.

1 hE HARMERE Nanjing Forestry University

2 TR TvvxEmMEERe - WWRHTEER Coue oI e e

3 AVERST 4> KRR TSR El_itg):sl) Institute of Aeronautics and Space of the Republic of Indonesia
4 IL=7 TL—=IFTIBRIKE AEFER School of Biological Sciences, Universiti Sains Malaysia

5 T40FVFK 71 5> KV TTHiliA%ReR VTT Technical Research Centre of Finland

6 hE HLRMAE Zhejiang A & F University

7 TXYUIHERE FUIHRTKE KR - HIEEEE College of Atmospheric and Geographic Sciences, University of Oklahoma

s oavk van mowwen e

9 TNHIT TIVAH) TEER  SREEEEER Institute of Mathematics and Informatics, Bulgarian Academy of Sciences
10 rhE (it e N Southwest Forestry University

1 &aE ERIRThAS EHEREEHERT College of Planning and Design, National Cheng Kung University

12 AV RZI7 RV TITRE FHHEE Faculty of Forestry, Tanjungpura University

13 AV RRI7 1V RRITEIER E£OtEMEE 42— Research Center for Biomaterials, Indonesian Institute of Sciences (LIPI)
14 44 Fa7O VKT BEE Faculty of Science, Chulalongkorn University

15 A2 RRIT Y7IXE University of Riau

16 ERE STEARER  IUMERIBRIEE RS College of Forest and Environmental Sciences, Kangwon National University
17 AV RERST 1Y RXITRRERE NEREHAA ESZ??;CPOTSEE(;‘:’L?:Wtjjm;:veszlitglrizstr?tl?/iinistry of Public Works

18 AV RZRIT7 AV RRYTARTLKRE TATH - SHEFES Faculty of Civil Engineering and Planning, Islamic University of Indonesia
19 hE HILMEXRE #MEEE - TIE¥R Material Science and Engineering College, Northeast Forestry University
20 AV R2RI7 FUEFAKE BEE Faculty of Mathematics and Natural Sciences, Andalas University

21 AVR 1 > FHBES AR Indian Institute of Geomagnetism (IIG)

22 BE EsTrhEkE National Chung Hsing University

HEABAVGRREE

Visiting Scientists from Foreign Countri

HRRAFZEERIC L. MEARFESHMAZRE SN W T3, 41H
ANEBOHNCIZIEM6LEIHTE Y. HAETEIIATDORY
Va VIEERNOAONEAFEEENZ TVET, HFO
FELATIZERE O~NCIEEIMEIZ S ). HARZEAIREL S O
HLE N BIEZE B ©21F AN Z D54 TEERH54 T,
B L, AR 15 A EE LTV E T,

es

RISH established three positions for visiting scientists from for-
eign countries. This program started in 1986, and we are now host-
ing approximately 6 scientists every year. We also encourage young
scientists to participate. About five foreign post-doctoral fellows
have visited RISH under the “JSPS Postdoctoral Fellowship for
Foreign Researchers”. Additionally, we accept approximately 15
foreign graduate students every year.

RISH, Kyoto University 9
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Humanosphere Asia Research Node

AEAFBEZERT I, P28 S, [HfFET V7 In 2016, RISH initiated a new program named “Humanosphere Asia
V¥ —F /7 — F(ARN) | #5845 - #5352 & T, Research Node (ARN)”, thereby strengthening the hub functions of in-
BRI R AFFE DN THERE 2 sRib T A & & DT, AEfF ternational collaborative research and fostering innovation in Humano-

BEE2Z 2, SOICEEBEIELEBH 2 AME K sphere Science with the ultimate goal of delivering solutions on a global
D, HFERBMECHR Z A2 EOMPLIZE ) AT scale. In FY2016, ARNs achievements included the following: 1) an

WE 9, FER28EREEICIE. A ¥~ K2 ¥ 7R (LIPI) ARN joint laboratory at the Indonesian Institute of Sciences (LIPI) was
WCJASTIP L #¥E L CEFET VT —F/—F founded jointly with the Japan-ASEAN Science, Technology and Inno-
(ARN) RS K2 ZETH L LD, YL —T T T vation Platform (JASTIP) project ; 2) the 1st ARN Symposium on Hu-
DEBRY VRIIT LD, A —T I F—DA manosphere Science was held in Penang, Malaysia; 3) a number of RISH
YEHE =2 MG 4 ¥ KA YT TORAREFICHE Open Seminars were delivered and broadcast live via web conferencing to
TAHRERER, EFETF— I RXR—Z2ADI F—H— selected foreign research organizations ; 4) a server mirroring system for
N—ZRBELEDEE 2T VT Lz 2T &£ the “Humanosphere Science Database” was installed in Indonesia; 5) and
WER - EWEREICETLIEBRY -2 v ay Tk alecture and practical training course on atmospheric science was offered.
JASTIP L ¥ L CTHRIGETHMET L EEBIT, [~ ARN also served as a co-organizer for the International Workshop on
KA 7 TOEGFEESEZ 7 — )V (HSS) DIGEHIZ D Bioresources and Biodiversity in Uji, Kyoto (with the JASTIP), and the
ZMLE L7z FHR294FE7H1921HIZE, 7TV 7 “Humanosphere Science School 2016” in Indonesia. In July 2017, ARN
RERK DD OPFEEEZ 5L 228D MNE D held “the 2nd Asia Research Node Symposium on Humanosphere Sci-
&, E2MT7T I TV —F ) —F Y VRIT L% ence” in Uji, Kyoto, at which more than 30 speakers from Japan and all

BflE L U7z EFRBMZeErT X [ ER T7 o7 ) 34— over the world were invited. With these ARN activities, RISH is in a
F/—F (ARN) |oiE# %2 & B LT, AFEFYD perfect position to pursue the integration of different research disciplines

—BOEEALZHEEL T3, and to promote the internationalization of Humanosphere Science.
$E7B7O7IVY—F/—F ——— $EE7OT7VY—F/—FK
Humanosphere Asia Research Node Humanosphere Asia Research Node

FET 7790 T EERE HHEI M FTADEE - EFET—4~N—2
Cooperative Study of the  {GIRFIF - RARSHKAME (C K BEREMZE
“Equatorial Fountain” Cooperative Research on the International Cooperative

Sustainable Production and Studies Using the Database

Utilization of Tropical Biomass for Humanosphere Science

in Relation to Environmental

Conservation

.."x

T ya = = EE#RMED
Syvarv5 ami4ERFE TR E AN

Mission 5 : Quality of the Future Humanosphere

Strengthening the hub functions of international
collaborative research and fostering the work of
people who sustain and expand humanosphere

wlEsiEn el 2 Mission 3 alEsiEn @ science to find global-scale solutions.

10 RISH, Kyoto University



EHFETSTVY—F ) — KEESH (JASTIPHESH LB

ARN & JASTIP Joint Laboratory

Y EFETITIR—F ) —F
TEA Y FAYT - FE I~
LA * OLIPI - AWkkRpR g ¢
VI T REFHEL T
WEF, ZhoEIGHL. EH
. NDE F S F LT 34
FRES:T7 TRy Y T—7
DML E~NDT 7 L A2 RH#ET SH T L T,
ASEAN & HADNTHEREOE ZH- TV ET, &5
2. FvX8VF A VT Y EEE LT, 0BT
WhoeE % EN O sk O LA RIS | 2 AT 7z OB
A AR L TV 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

<RI —IL)
Humanosphere Science School 2017, The 7th International Symposium for Sustainable Humanosphere
(November 1-2, 2017/Bogor, Indonesia)

FEAX v L /NX)
The 2nd Asia Research Node Symposium on Humanosphere Science (July 19-21, 2017/Uji, Kyoto)

BIEEFRT7 STV —F/ — RO R IIL(FR29F2820-218 /7 L—27 - ~F2)
The 1st Asia Research Node Symposium on Humanosphere Science (February 20-21, 2017/Penang, Malaysia)

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.

¥FET7OTIY—F /=KD
HEEH

International School

HEHEET7T V7)Y —F ) = FaHhnk
L7277 V7B 5%EHE 4 v b
=7 % R—=22, ERMICIERELY
— N TE 5 TFIREE - BIE O
I F3. AAFEREOINH R
KuEIEH» 570 BBERXZ -
(Humanosphere Science School) %
AV FAYT ROMO T 27 5EEIC B
WCHET AL L b, AFET YT
VY —F 7 — P2 L7k FE7E %
Fti L. AEAEEFH S 2 X R 5 EBER 2
IEREZHEDTVE T,

ARN supports the career development of
young researchers and engineers by offering
opportunities for collaborative research and
involvement in international schools in Indo-
nesia and other Asian countries. With ARN’s
support, these young scientists can grow into
future leaders in various fields of Humano-

sphere Science.

RISH, Kyoto University
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IRIZRSH - TRIRTREEHITE

Environmental Diagnosis and Regulation of Circulatory Function

HhERIRIA bR 1 72 SRR BLR OB 75 &£ O BRI B D
k2 FHT 5121, KEOKRGBIHIL — 57—
% ETHRORGERE LR CWEL, BT 54%
BH Y F 3 F 72 WD S KRG B D7 5 YR % -
KT AELADA AL ERPTLI LI ROON
9, 61T FIRARE - WEIGEICE D LR - %
HEWREOBERE DT L i 28 U T AbAEIRICE S
e WREAE BRI N A < ZAGIR - A HWE oFER
GHEBEFAYATLAOMEZOSILET, v
V1T, WEMBEROBLN D S EFE AR EFRT 5
£, Hoh A TIEEICE T TV E T,

KRBT

Metabolic engineering

AT T HIE

< BE
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Ocean/lakes and marshes

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

tion and cycling using techniques such as metabolic engineering.

JO—/NJVER
Global observations

Atmosphere

I BIEEH

Environmental monitoring

pE AL

1 F ¥ AEE
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omass production
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ARMEMEZN LI
EYE-XREHEER

Biosphere-Atmosphere Exchange of Trace Molecules

WERERFNEFECEERRAF v >N -2 b BV AIEICE -
T, EEBRRT—U»570y hRT—IUIhiz> T, &% &
FLFINRBICH T BREDRREDT T v 7 X & 5EhI I E
BALTVWET,

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

EH AR HEOBEERIC
B9 £ MFAMR

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

BVOC isoprene

= 5 e
y

piic)

vacuole ADP

XA T
transporter

3 i
el

e IE KRR ICERMEERLEY BVOC) £ LE T,
ZTOEEFHEREE, AARIENFHOCHESLICL
F9, 52, ENMPFLIEIPSERREL EDICESLES
EERINT 2HAEEMPAT 5 L & HIC, METLFZOMES
ThE->TWVWET,

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.

