It Fe K fhH IE IS AR I

Research Institute for Sustainable Humanosphere (RISH)
Kyoto University

m@wwwwv\_

AN

VVVV/\/VV/// //V///

"sAW/A\
90

.. AAEEM ”
YA/

\)
/

Egm
=3
SE



CONTENTS

2

10

12

22

28

30

40

48

CHWNED
Foreword
N
700N

Philosophy
wis

Organization

EREE - UT3TiEE

International Education / Research
EEFEE7 YTV —F/—F
Humanosphere Asia Research Node
Ivyvyav

Missions

EFEFRBFMRE v 2 —

Center for Exploratory Research onthe Humanosphere
BT ST HEE Y

Department of Collaborative Research Programs

I [F]F| AR

Facilities of Cooperative Study Program

S EFREAT

RISH Member Profiles

V=)

Historical Background

RBAXFEFERAFR

Research Institute for Sustainable Humanosphere (RISH)
Kyoto University

2019% Fm314)



\i ERKIPHEEERIE

Research Institute for Sustainable Humanosphere (RISH)
Kyoto University

El\ll
a2

=
SE



2

CHLNED
Foreword

SRR ANOORIME EEREICLE R T
FF— - FFEAE, LA OREHTEICL S
W ERIRIEAL, FEMEY AV A DE. HEWEIC
X BB, SHIIIRFERRICL B EOH
Bhe, NHOAGZEP T3 TS TRRE,
AV — EIFIED B B Lo oS L
THBY. NHOFRMN R RN 2 AT 2 &
PLTwET, TNLOBREIEFEICIEEL. 1
MR RTFMZIT 2V, S SICHEBRO S EKE
WRTHZEIRODLENLTVET,

AR, ANHOAEGFZ X 2. NEER
BB T 252 THEAFE] L ERL, 2
WAL B AR AE R O BUR % KRS L CREIG$
5T LRI, BB B LT
WAL o TIPSR Z R T LE2DILT
WEF,

ARSI, PR L6 4EDFE R LI, Fikin
BAEGEORIRICE s TEELRI vy a vy LT,
[BRBEEHA - MhERTHA: |, [RRS = A )L 3 — - 23 FI I .
[HiBREE - FUH L [HEEBRAVEIR - MRS | % 5%
Ly (1) KESERA - Mipkdb . (2) 77— X=X
FIF. Q) EkFE7vY s MiEED 3 ODOEED
FFH - EFEF7EEE 2 & B LT, BN O -
HWERMRP R MR & LIRL HEE L, RN

RISH, Kyoto University
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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
(1) 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

Syvar2
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Mission 2

Advanced Development of Science and Technology
towards a Solar Energy Society

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
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Mission 3

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

Environmenal Diagnosis and Regulation of
Circulatory Function
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Mission 4

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

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

BiE Objective
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RISH, Kyoto University

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

environment.

- XEAFEME  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-

2

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

BLHFSH
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Gender Diversity
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Mission 2: Advanced Develop-

ment of Science and
Technology towards a Solar
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Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function
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Mission 3: Sustainable
Space Environments for
Humankind

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

Iv>ars Mission 5: Quality of
EmiEEE the Future Humanosphere
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Mission 5-1: Harmonization of Human Health and the Environment

03352 BLtAE RIS DIEE

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

03y 3V5-3 AEEREICHIIBFE - AR - th EEDERE M

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

03y 354 KDDLV DORIZICKZ ST

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

Graduate School of radua

Agriculture

Informatics

SFERRR

RISH
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Graduate School of Graduate School of

Engineering Science

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

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

RISH, Kyoto University
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Organization

OB B (T3 F4 A5
Number of staff members (as of April, 2019)