ABXRRL—F—IC & BRIEEHA

Environmental Observations Using Large Atmospheric Radars

HRRFHR
| FE
micrometeorological
methods

mv ff‘ H‘f

WERERICEDS TIEED
WM EDHEEER

Rhizosphere Plant-Microbe Interactions Involved
in the Material Cycle

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

Atmosphere

twE .
Rhizosphere oﬂ\,u\," - - .“ -y

P

o

éﬁ‘ @ i .
" R ;
"ﬁamo)was o e

Function of Metabolites Rhizobia

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

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

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

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

RISH, Kyoto University



KEBIRIVF—K#H - SEFIA

Advanced Development of Science
and Technology towards a Solar Energy Society

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

of how total systems are implemented in the humanosphere.

FHAGHRE

Solar-Powered Satellites

BRENE  BR [Z25

White rot fungi ~ Enzymes  Yeast

>a7y iipLS i)

Termites Catalyst Bacteria
AENAATA T CO EE
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I '5( / _)[/ " . 1
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N AT AGEFIRD/=6HD
08 - (LFETIRMA

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

FHAREERD=HD
79 ¥ L ARRERINTME

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

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

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

N A2 AEERD
EefR L R

Elucidation of Biomass Formation/Conversion
for Break-through Technologies

EMFEMOBERESFAIC

spired from biological materials in a cycle
T

£ 5
- biodegradation

PDB ID: 4ENG

v
oH - BRLE

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

Biomass is a valuable material, as it exhibits a well-balanced
life cycle on Earth. We conduct research that aims to develop
sustainable materials and technologies derived and inspired

from biomass by precisely understanding the biological mech-
anisms of biomass formation/degradation.

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

Our research is wireless power transfer (WPT) technologies
both for Solar Power Satellites/Stations and for wireless char-
gers of mobile phones and battery-less sensors, etc. The WPT
is a bridge technology between human habitats in outer space
and on human living environment

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

NAFTRCRBLANDTRES DA THRLUESICL, N
147 AREREMRFMBOMEREDE L TVET, S5IC,
PIMEBFEMEBEECL > TEOWAEFME 7 — KNy
LT, BEEMERFMHOEORELED TWET,
Biomass-based functional carbon materials are developed by
catalytic carbonization with metal ions or heteroatoms. Ana-
lytical electron microscopy is a powerful tool to analyze these
structures and chemical reactions, the results of which lead to
potential biomass-based materials applications.

RISH, Kyoto University
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TEETFRA

Sustainable Space Environments for Humankind

ANTHE, FHATF—Yary,. ary b kL —4—,
FHERY Iz —varvhEEb b, FHE - K
[EOHFED 12D O Te 2 AL - BE S8, EIEER
FRARE L OO A F T, EHIT. K
b7 L7 %R &3 2 BT PR O L) 2 &0
PR RD T, AR—ZAFT 7 RLHWERITE T T 5 /&
B EOTHHERDGERANOMNEEZRETED LIS
LEd. A& - - BEHEREOTFEHEA V750
HEFE - FBICHEINT 5 2 & T FHERBEOF 2
FIHE W) HEWEBIISZ T3 SHI1TE. AR
BEANDEEDVIERTH H/NEEOHERE OEZEDO ] HE
PEIZ 27 2T HIBRE 22 ORI/ DOWLE OB IE
5 TR I DD A E T B I v ¥ a3 ¥ 3T,
FHBREOME L P Tl AFREEE LT
DO/ - UE. DV TIERARE, MR, EiEEE o
WL EALL 5,

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

human living environment-sphere.

. A—OFEFHRR
Aurora and space weather

YA SOTEBOERR :
Current system in-auroral storm ,

. __ﬁig?giﬁfﬁd\*i”ﬁiﬁﬂ
"% “Miniturized onboard instrument
~for:space missions
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FHI7FAVHEH I2L—-23Y KBEROLIC L &% 5T, HIRE &
Space Plasma Simulations WECFEREEARS CRIELET,
T—OZ%HK5EBER - WHHEEPE
BOHENDREIC & B4 D BEHFHRTFD
TEESTEMS I 2L -2 3> THRY
52 &T. FHT I AVERBRELTEND
HRRICES LET,

m
=
5

\
S
a4

21 FE
Dynamo I 0

s The geospace environment is subject to

/| (Pa) high variability due to solar activity. We
0.00 . .

B perform computer simulations of sub-

- storms that result in auroras, the genera-

B o) tion of electromagnetic waves, and asso-

ciated particle dynamics in radiation belts
to understand variations in electromagnet-
ic environments of space plasmas.

X - R [
'>I - Current lines I 5

W REEERDMAZE
Study of Geomagnetically-Induced Currents b 4

Auroral elecarﬂet
FHEEZRNSEMRIE. W EOREREL & ICHERTFES :
EBRERLUEEES|ZRITIENHY ET, THEM
EH EEDFEZEEMENICEL CHVY, BHROETRLGE
HICE#BLE Y,

Electric currents flowing in space occasionally induce large-
scale currents on the ground, potentially causing power out-

ages. Understanding the physics of the connection between ,/WM;EJE

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

FHEBIIRIEOFHA

Exploration of Space Electromagnetic Environments

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

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

(© JAXA ERG Project

S

#HE O7YMIESFHERBHERRRE FHIVAVANLERRORE

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

FHAHMH O

FEETD RIBEOMLICT 1 TL
Development of New Materials for Space Humanosphere FHRE COLHFREEOWL -G C

LVRL ERRZE L & ¢ BARIC I, (6

Wy 7.

HISAOR A () —BCBRHOSEMER Ak, F/ eBILEMEEEERT
Fine bubble applications (Chemistry) SEM images of Zn0 WFE 3—0 *ﬁ*ﬁ*-}@%{mx@t/@ ;&jﬂ“gﬁ L 7«:’%

Distilled Witery S FB watef J‘:‘i ECAMEICHEFLTVET,

wEk - AUl e o .
a0 ies ! ‘.’ ] For future space missions, new material
f- sciences, namely, fine bubble technology
£ \ M and nano-metal compounds, are studied.
_'5' N e Fine bubble technology is also applied to

. " s — PR
AN Z AR .
A %d L) agricultural research.
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Mission 4

Mission
[ Sv2al ]

TEIRMF - RIS

Development and Utilization of Wood-based Sustainable Materials in

tE AT L

v

4 Harmony with the Human Living Environment

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

A NS o7
(1%~ SV § N
Wood materials renaissance . -
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EV (EXBE#E)
Electric vehicle

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

a safe and pleasant environment on earth.

RDALDREFIHT

Learning a lesson
from the past wood cultures

L REEERE
Timber utilization
‘_in the urban area
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L BERIRE SR AE R ORI
LUBE
From Production to Recycling of Wood Bio-
mass-Based Materials

KARBEH

Bio-basedwoodadhesives

N
9

KREHFMOERE. L. FIH EE BEFHRAICWN S
—EOERY AT LEBELET,

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

ZWIT  Deformation
Processing

L REMH - KESEDFE - FR

Development and Evaluation of Timber Materi-
als and Structures

RERBEMHOIEEMREDOFM P EEHEDRRE. KE
BEMDOMEMREDFHEE 7 DIEEMREEEM L7,

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

L EWERRT ) MHE OB

Bio-Nanostructures & Nanomaterials

P W= o
7 &= !‘.’:‘_ R L L R
B ey = el e )
5 BV BN SR AN

2 LR O TR

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

We aim to create advanced nanomaterials derived from sus-
tainable bio-resources and based on the fundamental under-
standing of their physical properties and structure.

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

IV A BEINFUC KD
RS AE
Fast pyrolysis
with pulse current heating

Wood-deteriorating fungii—
AMBERDME . -

SIiC At
SiC composites

F/ 841 VEZRE
,, Nanodiamond struciure}awse

LRI D
RROBEMHE DT

Study of insect pemept\inn o ;J \ I
for microbiological control % 2«5 1
A DLHHAEDFRAAE

AR OBIR
Mechanism of wood deterioration]
and high-performancejwood products]
S O7 ) RE
AMERICEIT DA
" Wood-attacking insects

BREER #HMHIVIEEICSIFIAEREREET
WS, RERBOEGFRBIRY AT LERKLET,

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

L RAEEMOFEHREZHRR
Quantitative Morphology of
Woody Plants

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

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

RISH, Kyoto University
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Quality of the Future Humanosphere

NFORESE - BFEBHOLMBIERKICE Y, EFED
HEPEICR & AL A LTV E T, ADREERLD -
REBEEE LR L EMABERL BRI T,
FIT, INFTTOIVv Y a yOREEEBIZ. AD
TR R BREEO T, Bifb &R S O/E, BN
WMDI2DDTFHA ¥ 7 THEFE L T OMER. Kofbe
AWM TN & A EB R ST A, EFEOY
M ESRET, I v ar5id, EEMISER 274
FEF THAEZ DT CHEE L C X 2z AR e I L [ e
(AR OB I | O ER L LEDT 5 S
ENTEET, AP OaI =5 1 LiEHEL DD,

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

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

themes for human life by means of humanosphere sciences.

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

HEMNA A< RICHET ZEIBTMENE. SROEDERRRE,
KEBERD - BEET VI, NORBELSWICBIE L
DFFFNETIMEEHELE 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.

BLEEFHSOBE (@M. N1F2X,

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

YA UAKICEBIRIVK k. BREMWEEZGAL
EYOBERE, TXILF— {EF@m MENOEHRY X7
LEREL. BEABERHSOBEICEML £7,

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

20 RISH, Kyoto University
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Towards Sustainable Carbon Flow
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Tvai
RIER2HT - TBIRVERERIM
Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

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

Ivvars EmiEFE

Mission 5 : Quality of the Future Humanosphere

Ivar5-1
ADRERR - IRIZFA
Mission 5-1:

Harmonization of Human
Health and the Environment

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

Technology towards a Solar
Energy Society

Tyarb2
BALRE AR DIEE
Mission 5-2:

Establishing a Society with

Reduced Dependence on
Fossil Resources

N

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

BRERICHITZFE - AR - h EEOZEE

Space-Atmosphere-Ground Interaction in Daily Life

FEYZATLR, EFEEXAPERGHRICTITH
BAINL - BUR - BIEMEE L R L THY . ZOHEEIR
FH-ARRBEPHRES AT LACEZICERL T3, X
NR=ZFTUDMU L —FICLZE08. HEAMLD XT L
ICEBARUCET B3R, FELASDAR D > THif.
FHRIEOBNRMENDEL EOMELHET 5,

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.

ARIODVDEIFICES

Iv323
PR
Mission 3: Sustainable

Space Environments for
Humankind

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

Sustainable Materials in
Harmony with the Human
Living Environment

Re

Preservation
FEHIA FEREDSOFE
Space debris Environmental effects

N

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

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

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

dud
ARIDPVWOXALZEF D
Knowing “wood usage”

FESEDEARIRA
History for the future

FEA > 7> Space infrastructure

AL VE— NIV TBE
Positioning, Remote sensing, Communication

$%4fiBA%  Technology and development

SHM (KERE AEIRE AEER T—3N—A K IHPVOEE)

ARODWEERSED
Evolving “wood usage”
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TEAARE BRI TE 2 v 2 —

Center for Exploratory Research on the Humanosphere

AR S Ae e v v — 1L, HEEF D 5O D I vy g v
Zh 0 B W - FBRI e W TE & J5 0 - e L. %S
B X OB eSS & 3R 2 L O - i gE
ROz ST I L ZHMICHREL T L. ATNE
BolEn, Ivva JEYEE. PN LEE, ¥
AV ETn )1 & LR C AR B B IS O B IS B C
WwEJ,

HEAFTAS TR 22 4R B2 & L FIFUH - LA ZEsL i i oeiT
ELTHEIT 440 T gtk —37uy s b
RULFEFZE DM IGEE 2 4H o TV E T, A TH, AT
ARG LS DR - WSRO IFGEAZEC X B [ LR RL
HIZFIEZE L 2N - SEIMITTEE 2RI )A < A% LTS
WD525D3 v ¥ a v 2FTT 5[ EFEI v > a Ui
g2, AR R T a Y = 2 N RSLERFZED [
W75y 7y ZIEE ] O 30O FEIGE) % etk
LTwET, TNHDORFIFIZ DR T, N - oD
RFSTLRHYF -7 urs0% LB L TOREBEILRE
WFeadeted 5 L & o, [HEFEY Y RYY LR+ —
T oI F— 1 EOIFAMEER T IR L TV E T,

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

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

S FEERERMFE S
Laboratory of International
Collaborative Research

ERRHEMEDHEE
Promotion of international
cooperative research

S FELERRMFE S
Laboratory of Inter-university
Collaborative Research

HEREREDEE

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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SEFERSFRFMR

“Research for Sustainable Humanosphere Science” program

MNEDHHEHNEFOESE & L 3 EEBRZICE D 28HFEN The sustainable survival of human beings depends on explo-
R ERYE - HET D012, FHR21FEE D 5FAHD ration of research topics related to Humanosphere Science. In
40U T DEFHRE e MRICERMTEZAT - EHEL T 2009, we started the “Research for Sustainable Humanosphere
WET, FR28FEICIEEN P SDISEEREE L, Tk Science” program to find and promote these studies by young

29FEEBHOMERBEEHFIRL T L 7, researchers under 40 years old. In 2016, we started receiving
applications not only from Japan but also from overseas re-

searchers. We adopted 8 projects in 2017.

® ERR29FENDMARRE (h¥:. £85ERE)  Examples of Research Projects in FY 2017 (Total 8 titles)

il M2 | BiAZN LLRED SKTREADX & Vifih

Masayuki Itoh : Methane emission from rhizosphere to atmosphere through tree stems

=5 ThRER - i RCHEMOLEEICBS T DIRICEER ORERRT

Kojiro Takanashi : Functional analyses of cyclization enzymes in the biosynthesis of plant secondary metabolites

TRAR 85 © TWEERIRT R THRS 1 RB J ZEMMEEDELIIE DT £/ I AFAADA /8T b

Yuki Tobimatsu : Lignin modifications in grass : Evolutionary functions and impacts on biomass utilization

BA B8R : HVU I LRETRICE T BIREEE TOMBEBEHEDIEE

Shoichiro Hamamoto : Solute transport within root zone in soils with low effectiveness of potassium application

AfE 5297 - EHFSSERENMRIC &S 13C FNIUEEIVO—R T O ER#HA

Ryosuke Kusumi : Structure analysis of '*C-enriched cellulose Il by solid-state high-resolution NMR spectroscopy

EHFEIVa VMR

“Mission Research for the Sustainable Humanosphere” program

WIHERRCld. ABEOLEFICEHL ZBEEDZREICEY BT RISH has adopted five scientific missions to tackle the immediate
=D, 5ODREI v ERELTVWET, 2hHD research needs related to the survival of mankind. Since 2009,
SEEI VI3 EERIER DI, FRINOMEE % we have supported applications that address these missions
MRICTER21 FEL SERMEEAE - EEL TWET, from researchers from within and outside the University through
FRR28FEICIEEN L S DIEETEEE L, FR29FE L. the “Mission Research for the Sustainable Humanosphere” pro-
24 DREEHFIML F L 7=, gram. In 2016, we started receiving applications from overseas

researchers. We adopted 24 projects in 2017.

® FERX29FEDMFRRE (h¥k. £245F8) Examples of Research Projects in FY 2017 (Total 24 titles)

ZHRES S ANt ARIRBSEEETF GmHAKS OFFi

Naoto Nihei : Evaluation of cesium absorption-related gene GmHAKS in soybean

Chin-Cheng Yang : BADRATZ VICH D71 VNAHE
Chin-Cheng Yang : Survey for viral pathogens in two invasive ants, Argentine ant and yellow crazy ant, in Japan

HubertLuce : MU L—45— - NBUEARZEH(UAYV) - SOF T T70K - FEFEREAIC K3 ARELTFEOERIEEHZE

Hubert Luce : International collaborative study on atmospheric turbulence based on simultaneous observations with the MU radar,

small unmanned aerial vehicles (UAV), and radiosonde and tethered balloons

SH Rt MEAHELEICE DN F Y ABED F A F X AR

Tomoya Imai : Analysis of structual dynamics in biomass by small angle scattering

NB 5 - FHEREZEENICIEFT 2HEAIFE(WPIA : Wave-Particle Interaction Analyzer) ICB9 3%
Hirotsugu Kojima : New measurement method toward quantitative understanding of space environments : WPIA (Wave-Particle

Interaction Analyzer)

RISH, Kyoto University
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STFBT Sy Ty THERE
Flagship Collaborative Research on the Humanosphere

RISH

[AFZB 75y TSy THREAME] &,
hiZAZEER A & TEBIICER L Tu /-
70V MNIHERREZEL. Z
honrfibzEDHZEEHBEL
TWET, FR28EEICIIARTDEE
Lzfth o & &b, REHELOE
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
MEREKE : KBFE2 Leader : Hiroyuki Yano

BREIDOEMERL S, ®IVO—XF/ T 71 /N—
DEGE - HEEE(L - 1BEMEICR T 2 R (CEB AT
DFRFEEZDERILE. BENEEH. EEEED
AHEITED TVET,

In this flagship research, we perform collaborative fu-
sion research for the production and reconstitution of
cellulose nanofibers to contribute to the establishment
of a sustainable humanosphere through the creation
of advanced bio-based nanomaterials for use in auto-
mobiles, buildings and many other products.

=y ] FEEH
BA N F Space Technology
Tree - >3 .
g -4" Fo/Ad— E) B
T e F Biotechnology — Home Automotive Parts
o i # Appliance
w o o B AT L
Plant Cell HHFAE  Polymer Processing 7&#77‘/7,}
- Polymer Science m qvEa—x

>—10nm R HWREBETZ  Flexible Computer

Fiber Science Material Recycling = -

N S ARHERlIES FIF¥

L Ea—RF ) 774/ (CNF) IMAYLIYR ool kit Electronic

Bio-Science Composites Science F)I% 3
Cellulose Nanofibers N Engineering
IxIF—Z Nanotechnology
T Energy Science WHIZ TAILTV
SRR Mechanical ~ ERIH File ‘\7 3
Wood Science T Engineering  Medical
#HE Chemical BRI Engineering 5 -7\ ¢1tey
Forestry Science Engineering  Food Science Display Materials
FrlE O—ARE

Industr

| BHFRP
] Tansparent FRP TEEREEHT
Cellulose Science n
- Information
FI5Ha5— Technology
Nano technology

Materials

o HFHEM/NAATAD
FEMEEFRICRT 2R SH*RMA

Integrated studies of the sustainable produc-
tion and utilization of tropical biomass plants

MRAERE : HFEH

Leader : Toshiaki Umezawa

EFEMNERBL (X A#BmT7H 7 AIHICEAT
BHRRICEDNT, HHHARS S UERR/NA A
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.

BB &2
YE—RE2IVY Environmental impacts assessment ::
& &2 ARAAEHE AEER
Remote sensing HFERE - Atmospheric
of forests Moleculer ~r—— H0 monitoring
piE  breeding CO2 .
fEtk Growth 5 ’a__,/' PN RIS E B 5C0: Rt

Plantation

N AT A
Biomass crop

CO: Emissions by disposal,
deterioration or burning of wood

REE{LXTR «

Global warming A\ a

countermeasure
ARENAFT R
RO

HERZ
Area studies

N-fixation

HTK
Underground
water

Utilization of
AU lignocellulose biomass
Absorption of
nutrients

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

MRAERE | AHEL

Leader : Yoshiharu Omura

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

F—OSE%
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

ABED 5 4 —OF7 RUESHRHICES T
FIVF —EXETZEERS 2 IC L. EFEO

T« REDERICER 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.
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Mtz 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

AEBMEDOBH L. BEIEEPL -4 —-CHWShZ Y1 70K
E,IZXNMXE—ELTHIAL, T1VLIDIRIE—8E (X1 7

EEE - 74 YL XRE) . v 7 EINEIC & 3BT (KE
INMARZIDPSDINA AT R —Ib, IN A7 I HILZERDEINR
k. RUEBHEROMEEIE) TT. AERMARIE. EEEMEFROE
BELEN L. Y1 IVOKEIZELERRE. RUOMEESHERTOMR

ENPSMTaEicdl), M 7OEIRIVX—ICARZORE L6
Rz EBELE T,

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.