FiRF VY /NAEA  Uji Campus

EERHE EHAFZHE EEHE Hi
Permanent Limited-term Visiting Total
#i® Professors 14 1 2 17
HBUI®  Associate Professors 10 0 0 10
58RM  Junior Associate Professors 2 0 0 2
Bh# Assistant Professors 0 1 10
BRSPS Technical Staff 1 0 0 1
£t Total 36 1 40
O KEFEPBRAESER (31 E388MD
Number of graduate students (as of March, 2019)
BtFiE it 31 ELRiE it 61
Ph.D. Total Master Total
a222222222 2222222222 fmE ErmE
®© 00000000606 00000000 00 PhD.  Master
WY YN P P P P Y Y Y SN Y Y Y Y Y Y Y Y Y o EFWER ) 0
® ©6 06 0 0 0 0 0 o o ® © 06 0 06 © 0 0 o o 4 Graduate Scool of Science
¥ Y Y Y Y Y Y Y Y SN Y Y Y Y Y Y Y Y ¥V -
o IFWMHE# 17
[ ] ® 6 06 0 © 0 0 0 o0 o A Graduate Scool of Engineering
- r Y VY Y Y YYYY Y PrpT—
0 REMER 9 8
: g A A A A z : g a 4™ Graduate Scool of Agriculture
o EHFEMAR 6
o 6 06 6 6 06 0 0 0 O #& Graduate Scool of Informatics
%W ¥ N Y P Y Y Y W
° £t Total 31 61
-

OPD7xO—4RE (FmM31£38%HE
Number of research fellows and research students
(as of March, 2019)

JSPSHEAFRIMES
JSPS Postdoctoral Fellowship 2
for Overseas Researchers

JSPSHHIMES

JSPS Postdoctoral Fellowship Researchers

Syva ERMER 4
Mission Research Fellows

70> x4 MPD7x0—

Project PD Fellows 40

HHER-REMER :
Trainees, Contract researchers

ZOM-WRELE 1

Research students and others

£t Total 61

RISH, Kyoto University

OHAEFRFE stz mHM)
Annual Budget of RISH (Unit: one million Yen)

2,500

2,000

1,500

1,000

500

W BREHE

Donations

1 HERE
Joint research
funding grants

1 ZEEMRE
Research
funding grants

W B
KAKENHI
(Grants-in-Aid
for Scientific Research)

e
Management
expenses grants

NG
Labor
expenses grants

0
2010 20115FFE 2012FF 2013FE 2014FE 2015FHF 20165FE 2017FF
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Vice Director
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Faculty Division of Diagnostics and Control of the Humanosphere
Meeting N F 2 AR A
Laboratory of Biomass Morphogenesis and Information
N A AZNRR T
Laboratory of Biomass Conversion
Eey ISR (Ao o
- s Laboratory of Metabolic Science of Forest Plants and Microorganisms
= BHERET RIS
mﬁéﬁﬁ Laboratory of Plant Gene Expression
pssion. KRB 5
romolmg Laboratory of Atmospheric Sensing and Diagnosis
Committee Ju—
ARERIEIERA
Laboratory of Atmospheric Environmental Information Analysis
L— I —X5ERESH
Laboratory of Radar Atmospheric Science
Bl IR y

Cor.e,Reseamh Division of Strategic Research of the Humanosphere

AHX

Structure

FROXFREE
IRPRRTERL - TR
REFMIZTR - BT

Divisions
b i ey (A g o
Laboratory of Fiber Multiplication
BHEFEEMERE =B
Laboratory of Urban Pestology H ks, mEgEm.
FEMRSET (ANER) EIAZEHE. EMREREA
Laboratory of Advanced Research
HREMEIH GHEAES)
Laboratory of Integrated Research ER
ERIFESS GEAER) ) ‘
Laboratory of Interdisciplinary Research 2%;?;; BYE
— SFERFREIEMAAR
Division of Creative Research and Development of the Humanosphere
MR BT
Laboratory of Active Bio-based Materials
TERMEIRIR S 5
Laboratory of Sustainable Materials
EEEEEHEE S E
Laboratory of Structural Function
EEERESLE ST
Laboratory of Innovative Humano-habitability
EFRIFTENRERSE
Laboratory of Computer Simulation for Humanospheric Sciences
EHFEERCRASEH
Laboratory of Applied Radio Engineering for Humanosphere
FHEEMIRIREESE
Laboratory of Space Electromagnetic Environment Exploration
o EEFHEHEE
BRI HEERD R —
Department of Collaborative Research Programs e 0F—ANR—2
HEHERRR
Department Head © S BHVAFTHLE S
EFELEXEFIRMRS T (BT54 b7« A, BRI
Section for Inter-university Collaborative Programs o EEHEFEIMR
SFEERHEFIRAMES T °%§5@J:|§|T“@?T§ R
Section for International Collaborative Programs 07T )Y —F ) — NHFETR
— BERER ——|— HRAMFHEREESE —— SEERLEFASIEES
Advisory Board Board Meeting Working Committees of Inter-university/
International Collaborative Programs
N — S © AT HRIAD B
—— AHESEREA L S o it
Center for Exploratory Research on the Humanosphere N
ta—K o 70> 1/ NEIHREIRAFEDHELE
Center Head © LT EIRIFAEEF .
e TR s
Laboratory of Exploratory Research HEBTSY Iy THEME
S FEEFEEMERS T
Laboratory of International Collaborative Research o R FERIZE O
£ FELEXEMERS T
Laboratory of Inter-university Collaborative Research o HEMEESDE
e . - T OB VAT L, A—T I —
| TFEFERERER T 4 —EERE
Board Meeting
#3283 Institute Support Office
SEHIXEFEER  Uji Administration Office ————— E{FEIRAFEPRIEEEFE Department Office (RISH)