AU 0OK
Microwave . =
S =
BEIBE L —4—ISA =
Usually used for wireless communication / radar ‘L" ‘&
XA ORI
TRILF—HEX IRLF—THD fulce
Energy Transfer A microwave is energy Material Conversion
g vroomem 1 o O

Microwave Power Transfer Microwave Heating

IoT. IEF 2 2ABRFICLD
RERAETFEDER

Toward a next generation
sustainable humanosphere

with loT, Ubiquitous Power Source

FHABRBICLD
FHEHABREFEDORER

Toward a sustainable humanosphere
in space with Solar Powered Satellites

B, AT RILF—
High efficiency, energy conservation

BB % © - 7R R
Value-added new materials and biofuels

Y2 AVEBMARICKSEEFMA

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 I2L—Ya OBHEACE>THELET, A7OY 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
S
B 2| auE
g 5 | e HERRELS
g j;s';g Themosphere  Gegmagnetic field
g% | mamE TSIRINTI
lonosphere EHE ST E Plasma bubble
[ heric d
lonospheric ynam‘o‘__..‘ “__..‘ 075 X7
Y 3 . @ T7IVTY
A 100km 3 e ‘ Plasma fountain
= ® T X F—
TrIVTY
z Rtshers Atmospheric waves Energy fountain
Y 15k
p m oYK
777/7/
Ma‘tenal fountain

X [EESr

Troposphere Cumulus convection

FE
g 5 WERER
HFEMU L—F— Meridional material
y Equatorial MU Radar circulation
.
Xt E SR E ° rﬁﬁﬂﬁ
Tropopause Global observation network

At

Exploratory Research by Mission Research Fellows

=M. £EFEEREOXREFE - RS E LT A
MOEFICDHELEREEHE. ¥4 b%kf&ﬁi‘/ﬁl\ FRAAEL
ASE. SLUFHBEEEFEE]ELTTO—/NILIZES R,
% D [FIRIE2 0T & FAThYRE] (SR8 T 2 EHAFREEER D
BHREREZIEINPZZEEZDELTVET, S vaHE
W E X, MEFDFERFMEL 2 —ICFABL. &
FERZORKEDETEDONI v a L ICEb BEEE -
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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S a BEHNMEEDOMFEAZR Researches by Mission Research Fellows

o HEE— : KM DOFEBRIE TS
SERHHELSFNEFEDRRE
Soichi Tanaka : Development of techniques for
highly controlled chemical treatment in wood flow
forming

AR TS AMDOREIRRS & W D AR ORILIE S E S, 1E
FWEIC L 2AMHIRREE DII—FE £ BiRIC. AMhOMEEEEE
ERERAL. ZDHEEERRET %0

The aim of our work is to homogeneously fill all the cell walls of a wood
block with chemical substance, which is required as a pre-treatment for

wood flow forming technique. This study deals with the clarification of
substance-migration to control substance-distribution in wood.

#RAEE =
AHA Cellular structure *ifﬁL
Bulk wood nstable
y AR o pilicld on structure
= AL g Cellval on 27 incell wall
o ELFIE (MEHA) #@Ra Cell
Introduction of chemical substances
© AR Molding LFNIBICLSHDHD FRE
Substance is irregularly distributed. oH v Unstable
. oo
I
BRI ol i) t
Flow-formed compact . mea BE
pes g oL Substance  Stabilize
Why? ERMIELS TARRIMIE L S

Macroscopic irregularity Microscopic irregularity

FAIR8 Problem

58 Color change F—< 1 lssuel F—< 2 Issue2
SHETRRTE Unstable dimensions HEE—DVED%E TREREE
BREEA— Irregularity of strength PEBRRTHIE PMETHIE
Filling up every cells Filling up unstable regions
with substance with substance

BER Solution

;gg%ggﬁﬂﬂ“ Bif AR OEBEE_E % U RIA

Common to all wood-based materials Goal  Promote utilization of wood-based materials by improving their reliability

o BAWE  BMERBRYIRIaD
EERIAR
Seiji Zenitani : Kinetic modeling of collisionless
magnetic reconnection

WHEIDFEZEE TS XY DR THIEI DL EED S [HKY
dx72 3] OMEBESLVERNEEE. TIXYRFIIaL
—2a EAVWTHEL TV,

Magnetic reconnection is an abrupt change in magnetic field-line topol-
ogy in plasma. We study the basic physics of magnetic reconnection in
near-Earth space by means of supercomputer simulations and space-
craft observations.

(= s

PEESEED (B : BFREHH

Analyzing kinetic signatures of magnetic recomecton
(e.9., Elecron veloctyditribution function)

TIARMFYIalL—2ay

Density (t =35.5)
Partile-in-Cell simulations of magnetic reconnection

® Tran Van Do: #iEKRRE{L & RIEZEN X
LTKTHD CORE &K
T DM F PRt
Tran Van Do : Forest carbon sequestration, a
contribution of forest to reduce CO: concentra-
tion in the atmosphere against global warming and
climate change

FHAETld, M—REEBCHEMFRBLAET S EICE). R
7 TS B T B ERLERMOMR L ERRREER ZHE L 12

In this study, Net Ecosystem Productivity of evergreen broadleaved for-
ests in Southeast Asia was estimated by measuring Net Primary Produc-
tivity and heterotrophic respiration.

F—RERE WP AR

Net primary production / NPP. Net ecosystem production / NEP
=AM-+ACr+Lf+Fp =GPP—R,—R.
=GPP—R,

=NPP—R.
=AM+ACr+Lf+Fp—R.

o ENA AT R85
Aboveground biomass increment / AM

Bk
Gross primary production / GPP
R
Autotrophic respiration / Ry -
e o sl
AU VRHES A T Literfal/Lf

Coarse root increment / ACr | A
(0 >2mm) /)
HRE A

Fine root production / Fp Heterotrophic respiration / Ry
(¢ =2mm)

o EERX : HEW/N1 F < AHEK
M1 WA EEDE DR

Ryota Ouda : Antiviral compounds from plant biomass

AR T, KMEEROFR LT 1 IV RIMEEDRE 217 EEkF
(2. MY ILZMEME % (E) BT DICE L -AMO S BRE 2 R L
T, BEMRRFIEM G EL S, RENICEREENE LRI L%
E

In this study, we aim to identify the novel antiviral compounds from wood
and bamboo vinegar, as well as to investigate suitable wood and degra-
dation conditions needed to reasonably obtain physiologically active sub-
stances, even from scrap wood.

FKEARIALE
Akita Prefectural University, efc.

SAFEZRRR

Research Institute for Sustainable Humanosphere oA JVABERR
Institute for Virus Research
N ®
HATEEH e E=3
i SEMEETAT
Wood and bamboo vinegar n ,”.I'Z At %
Antiviral effect SALILR
TBIINA AR R Viruses
Plant biomass

SRBABEORAY Em iy
Diverse structure of natural compounds
SRS, WAL S0
BEEAT £ LT ORI
Used for medicinal properties and
physiologically active substances

— ADRESEHEPR LB\ DER
For better health and safe living
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ORI LDORIE
Organization of Symposium

EFBMEFIOLLE. BEZHO[EFE Y RO IL| 2RE - EE L. H£F
FIFE - £RARISEEIDAZTHRED AR, EFERFORFEEFEII 1 =T 1
DUKRICBDTEE L SNETORENIS7T2EIEL TVE T, FHR29FEE
(CIdtE>2—TIE30F2HR— L. BEMIEBARLZFTLELA > FRIT - FE
ZOHEICHENF > TWET, BEERICIE. MEFROEHEHRIET S EHIC.
SHEOFEHEH BT AERBI v o3> DRI I L #0E - BEE L TVET,

Manoteliyles
RISH has consistently held many research meetings since its establishment in 2004, N
trying to promote Humanosphere Science to a wide audience and expand the research
community. At present, 372 of these meetings, named “RISH Symposium”, have been
held to date. In 2017 the Center for Exploratory Research on the Humanosphere sup-
ported 30 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.

® TR 29 FENMAESHIE (h#E. £30E) Examples of RISH symposia in FY2017 (Total 30 meetings)

No.344 gE{15EMSTL—45—"7—%2<3v7 The 15th Workshop on Technical and Scientific Aspects of MST Radar
SER29FESA27-31H May 27-31, 2017, /B0 T 158K - S AT LMFTHRE  ENriEthifiZerT NIPR, Tokyo, Japan,/£n#&#%% (Participants) 182,
ERS >R

No.348 BEREEMOEIFIAICETSEFI—-3v7  International Symposium on Utilization of Agricultural Wastes in Anhui
SER29FESAS5H June 5, 2017,/ HHERMASHET China Anhui Province, Hefei City,/ &N # (Participants) 252/ ERES >R I

Nosas | EFEIZOFUY—F/—F(ARN) IEBE> > HKRP7L The Asia Research Node International Symposium on

Humanosphere Science

ERE29FETB19-218 July 19-21, 2017,/ REBAZFA+ >/ YA Kyoto Univ. Uji Campus,/ BN #k (Participants) 228,/ ERES >R L
No.355 71 J—4,a3v7 2017 Fire Ant Workshop 2017

FE29%108108 October 10, 2017,/ 4+ > /SA 7 S5HR#E Campus Plaza Kyoto,/ &N # (Participants) 160,/ EfRS >R/
No.360 4FFEIF}ZF A —I2017 Humanosphere Science School 2017 (HSS2017)

FE29FE11818-28 November 1-2, 2017,/ > R 7 - sJkd—JL Indonesia Bogor/£1N&#4 (Participants) 199,/ ES >R L
No.346 KRMD{LERIFE17 Wood culture and science 17

ER29%12H188-208 December 18-20, 2017,/ REBAZEFIAT + >/ YA Kyoto Univ. Uji Campus /21248 (Participants) 76,/ ERRS > 7RI L
No.365 /IO —RAY R 12018 Nanocellulose Symposium 2018

SER30F2B27H February 27, 2018/ #85 )L Kyoto TERRSA /£ #k (Participants) 624

— S+— [#—7> €3I+ —| IdKERADBERIZH < RELRISHADHES TT,
< 7,/_12\7- ODF’EME_ RISHAS» 5T £ 18 % . FIEFAICH T AMENEE. HLOHES —
Organization of Open-seminar  xqps s, MEmAOBILCBH TVES, FRIOEERF—T 43 F—
% 13EFELBETCIH232EISGEL TWE T, B 77 —F / —
REEBILT, 1>4%—% v ERUABEOBHNEREEEELE L S
FEI384% 1 > N 7% (LIPI) &fZe=E=m7er (LAPAN) ICE(E L.
BOFHMERDASERRE D 5 DFEE AAICEI TRELE LI

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 13 open seminars in 2017, bringing the total number to 232. 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 2017, we transmitted 8 seminars to the Indonesian Institute of Sciences (LIPI) and
the National Institute of Aeronautics and Space (LAPAN). Lectures presented dur-
ing the overseas training of RISH graduate students were also distributed in Japan.

RISH, Kyoto University
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Department of Collaborative Research Programs

Al - EBSIEFEF N SR OMRET3, bivbiud,
ORBIZEE - ZMOIH. QMBI T 42 DT —
¥ R—=ZADRH 72 b IO FNFFEE AL @ U7z
FrBFERRE S X ORI - @ 7Y o b 2
LTwE,

HEa%F 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

WD SEHL TWAEEMUBERIOMUL —4—]. [4%
BRI EMFREE (A-KDK) |, ¥ 70T xIL¥—
{RXEER %174 5 [METLAB/SPSLAB| #ffiRES €5 &
EBHIT, FRITEEICHLEICA D R IT70O [FREATRL—
4— (EAR)]. [AREMFIEERR]. BREEBEICHD[EE - FH
MBS I2L—2a3>T1—JLR(LSP]. [BEEHLEY

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

[FRbR/NA F < ZEHEAHT S X7 L (FBAS) . R 1 9FEEIC
|3 [$ErTREAE T2 BIRREREHT (DASH) X7 L #EXE L. F
BR20EE D S HFEFIAZRALE L, FR23EEICIE[E
ERMBARBEN S X7 L (ADAM) ], [EBE~C 7OKEI %IV
F—(m=xEERESE (A-METLAB) |, [FHBERIRIESTHAIRE
4EERHE > X 7 4 (PEMSEE) |OXEFIBE%FE L. 65113
HOAREE i - EROERFIAZTE > TVWET,

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

RELKE FARAF v /NA REPAZ
Kyoto Univ. Uji Campus HFHE /XA
Kyoto Univ. Yoshida Campus
® A-KDK
EREE © METLAB DASH ry
BERRER <---oeoe > R .
Fukiage, Hiok, A-METLAB ADAM Pt
Kagoshima &°°
DOL "
N Y Wood Composite Hall
£ KRS PHAE P —
BwAY b5 A T
eSS, SRR —— Shigarak, Koka, Shiga .
Indonesia A’ Year committed to collaborative research

© T 16EELET  before 2004 <
R 17 started in 2005
TR 18 EFE  started in 2006
T 20 FFE  started in 2008
TR 23 EFE  started in 2011

»
@ MU Radar

’ EAR
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BBV HEEERR Department of Collaborative Research Programs

F— 8 ~— 3R

Collaborative Research Using Databases

EFN19FELIE. 70FELIEICH> TIESNTEAEART
HEMET—2 MUL—F—H ERTERIOL —4—F—4%,
GEOTAILBEILLAFHISAVICHTIHET — 2468
DEBFB Db 2 SIESELIEREMIEL C[EEBT—%
N=—Z|ELTEHR - EZLTWET, BEiiFEENDS
St ECICHIBRZX T TICT—2EARLTVET,

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

EEHEFADS£E - EREBEFAAN

Expansion of Domestic and International Collaborative Research

FHRATEEDL S EMUL — 5 — EFREATL —4— (EAR) T.
F =R 20FEE D 5 1 DOL / LSF CEEHREFIA I FHR &
hE Ul OEBHLERERFIAICT T TETFHT. §7T
L6 DNERFIAEMZES TENDEMAREREICMA T
FRETHE->TVETD,

Tk 16 EEICIRZERT Y 2R TR & h7- & 2 OERFIE
I$3F99RBET L ZNERERFIADILT £ED. T
23FEN 5 IE 13D EER L. £REFIBGEHILFR24
FEIZ300FBEHAE L1

2003 2004 2005 2006 2007 2008 2009

HEFREE

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

2011 2012 2013 2014 2015 2016 2017

SEFIA - HEMRZFAE

Joint Usage Joint Usage and Collaborative Research
300 335 335 337 348 333
216 227 247
183
89 99
HEFRBICHT DHERR - 3R M
Number of Collaborative Research Facilities
9
7 8
3
2
ERRHEFIA SN
% - BRI 2 3

International Joint Usage
2005 FERA
and Research Facilities e

%E*'{Fﬁ%ﬁ@ﬁ:&b@ Symposiums and Seminars
SURITII-ZXF—  for Collaborative Research

2004 FERA%A
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MUL—& —EEEMUERAIFT

MU Radar and Shigaraki MU Observatory

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

MUL—¥—d[WMHDOT7 7747 - 7=z—AF - TLA
FHROKRL—%— 1L LT, IEEE~A VA b—VICHE
S, 201545 IR b E Lize ZOHIL
BR - BT - B AESTOMTRRKOESE LTHS
NAHIEEEAD, BX - BT-HM° €O SFFIC BT 58
PREFEICH L CRRET A 5OT, HATIE, /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>
TFHIEEZR103mMOAEAIZ475ARD
BXNKT7 T T 62EN-EBETT,
EERLEZEE-—LOHHE ZES
BHEBBIPRIEES O X T LRSI
HMT¥, 2004FICMUL — & — &)
BEEs 27 LEEBEAL, BZF v
DANTURINZERICEL DA X —
T2 R (KRMMEE0EE) »
RIREIC B W £ Lo 201 7EICIEMU
L—42—SRESAN T LEEA
L. ZIERESPELLTVET,

8% MU ERAIFr E B4 DXTEAIZRIE

Various Instruments at the Shigaraki MU Observatory

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

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

mospheric observations.

The MU radar uses VHF radio waves with
a frequency of 46.5 MHz (1 MW peak
output power). The antenna area con-
sists of 475 Yagi antennas arranged in a
103 m diameter circular array. Fast beam
steering and flexibility for various obser-
vational configurations characterize the
instrument. In 2004, an imaging observa-
tion system with ultra multi-channel digi-
tal receivers was installed for the study of
detailed atmospheric structures. In 2017,
the MU radar high sensitivity observation
system was installed for improving re-
ceiving sensitivity.
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Equatorial Atmosphere Radar

4V FA Y T HMEE A< b I MOHRE EICH B EE
110m QM. 560RD3HFNAKRT ¥ T F=HiE L7z
KBORGEHNHA Y 79— —F—TF, MUL—%—
12 BRTEETINL/I0TH S D DD, EHHE — L5k
AW HETY . EELSkm2* 5 20km E TOREE B X
T ERERE, EEI0km UL EICHEA % BEEE A L ¥ 2
TNTARE BCEERFAZEHTE 9,

A P2 THZeTEHT (LAPAN) O io b £12, 2001
4E6 H IR, EAR G RIEBEN A2 Mfeh T3, 3512
FETERFCE RS R, B SES i LR
B 2 SRS 22 [ AR KR TG A ] (2001-20064E5)
ZEML, £ OBIEBEZERLTE T L2(TR),

Z4[E
/R
Thermosphere
/ lonosphere

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

FOE T, FEEWRE LIEh B2 ARBEYER T, ThiC
Lo T2 bhBRTEEY LRIIZHBH I ET. TRILF—
PHRMED S BEHBEE CEITh T, DEEEED SHE
HICERTAIATMED. EZEICKRE EIFSh, RBERE
FEBEL T WEEKCEEINET, BEEOSEHETH
77 X~ DEFEE (FRERE) PRI £,
FEFED IR TCDEEBTCENS, TXILF—EEMBEDORNE
[FRET 7T ELTESZ. ZDEE)EEAIT 5 128,
MU L — 4 — ERIFEDRE - #EE2H § 3 7mEMUEMU)L —
H—DFRERELTCVET (TR EMUL — 4 — 2 EE5%
fED—2 & § 3 [KIGHIERRIESBIEOMEEEIIR] (LR -
EEERE) 3. BAEHRSREBED [ XE2—T522014 2017
B ARMZEEE] & XERFEED [O— R~y 72014 (1338
EINTVET,

78 MU (EMU) L—4&—
Equatorial MU (EMU) radar

BEICBIBTTHUBE
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, and Shimane
University, among others, were initiated by the Grant-in-Aid
for Scientific Research for Priority Areas proposal, “Coupling
Processes in the Equatorial Atmosphere (CPEA)” (FY 2001-

2006). 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 27 high-priority projects in the Science
Council of Japan’s Master Plan 2014/2017 and was selected as
one of 11 projects in the Ministry of Education, Culture, Sports,
Science and Technology’s (MEXT) Roadmap 2014.

—FREMU L — 4 —FEARDIALAICEBFECTH 5. MUL —4— & IZIEREDEE
&85, TE HE BEEAROEEN R TE 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 &, #MEIR%, T KFJEEI SPS, &
Wektp—Me B L OEAFRERAICHET 207815 5 3t
[FF & T3. METLAB., SPSLAB, A-METLAB
LT AAFSEREICIN A, KE~ A 7 et/
WEKER 7 ==X N7 LA EEDFHTE T,

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

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

VA VORI X F—(EEEREE VETLAB) ERHABREFRMELR SPSLAB)
Microwave Energy Transmission Laboratory & Solar Power Station / Satellite Laboratory

F

METLAB 3. SHEAERRIE (1 W/em2llE) 2L 7=
16m(L) X 7m(W) X 7m(H) DEREEZET, a—>7—TIL &
XY ROV aFeFETEES, ZDIFH. ANRT NTLT
FIAFERRY NT—ITFSAH, IST—X—2FDERE
<~ 7 OKAIEZRY®, 245GHz. 5kW D~ 5 % b O > Fik
HEBER2AMDINT RS TLTF, LITFT7 LA bFIEA
BET 9,

SPSLAB (&3m X 3m D7 > 77 % AIErIRE 4 FEAENEER
BIERBEZRALY—IVRIL—LERBINR—X & THER
ShET, 727 PREEOKET - BIsE - BIE - FHfix ¢z
—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, mea-
surement, and analysis
of antennas and micro-
wave circuits.