N
gl

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.

EREEEMEZOS LI b

International Collaborative Research Projects

WYL OIFEE & ORWRIN 228 2 e L. S ik ER L RfgE %
BT S LB, AR FO#R LIREA O ST E T,
W29, AT B oHEdE S % EIRSIERBFIE X 75 1F. #EA~ o
FEHIEHE I L1455, SHEAIEE O~ EFUTIEN
1574 CL720 £72 MIEHOT V7 ) H—F/ — FICHHEL
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WAL T EHERN 2 AMERSCIKFAME T Y 27 bEiEEL
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We are dedicated to promoting international collaborative research.
In fiscal year 2017, We conducted 75 international collaborations. A
total of 145 RISH members and graduate students visited overseas
institute while a total of 157 foreign scientists visited RISH.
Both the SICORP (JASTIP) project, which is linked to our Asia
Research Node in Indonesia, and the SATREPS project, which is
supported by JST and JICA, cultivate global human resources and
help to launch research projects with developing countries.

International Cooperative Studies Using Collaborative Research Facilities

AYFAYTHAR P IMIHLEAR (RERKL—5—),
HEEFE T ERINCHKE L T MU L — 5 — (b e
REBAREL — 5 —) 1%, FEAHOERLZBEL TW»
9. BEESEMFEEMR(DOL), Aif-HHEY I 21—
¥ ary 74— F(LSF) 23U &3 %Mo 3w FH %Al -
Mg T ERBRILEE 2 T B & & BT, BB w5
BHEZREL TV, GEIEP30~372H)

EMARS - HE7077 4

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

International Research Conferences and Schools

FERSY Y RIT L A7 — IV ERBE, BMERL TWET, F/2,
ra— VSR EEL =y PR EB LT, SEASKE
WL BEFBEREICET2H LWIIESREL ThET, 85
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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
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For the promotion of international collaboration for humanosphere
science and development of related fields of science, we have signed
following Memoranda of Understanding (MOUs) and/or Letters of
Intent (LOIs) with foreign institutions worldwide. At the end of 2018
we had 22 MOUs in place,and the number that is continually increasing.

1 hE ERMERE Nanjing Forestry University

2 7R TvAmEERE s WWRSTWAR O[O s Mo e

3 AVERST 4> KRR TSR al_it'f:sl) Institute of Aeronautics and Space of the Republic of Indonesia
4 IL=7 TUL—=TIBRIKE AEFER School of Biological Sciences, Universiti Sains Malaysia

5 T4UFVFK 71 5> KV TTHiliA%ReR VTT Technical Research Centre of Finland

6 E HLRMAE Zhejiang A & F University

7 TXrXUIHERE FUIHRTKE KT - HIEEE College of Atmospheric and Geographic Sciences, University of Oklahoma

8 VK FET ELATHSHETR Depariment of Space, Government of ndia

9 TNHIT TIH) THRER  EREEEEER Institute of Mathematics and Informatics, Bulgarian Academy of Sciences
10 rhE FERMERE Southwest Forestry University