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

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

and Advanced Phased Array - Rectenna System for MPT

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

A-METLAB &, 34m (L) X21m (W)
X 10m (H) DEHAICEKE I h7-18m
(L) X 17m (W) X 7.3m (H) DE;EREE
&E.10ma, 10t 10kWD T —X K-
7 L A % BIEREE% plane-polarE D
IERATESE CHERINET, BE
(ZIE1W/em? (Z Z2 3 BRIk % %
% Z. class 100,000 DY J—> T —
ZELTHFIETEZNDT, EE10m
DODANIHEEICEHT 32EERDEEETT,

SEXA JOEENEERA7 T —X R
TLA - ZELITFIRT LG, #HR
ReMHEED Y A 7O I IV ¥ — (5%
A7 —XRK7PLALELTTFTLAT
¥, L AT« L YT« 7. REVA

PACiA. MFMbiEL & DSHL BiEH
EFEEE—LTA—3JFEEZ
KA, SFLEHEE—LTF—32T
FE: BHEEBR7/INIUXILEER
WMREFBELET T FREMR. 7
> EFAL ZRERARME. L7
7 KB EIRENEEERNTEET T,

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

RIeHAEEE MRETf > A7 L (PEMSEE)

FHEE

Performance Evaluation System for Measurement Instruments of

Space Electromagnetic Environments

BIERESR G LVAEETTE S €
Y — EETEIKERS & TR & T BPE-
MSEE 3., FHEMRIEFRICHKET S
WEELERRREIR A SETRIZED
BEEME 2 BAVE L CWE T, A/ 1 X
DEEERETIER S —IVRIL—L
(ZEY I RIL—L) I ERER#SRD
MEEFHMEICHIC T & £ ¢, BEEHAE
ZOFABRDP TE DL OB —IV RV —
LRICY Y —>F—2Z(Class 10,000
LITF) #5%8 L TW3 (3 h, BERED
ZICRETAHBRDTE ZEREED
ZHEATCVWEY, FHACRS Y. &
BEIICHRIBRICH I U — > BIREET
BITERERS DMERERKER P AIBET T, B
HEM (EMC) DFERICHIDTE 3>
Y—, EHEIRRHZH A TVET,

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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Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken computer

KYCITON LINIVERSITY

A-KDK> X7 s The A-KDK System
CRAY XC40 (10,064 cores, 16.6 TBytes)

CRAY CS4002820XT (1,656 cores, 5.9 TBytes)
CRAY CS4004840X (6 TBytes)

A-KDKE, FH7I A<, @BHEkE - PG ol
LB L OTHEMREER L EFEREICE T 5 KHB
FHERE IR A X 2 A B AR Y A T AT, HikH T
Oty HRY A7 L, HEXE)VY A5 A, BFTHY
AT L7 BN R 1104 TBytes D7 4 R 7 %18 T
RN, SHEEREAMTERA T 7Ty —ICREBE SR
TWE T, THTIA TARIFZERNICIE, T — N —
7 5 NS R 340 TBytes O RAIDABh LR E %
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 up-
per atmosphere, and electromagnetic environments in space. The
A-KDK system is a high-performance machine, which consists
of 10,064 cores in CRAY XC40, 1,656 cores in CRAY CS400
2820 XT, and 144 cores in CS400 4840X. An additional RAID
disk system with a capacity of 340 TBytes is installed at RISH
and available for A-KDK users.

TERMAFRET AT L (ADAM)

Analysis and Development System for Advanced Materials

ADAMIE. VA zujiraty ¥ v ZRFOSIE L ikt
BIRAFICH T 20982 X383 5 2 L % HIIZ, “PHi214E
FEVE A S 7= AR T3

A TUWET TN = RKEI~A 7 a P FEAE,
~A 7 aEilERE, HEoiras. AR - B o 25
FOETIMSE R & TR SN, LR EREM 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

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

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

meetings and seminars.

1000kN

7 F 1 T —RER 1

1000kN Servo Actuator
REVSER SIS U 7= 2 DRERIEIE. 3m
CHERROED, KEMBIOE. £
BEERE. HTHRBITIRETT, #4
B EDERPERRH /- ICHREL 125248

RT3

Steel Reaction Frame

AE500kN. X kA —%27500mm
DAAIND vy F&edE1—Z2T
HET B EICLY), THAEPARE
EEERDEFIEER) R UEERD
RAIEET Y,

We also provide a steel reaction frame | b DFHEEERI- O T E £ T

in which both static cyclic push-pull L ' ' A vertical 1000 kN servo actuator is also
loading tests and pseudo-dynamic tests on shear walls and wooden sub-assemblies available, in which tensile, buckling and
can be conducted using a computer-controlled oil jack system, which has a maximum flexural tests for full-scale specimens
capacity of 500 kN and a 500 mm stroke. up to 3 m in height can be conducted.

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

I B/ NV ABENREE
Pulse Current Heating Apparatus

HHZATEDHAGRRE, MHRE, FEXAX TRIFENV TZHRETT, W)
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.

Mriavazandy

lll&i_‘_ﬂll
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BIXE %L MEF 4 (DoL)

FE5-HZMEZ2L—a 71—V (LSF)

Deterioration Organisms Laboratory/Living-Sphere Simulation Field

DOL /LSFid, A# - REMEOHILEY (T u7) R
ABNEFI R 72 &) DFEFFRR. BB I AER RIS T
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B{EESEEMEFE ooL)

Deterioration Organisms Laboratory

DOLE. @ A7 EEZ.
QEMERFAETE. OAKHMLH
LHEMRAIB ZE D 3 HEEX T8
BIhTVWET, BEBHE
£ DR - ERERIFH DR
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LTWET,

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

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

protective measures.

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

4FE - HFmMBI2L—3>T714—IUR LsP)

Living-sphere Simulation Field

LSFii. BREEDWR EEEHM
ICERE L 7= $128,000m2 D = B&
74—V RTY, KR# - KEMH
DLALRHIEICRI T 2 BF41EER. K
BN AT IDOBRICEAT 3 &
Ial—YarT7q—IVR, HEK
ASIBERICEATZEERT + —IL K,
BLUOYA IOEEICRET S
Salb—varTa—ILREEIC
FIHEhTWET,

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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F¥i Al fe E R ElBAHES

(DASH)

HBMHNA A AT MRS AT L (FBAS)

Development and Assessment of Sustainable Humanosphere /

Forest Biomass Analytical System

AR T4 2 R L RIS C & % KRR SR & MR 72 /04T
P22 R L72DASH Y A7 23, “ER 194Uk
ORISR (AR & A REmge v ¥ —) 12X D
il S aEFAAGR T [HTEEY 7Y AT
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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
IS F < A/ X T L (FBAS) &, ZMDDASH Y X
TLEERE L, BEETFHEBRABARICHIE L EMDOER &
Z DRHEM DI #HBEMICH KR — X B5DASH/FBAS
ELT. FR20EED SLEERFIBICHL TVET,
DASH/FBASIE. #E#%s & LT, BEX FL X, XK.
T WEH. BREEEDHEEERDMRICETS 2 %B
BELTWET, E56ICIE, FWREMNEREAT. £8ERR Y
R — VEEDERRX, /- LHEMERMFEIORREIC HE)
ATWET,

sl

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

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

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

AP T — & R—Z1E, AN BT A IFZERIC S &
DVTEHSINIZT— 5 ODERK T, WIFEFToefts
BHAFE T — 7 R—= 2L 2088 H - T, — DM EAE
EHPPET LIAEEART—F T, b9 —2 3 EFEICH
TLEBTT—5 T, ZOLHI BR[| E[EHL]IF—
FR— A& L CHRFEAAE - LFEEZ SR LT 5 &
LIS, R EHEBICT B0 [EFEEN—F v U
74—V R B MHERASNICRE LTS, Skt
BT — 7 XR— 2D AR, ROALER 7 — A, Hf
RIEEDREDT-DDOE Y 27 V5 K LDkt %
BExTwEd,

MR E=E

Xylarium

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

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

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

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

visualizing research results.

MEBREZEDRET 2 [HD] DT — X=X T H B3AMIEZE
AELRFIAICH L. AMESZ HRERE. AeARED
Dbl ZRRNZICEMER LA L EDMFEREHHEL T
WET, ZO—RE LT, BRERATENESSL L bEL
TVWET,
BETET—EN—ZADEHTHELICIZ— T LMD
[EMHER] T, XLRFEE BRSO HEET.
EENA L OEENDEEL E THELC M) BAEMER
FROCIE L TV E T, EERERE L TARDXEEREFIC
F5953 xS EMRT—~VICHINATVET,
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HFFIFER{E Facilities of Cooperative Study Program

BFF—aN—2
On-line Database
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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—XKTR#EAFT—4 Atmospheric Radar Observation Data

MUL—4—%EL0 &, RBAFEEMUBRAFROSEBATERZEEBICS 3. Ry SBEEATICH I TOBRAT—22ARAL TVET,
This database provides observational data from the earth’s surface to the upper atmosphere , obtained by MU radar and related atmospheric
measurement instruments at Shigaraki, Koga, Japan.

FEARTEDAT—4& Equatorial Atmosphere Observation Data

TA—NILEWBRAROER - EFORBELLIFERARDENTH, ECICEREBERREHICEC A > FRX T ERZORKICONT
DT—2ERHLET,

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

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

AMEHMET—K2N—R Wood Diversity Database

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

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

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

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

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

HFEERGETFEIRT—4 Basidiomycetes Genetic Resource Data Base

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

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

FIRSOMRED SR hi=
EFEICEDET—EN—2A
MEREMA —OSEAT—4& FIEE
ERERETOSI b THITRRE
EHHRRT —EN—R

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

Auroral images acquired from the South
Pole Station in Antarctica / Cloud-top
heights product estimated by geostation-
ary satellite / Meteorological data from an
industrial plantation of Acacia mangium
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RISH Member Profiles

TEAFIELS Wit sl s

Division of Diagnostics and Control of the Humanosphere

I IN F 2 ATRETEERSEF  Laboratory of Biomass Morphogenesis and Information

AREDE R R TEERE & HT L T 2 04l P2 B
A LZDEILTET, AMITHINTHEEFTEE
BIERO I RI AR D Db B 7B 7E 2 HEE L X9

PUET] s wxes

Junji Sugiyama
Professor / Dr. Agric. Sci. (The Univ. of Tokyo)

AEPIRR O &
TREDER: & AR
KRMEEARF 2. L — 3 3 > & B

Structure and properties of biomaterials

Quantitative morphology and wood information science
Xylarium curation and comparative wood anatomy

BIREE— sy sk

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

IR & ARER LD A B
BIARDEIIISE & I Mkt O fE]
RBIARD RIS O FIE

Physiology of wood formation and xylem differentiation

Studies on bending mechanism of gravitropism in woody plants
Development of shortened annual cycle system on wood formation

We investigate the biological mechanisms for how nature constructs
and controls the structural complexities of woody biomass. Interdisci-
plinary research is conducted by scrutinizing information encoded in
wood and compiling traditional species-specific wood uses.