1 &aE ERIRIhAS EHERREHERR College of Planning and Design, National Cheng Kung University

12 AVRZRI7 KooV TTRE HHEY Faculty of Forestry, Tanjungpura University

13 AV RRI7 1 RRIT7EIER EOEMEE 52— Research Center for Biomaterials, Indonesian Institute of Sciences (LIPI)
14 a4 FaoOr VKT BEE Faculty of Science, Chulalongkorn University

15 A2 RRIT V7IXE University of Riau

16 ERE STEARER  IUMERISREIEE RS College of Forest and Environmental Sciences, Kangwon National University
17 A4AVRRIT AV RZRITAARTLKRE TARTH - sHEFER Faculty of Civil Engineering and Planning, Islamic University of Indonesia
18 hE RIMEXRE MHEE - TIESR Material Science and Engineering College, Northeast Forestry University
19 AV RRIT7 TOETAKRSE 1B Faculty of Mathematics and Natural Sciences, Andalas University

20 AVK 1 > FHRERIZERR Indian Institute of Geomagnetism (IIG)

21 & EsrhEEk S National Chung Hsing University

22 NVISFva JIVFKE Khulna University

HEABAVGRREE

Visiting Scientists from Foreign Countri

RRAFZEER L, S EAR B M RE SN TWE 3, 4HHE
ANEBOHNCIZIEMO6LFEIHTE Y. HAETEIIATDORY
Va VIEERNOHONEAEEENZ TVET, HTFOD
AELATIZEHE OWANCIEEIMEIZH ). HARZEAIRELS 0O
HEE B BIEZE B 021F A Z O 5 R TERH54 T,
BHIEL, AR 15 AT 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 @
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£EFB7OT7IVY—F/—F
Humanosphere Asia Research Node
TET 77T REME

Cooperative Study of the
“Equatorial Fountain”

HHEI M FTADEE -
EIRFIR - RIARSHFERR
Cooperative Research on the
Sustainable Production and
Utilization of Tropical Biomass
in Relation to Environmental

Conservation

‘ CATA

=

- <

EFET—AN—2R

IZ & B ERREERZE

International Cooperative
Studies Using the Database
for Humanosphere Science

4178
FOTVY—F ) —F

Humanosphere Asia Research Node

In 2016, RISH initiated a new program named “Humanosphere Asia Re-
search Node (ARN)”, thereby strengthening the hub functions of interna-
tional collaborative research and fostering innovation in Humanosphere
Science with the ultimate goal of delivering solutions on a global scale.
ARN’s achievements included the following: 1) an ARN joint laboratory
at the Indonesian Institute of Sciences (LIPI) was founded jointly with the
Japan-ASEAN Science, Technology and Innovation Platform (JASTIP)
project; 2) the 1st and 2nd ARN Symposium on Humanosphere Science
was held in Penang, Malaysia and Uji, Japan, respectively; 3) a number
of RISH Open Seminars were delivered and broadcast live via web con-
ferencing to selected foreign research organizations; 4) a server mirroring
system for the “Humanosphere Science Database” was installed in Indo-
nesia; 5) and a lecture and practical training course on atmospheric sci-
ence was offered. ARN also served as a co-organizer for the International
Workshop on Bioresources and Biodiversity in Uji, Kyoto (with the JAS-
TIP), and the “Humanosphere Science School” in Indonesia. ARN held
“the 3rd Asia Research Node Symposium on Humanosphere Science”in
Taichung in September 2018. A total of 201 participants, including 140
students, attended the symposium. With these ARN activities, RISH is in
a perfect position to pursue the integration of different research disciplines

and to promote the internationalization of Humanosphere Science.