SHEM #xE wiEt (23

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

INA = ATGIEE

INA F = R OREERAT

KRR - LR OBIRED 5

Biochemistry / biophysics of biomass formation
Structural analysis of biomass

Wood anatomy for life science

HEEFIRF o3 mAtEt (s

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

@

TEA MY 7 R & BB

KRB OMFET — & N — A4
APl - APIRAEAA:

Chemometric approaches for wood identification
Wood heritage database construction
Dendroclimatology and dendrochronology

I IN AT RAZEDEF Laboratory of Biomass Conversion

V7 et — AN, F < ADLERIZ T B R R OIS
FWEZE, N4 7~ A YRR OWERERIT. Rt
BEW Oy Ot BRI RL O B L
T R AR OMICHEIRL £95

JEDPRTE] Bus mAmiE

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

BRI QMRS &S 2 AR ORI B
PREEPEWTT - /31 A IREIANO A 3 A% *'%
INA A AZERD 7230 O HAREEITTE ’

Biodegradation mechanisms of selective white rot fungi

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

AR B3 sktEt (2%

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

V77— ZNA = A DR EREERAT
AR EFTVE TR & 2 AR ISR O
INA = ZAHRRIND DR & YR

High-resolution structural analysis of 11gnoce11u1051c biomass

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

40 RISH, Kyoto University

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.

TEBEAN B AKEL (2%

Takahito Watanabe
Assistant Professor / Dr. Agric. Sci. (Kyushu Univ.)

HE@iRo7a 74+ 3 7 2
BOEEAM B IR D7 7 3 7 A

BB LD72 DDA F 575 ) u Y —
Proteomics of white rot fungi

Genomics of xenobiotic-degrading bacteria
Biotechnology for bioremediation
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I HMBHEEEILF 9 EF Laboratory of Metabolic Science of Forest Plants and Microorganisms

T ONRHBERE T BRI AP HFAEwT. 7 28 Using ideas and approaches based on chemistry, biochemistry, mo-

BT ST 2 & & . B IROTR & s lécular b1ology, an‘d genomic sciences, we study Fhe structure,_forma—
M 2 . tion, and engineering of plant secondary metabolites that constitute an
BTN E TR o TV E T, important part of forest biomass.

¥ B8R 2z mAEE
Toshiaki Umezawa
Professor / Dr. Agric. Sci. (Kyoto Univ.)

TRIAIAE: fxus mAlEL (B3)

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

V) 7 F VEOEGR O L 5T A THPIHINRE DR & TR

) 7 = VIR D 53 T RS N 7= ofbs L AL
FEERA S AT 285 < A OB INA A3 A D 55T B

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

SAARSEER B mAfEL: (B

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

RETIR D 5T BRI
STERIC X 2 REOTRHIE
Wi 7 = =718 ) 4 RSO THHE

Regulatory mechanisms of gene expression in wood formation

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

I HMEBEFEEI9EF Laboratory of Plant Gene Expression

F 2 d & 35 HBMRBEYMOH BT & FDrEYD 5 The molecular functions of valuable genes from plants and other rel-

WA - HEACEEIIRRT D S R ORI & 7 DR evzfnt organisnlls. are genetically anfi biochemically studied. We .also aim
AR ADSLTOEF to integrate utilization of the studied useful genes for human life.

KIg—5R #us Ak

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

FILUBESE s moAtEt (2%
Akifumi Sugiyama

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

i — A DGR & ACH TAITE
HEPIREREVER -1 L e D ik b O R ]
ABCHEHE 7 & 24 L 7zhiM O A Rebs

HHRESE & OMEAERIZ B 2 RS ot
ik (AT DO FEBLARHT & HRAEMFEHT
R R 2 D 7oA o & A I B A

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

SR ] .

Technical Staff Hajime Sorimachi Technical Staff

AMEREIET— & OIERL - ks
MERAE DM - R
SRR IR & IR S E)

Wood diversity database management

Xylarium technical management
Cooperative research support and publicity
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f[‘:ﬁ Iglﬁé\ wfﬁ,ﬁ] m %E ;?Q Division of Diagnostics and Control of the Humanosphere

I KRB AIZEDEF Laboratory of Atmospheric Sensing and Diagnosis

B/ Ot HWREFH L CRRBEEZREE» DL AN - BN
WEHII L. B OO ESE 5 GRE T3 L T,
FDIOD)E— by TR DEL VTS,

BOS2 wz wATE

Hiroyuki Hashiguchi
Professor / Dr. Eng. (Kyoto Univ.)

Jevi KRB DB 5

FEREL — 5 — 2 X BARERROBTE
TR BT 5 BT
Development of advanced atmospheric measurement techniques
Observational study of the equatorial atmosphere using the EAR

N

Observational study of lower atmosphere dynamics

LRIEH phs TEAEBL (2%
Masanori Yabuki

Assistant Professor / Dr. Sci. (Chiba Univ.) =

L7 1 VSRR B S 2 BRI SE

KEBMOT0F 4 5 —H O W ‘ .
KA DS ®
Observational study of aerosol optical properties

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

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.

HATE— B AL (653

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

8 S DHRHE 125 < BT B il 2 KA D8
WFEEHEL T b FHIFNY 79— 4 57—
DIERALIIZEZ DTN S

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

Observational and situational elucidation of severe weather

I ARBRIEEIRSEF Laboratory of Atmospheric Environmental Information Analysis

70—V 2 BN LB - BN &
FHN L RABSRME REININT§ 5 2 & T RS
WEOBW 217752 > T E T,

IEAMA 5us mAEE

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

BRI X 2 71— OV 2 RESEH O fENT
Xt Pl — S P A EAE DI
BTIRIC 3313 B RS ST B

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 sus gt @)
Kenshi Takahashi

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

PRI R AR % A U 72K — A AN AR
L —H—2 H 7RSSR R DAl

7 REBRZ & B REAL IS OfFEH]
Atmosphere-biosphere interactions through trace gas exchange
Creation of laser-based methods for atmospheric observation
Laboratory study on chemical reactions of gases and aerosol

I L—4—KRERISE5EF Laboratory of Radar Atmospheric Science

VHF i MU L =% —, FRERAL—F—%E) 15 3%
W DFEIRE L — 7 —HAM ORTET & % M FELE ~ R
HkmOXKE DY - RIS & I ETHRG OB
REEHLTHET,

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

HHEE A L ¥ 2T ) 7 1 D%
THRNEC & R ORfF7E
KEBHH L — 5 — ¥ 257 L D5
ITonospheric irregularity
Atmospheric turbulence layers with radar interferometry techniques

Atmospheric radar systems



TEAF RIS S B WF7E %

Division of Strategic Research of Humanosphere

I BHHEPSEERN S 1L EF Laboratory of Fiber Multiplication

PEIGZEM CIR A S 2 MRV FL 2 BREE(L L. SUECRP R
ERELS 5 2 & T BEERIRIISISE T 5 B AR o8I R
ZOEILET,

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.

BMEF

BERIE JAOXTRA XN/

BHAEL (T%)

Satoko Okubayashi

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

A~ — bk
MR- ¥ — 2L
IR AGEARIC X 2 AP

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

I FRERREIR - (REDEF Laboratory of Ecosystem Management and Conservation Ecology

MR HIE & 7o TS RIEHTREER, RO AL O
FelE 2 B HAETT . TOLBOIRY AL S &1,
WER 2 GBI ORESE 2 130D 57

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

FTEMA T

Laboratory of Advanced Research

Chin-Cheng Yang
Ehf ELABAFIEL
Chin-Cheng Yang

Junior Associate Professor/
Ph.D. (National Taiwan University)

(RREA MDA, B & IR
SUBEASE) L ARG
BWEAPIED T L A A~ b LS
Ecology, genetics and adaptation of invasive species
Invasive species responses under climate change
Assessment and management of invasive species

WEMRDE

Laboratory of Interdisciplinary Research

HEOEHFIZ 7 LI TS L ds o, B i
(3 v ¥ a v) BT 200009 % & Db - B3¢ 5
72O DEINZE B0 5T,

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

AP TE DM 4 DFIROBRZ IR HE A SHES L, A7
P2 MO OY; & L THESLY % 720 ORE I 2782
HEAES B AMEI AN TR D778 T

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

EREMAFE 7

Laboratory of Integrated Research

HAFB RS 2 FBOMEOD LAY %2, & IZEMWIC
W7E5 B HME N BIFFE D578 T

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

RISH, Kyoto University
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ft‘:ﬁ Igl Eﬁ )}' ﬁﬁ“ hkm 3% ;A‘?Q Division of Creative Research and Devlopment of the Humanosphere
I EiEeet 19 EF Laboratory of Active Bio-based Materials

RE %I U & 5 AR B OIS & WRLiRE & O
RRIZOWTIRNTT 5 & & B2, FORBEIIIESWTRER L
AW F ) MEOIL - BEHROAEEZ O S L TwET,

KL His mARE

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

ta—AF 7 74 N—DHE LRI
At DYy

Production and utilization of cellulose nanofibers
Enhancement of wood properties

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.

PaEREE KER s aAtEt (%)
Kentaro Abe

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

T u—2R - FF 2 ORI L AEBISS
RIS, - BEFE S DA R

APV & RS 52 B3 25
Characterization and advanced application of cellulose & chitin
Effective utilization of plant residues and waste

Wood physics and cell wall structure

I ERMFIBIR S EF Laboratory of Sustainable Materials

BRI AT R 26 ORI & FHAERAl 2 BIFE L. Frfsert
HAPENSINT - MM, S 5121388, FAEFHICW 25—
HOAPEFIEER Y AT L OWEEZ DS LTV E T,

SIA= = AlEL (T%)

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

R OZETEIN LN & B BEERDIE
A DEHEREIL D 7230 D &R
At DIEFEIREDHTSE

Deformation processing of wood into complicated shapes

Impregnation techniques for highly functional wood quality
Nonequilibrium states of wood-based materials

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

BRI wus witt (@)

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

RIAAM A A DB 5E
HRAEMHORFE
AW AR O EATEC IS 2058

Development of natural adhesives for wood

Development of new wood-based materials

Degradation and durability of wood adhesives

I S ERIFEETEBESEERR 9 EF Laboratory of Computer Simulation for Humanospheric Sciences

A== ¥ a—F ZEMEL T, FIHEMOBRRBEOM
WrEFEHATEEDEDTORET A XY b 2T 0nE
To SBIC. NEHOAFICHbAWEERZY I 21—V 3
LT EfFEOEREFRIL 5,

AWEER sz wATE
Yoshiharu Omura
Professor / Dr. Eng. (Kyoto Univ.)

FH T T A~ IICEERL A HAEH ORI IER
AP O ENEROFERKY I 21— a v
FHAHRRE ORI

i

Computer experiments on nonlinear wave-particle interactions in space plasmas

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

44 RISH, Kyoto University

We evaluate electromagnetic environments in natural space plasmas,
as well as those around the spacecraft itself by taking full advantage of
supercomputer resources. We also perform computer simulations of
the cycle of materials in the humanosphere, in order to predict pos-
sible future variations.

SBERIRE H2us BHAEL (23)

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

A PEBRED & BOT DY I 2L —a v
WEREFTAP—2DYI2L—Y 3>
K- ifsEEny I a2l —va v

Ring current and radiation belt simulations

Magnetic storm and substorm simulations
Solar wind-ground coupling simulations



I BEBEIRIEEASEF Laboratory of Innovative Humano-habitability

AREBREBE L7 ARERERDS X O ERAERRIC BT
B AREIARICEES 2 3BT R b &2, EAFREIC BT S
AKIBVGIIEIR S AT L DR R DS LTV E T,

S B sz mAEL (B3

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

A L EVER AR OB - /1R
AAFRINZ BT BAM S DL R
AMHACE % I 7HBlm 4OV ¥ — DRK

Feeding physiology and ecology of wood-attacking insects

Diversity of wood-deteriorating organisms in the humanospere
New energy options using wood-deteriorating organisms

Il % B Aktet (23

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

R
AT & B D AR bR
AW A VBRI YR 1L 35 X OB

Insect pathology

l’

Insect behavior and communication in disease resistance

Environmental sanitation and microbial control

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

M EBFR #= mAE: (2%

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

FEREMEA R DFFE

BB % T 724 AL ORI
USRI X B RT3
Development of functional carbonized wood
Development of useful chemicals with thermal conversion

Analysis of carbon materials with electron microscopy

I HEEEEBEEEEF Laboratory of Structural Function

AECRME SR O SRR RE O SHll & Y0 P57 D B 5o
BRSO MR R MBI X 2 B EMERIZEER SN A HE
TEVERED AN & AT b AFTER R T

A+ 1# sz it (T35

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

g - KRB ERE SR O B %S
ABREORAHE & PERERTA

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

LSFEEA Bh3 soatst (%)

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

RIE(DAER S DT )P REETAT
NEFAETBOM I FEBRERE O
RS I OREEN AR L O BIFE
Evaluation of traditional wooden structures
Investigation of the load-carrying mechanisms of wooden connections
R&D for the utilization of softwood timbers as structural elements

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

da)l] X E#us wAlEL (23

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

AE S O BT T O PSS __i
3URTECADIREETIL 7 AT LD EORSE ‘ & .
KREFEDMEZW O = BB A5 i b
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 (5B1AZEFE)

RISH, Kyoto University
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I S 1FEEEICHBSEF Laboratory of Applied Radio Engineering for Humanosphere

IANFE— - BRSO — D DR Th 5 K5 BT (SPS) ©
72D A 7 aT A XL RAEINEEONTER, SFEFEEL
TAX L ARBOMIE. ~A 7 oz Lz AR
BI5E - SIS ATV E T,

BEEEH s mA8L (I

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

FH KM EIT

~A 7 aET A X L AEIME%

~ A 7 BRI

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

Microwave-applied technology

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.

SBKRE xR wAEL (T2

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

IR T35
~A 7 BPALERIE 7 0 A
TR FE AT

Wireless power transmission

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

HEHE Specially Appointed Professor

NHFB— B swrmns W
Shuichi Kawai
Professor / Dr. Agric. Sci. (Kyoto Univ.) '

-
R & e '2 =
BT 2R " o
REEH BT 2 H5¢ el ‘

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

SEABIRE BEmg mALE [ :

Toshitaka Tsuda !
Professor / Dr. Eng. (Kyoto Univ.) ¥,

KPR DB %

R SR

AG BN % F O 72 HERER B AR

Observation techniques of the Earth’s atmosphere
Middle atmosphere sciences

Monitoring the atmosphere environment with GNSS

BBt 5Eas extEt (T2

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

RV ~¥—/EVH=ZF /)77 1/3—(CNF)
IVRY Y ORI

WA/ B E B~ I L4
Preparation of Polymer/cellulose nanofiber (CNF) composites

Application of plant nanomaterials for automobiles

SERKHES 3MIae moAmts

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

70 W
NAATFy /B
KB B i T O

Omics sciecnces

Biotechnology
Utilization of solar photovoltaic cells in agricultural fields

BHEIET sEse KETASL (ER)

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

TR A AL

B \
Bioelectromagnetics

Wireless power transfer

Radiation biology

BIBTFE wBEmes s=ATE

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

~ A 7 BB ESRE IRk
FHRAIRE - 71y

EE A= Y abh

Wireless power transmission
Dielectric resonators and filters
Microwave antenna
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I FHEMIT AT LIESEF Laboratory of Space Systems and Astronautics

FHA 7 TOMFF - B RE I 572012, FH LY - Bl LY % In order to maintain and expand space infrastructure vital for the hu-
W, EREEA L S L 3al— g VRN A L B LCETE manosphere, we investigate the space environment via satellite observa-
X tion, theory, and computer simulations that are based on space engi-

DEFRZNET B L LI AN—ATT) LHIRBGT NERFO neering and radio engineering. We also investigate approaches to tackle
FHHRDOGEHEAND TN RIS I T 582 T o TV E T, space-derived crises, such as space debris issues and hazardous asteroids.

Wl B s =kt (T%)

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

FRYAFL - Iy YAy T
FHERSA - T

ANR=AT T - NRREEOTFH HBRAEHRIS
Space systems and astronautics

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

FRIES R 43T/ mARtE
Fumiaki Nakatsubo

Profi / Dr. Agric. Sci. (Kyoto Univ. y A
rofessor / Dr. Agric. Sci. (Kyoto Univ.) 1.;_;—& :

HREEBALFEINTE L NS < AR5 ETE -
INA A 2 DRV & Y rEAH R -
) 7 = Y REBE R (LCC) O MR

Synthetic organic chemistry and woody biomass constituents
Chemical structure-property relationships of woody biomass

Lignin-carbohydrate complex (LCC) bonding sites

TEEF i rEmem aAtst (2%)

Shigeru Hanano
Junior Associate Professor / Dr. Sci. (Nagoya Univ.) -

70 DM 7R A REFE OIS
HEPIBREEISE > A T B DGO
B2 AIC X B REFAE - S bl
Functional genomics on phytobiome

Plant signaling in environmental responses
Plant system biology

EIFEEs sEens wsuehkiEt (T3

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

LD 728 OREYIEEFHERE DRI
LLL7oF s R QY TR S
TERP LR D720 ORI O 57 FE
Gene discovery for metabolic engineering in plants

Plant molecular genetics and genome editing

Molecular breeding for industrial plant metabolite production

INBIERT #suE sAEE (T5)

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

WEBLOT T v M X 2T HEREHRE
N EREBER R ER DB 5E
FHIPRIZ B 5 BRGE A

Exploration of space electromagnetic environments

Miniaturization of onboard instruments for space missions
Electromagnetic compatibility in spacecraft

EEER s soAtet (552

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

W HARGRIHHE IR (Bt - f3E)
TN D FEBERA L5 O BRI \
7 b AR OB O ol

Research for Fukushima reconstruction

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

INL B T soAtEE (AR By T

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

TR AR, 5) \
ERIRBEOAEMEEIIOWT, Mgl T f
| 2 X7 & £ s BT 15 o )
Bioelectromagnetics and radiation biology
Health effects of electromagnetic fields at the cellular and genetic levels

ILHIEER #@Eahs mAtet (2%)

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

Bkt 5 &Y 7= v DA RBRE

TRV — P BT B ARE ORI

I W) 7 F RO AL
Physiological function of lignin in animal food
Characterization of lignocellulose in energy biomass crops
Stereochemical mechanisms of norlignan biosynthesis
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/A
Historical Background
AREFEAREPR HEERHEMRA > 4—
WRI RASC

BF19F  ERIVAT Sh. REHEEKZ AR HE 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.
BAG4FE  AHMBHERREERMEE & R E BA59F  HEFIERLA, (EZEMUELAIFREFR
(1979) Wood Preserving Facilities was constructed. (1984) A cooperative study program was initiated.

N _ The MU radar was established.
BMS5F IMHEREEERE

(1980) The Xylarium was constructed. FERS5FE  EERFETEREREE (KDK)RE
N ~ ~ (1993) The KDK computer system was introduced.
Rk 3F 3KERMT - 1 FEEPIICSHHE - TS h. AREF - -
(1991) FRRZERT SR Frk8F <1 7 OiEERERRES (METLAB) SR
The institute was reorganized and expanded (1996) The Microwave Energy Transmission Laboratory
into four divisions. (METLAB) was established.
FER6F AREMFIEERR KB R — V)BT FEX12F FRRFHERZEEHFME € 2—(2EXERFIR) (C8HE
(1994) Wood Composite Hall was completed. (2000) RASC was reorganized and renamed as

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

) v

T 16F(2004)  REKRFEFEMGAN £33 (B - NREHZHR &R - EREEHFRR > 5 — £5E5HR)
The Research Institute for Sustainable Humansphere (RISH) was established.

FR178(2005)  AFMELEHFEFBMRERE LR ERIA
RISH was approved as a cooperative research institute.

FEATL — 4 — (EAR). REMHIERR, BEBRLHLEMEER(DOL). £F-FMBEL I 2L -3 >T 1 —JLR(LSF).
7 — g ~— 2B HREFEOERRFA

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 185 (2006)  [FM/NA # <~ XFHEAT S X T L (FBAS) | DEARIA
Usage of the Forest-Biomass Evaluation and Analysis System commenced.

Fr%195%F(2007) ES 17T RERBN—F v VT 1 —IL K| EHE
The Virtual Field for Humanosphere was established.

Tr20F(2008)  BEnFHEEABYRISCE OARLEE & SR 4 FHEA S £ BE & € 72 [FHRrTREE BB > X 7 1 (DASH) ] £
FEFIAMkR & L TR
The Development and Assessment of Sustainable Humanosphere (DASH) system was introduced.

FH22%(2010) [£FEREOHKRENA - HEMEHLS] & U TEEIFE

RISH became the approved joint usage Research Center for Humanosphere Science.

TR23F(2011) EFERFOHIBRFRAMTE 2R
Frontier Research in Sustainable Humanosphere started.

SEY A 7OET 3L —(RERREE (A-METLAB), SSERMEREN S X7 L4 (ADAM), FHEESHIRIEHAREM
BERHE > X 7 L & SERIFI A (Rt

The Advanced Microwave Energy Transmission Laboratory (A-METLAB)

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

FH26F(2014) 10FAFTEXHA - BES T Eik. EFERFORBENE [EFEREAN OB 2 Hik

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

FR278E(2015) MUL—F—HIEEEYT1ILX b—UIZEBTE
The MU radar was selected as the IEEE milestone.

FR28FE(2016)  #I v alOiEEEFHA

A new mission statement was introduced.

WDS(#FRMFT— 22 27 4L)ICHNEE
RISH was approved as a WDS Regular Member.
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