EHEETITIY—F ) —K

Humanosphere Asia Research Node

Svvar5 EafiEFE

Mission 5 : Quality of the Future Humanosphere

Mission 1 Mission 2 Mission 3
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Mission 4

EFR#EERFED

NTHEERILEAMER

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



EEET TV Y—F ) — FRRATH(JASTIP #EFH L)

ARN & JASTIP Joint Laboratory

HEHEET TV —F ) —F
TRA Y F2Y7 - FE IV
D LIPI - AEWHHEM BT 1
=T KREHEL T
WEF, Ih5EIEHL.
ND S F S F W FERRE A3
HEBET ST Ay b —2
DWNRRE~DT 7 A RH#EST S E T,
ASEAN & HADONTHEREOHE ZH-> TV ET, 5
2. FYNTTFLENT R E LT, 0T
Whze# & EIN O Rt O L F A HIZEICE ] 2 At 72D O
HMAZHEL TV ET,

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

EIMERBT ST U —F /= R LRI I L

(FER 3059 A 25-27 B &B7E - ENHPELAZ)

The 3rd Asia Research Node Symposium on Humanosphere Science
(September 25-27, 2018/Taichung, Taiwan)

1Y RRITICH T BATHZER
Practical training on atmospheric science
in Indonesia

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.

SHFEETOTIY—F ) — FOHEEE

Capacity Building

HEHAET7T T ) —F ) — FaeHbb L7V 7HIcE
FBWGEHE A v b T — 7 2 X— A2, ERSIICTEHE L
) — FTE A FEE - BilEOBRZE0) 9,
HEHEREDOILH T R E 05720, EBERX 7 -V
(Humanosphere Science School) #4 ~ KA 7 ;&
M7 T 7 FBENC BTS2 & & H12, AfFET
TV —F ) — FEIEH L7 FAZe e it L. AAF
PR %2 3L 2 B EBS 2 MM B Z #ED TV E T,

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

into future leaders in various fields of Humanosphere Science.

EGFERFER T —2017 - B7 BEFBERES >R YT L (FR29F11A1-2B/ 1> R 27 - Rd—)
Humanosphere Science School 2017, The 7th International Symposium for Sustainable Humanosphere
(November 1-2, 2017/Bogor, Indonesia)

RISH, Kyoto University
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IRITRZEN - TRIRIEREHIED

Environmental Diagnosis and Regulation of Circulatory Function

HERIRIE LR 7 SRR BLR O 72 £ DO BRBEE T O
FRZE TR 5121E, KBOKKBML — 57—
% ETHRORGERE LR ICHE L, 20T 540%
B0 T F 72 EWED S KBTI 5 Wy E k-
LT AD A= AL ZHEWTHZEHROLN
9, 361, FIFARE - WEIGEICE D LR - %
HEVHEORETEOMNT L HIf 28 U T, {LARRICE S
WA RER N A o~ G - A HWE OF
GHEEAH Y AT LAOMEZDOS LET, Ivya
1Tl WEBEROBIN DS EFE SR EIFRS %
9. oD HE TEEICE TR TV ET,

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

_ ATUEIR - KRUEE
Q Atmospheric circulation
o /atmospheric waves *'ﬁ
q Atmosphere
R#ITE BRIEETA
Metabolic engineering Environmental monitoring
RFRETE
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Biogeochemical cycles

FME

Forest-sphere

Plant molecular breeding

Carbon fixation
/biomass production

A5E-HEEYEE
Material exchange i
between the atmosphere
and the rhizosphere < $ '
DE—b
1iEE T2 IV TEMRRE
Rhizosphere Development of

remote sensing technique



ARHMEMEZN LI
E%-J’(n’l‘ﬂﬁﬂﬁ

Biosphere-Atmosphere Exchange of Trace Molecules

WEREFNEFECEERRAF v >N -2 b BVAEICL -
T EBRRT—p 570y MXT—IUIb/zo T, &%&
FHEFMEBRICE T D BEMRTAD T T v 7 R %S 8
BLTVWET,

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

WEH AR HEOBEERIC
B9 2EMFHMR

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

BVOC isoprene

pivic)

vacuole ADP

XA T
transporter

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

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

ABEXRRL—F—IC & BRIEEHA

Environmental Observations Using Large Atmospheric Radars

HRRFHE
Fk
micrometeorological r‘
methods

i e
VH]

WERERICEDS TIHED
WM EDHEEER

Rhizosphere Plant-Microbe Interactions Involved
in the Material Cycle

ARE - TEEER
Material Transport the and the Rhi
£ RE <
ATE Nitrogen Carbon i

Atmosphere

TEE o o
Rhizosphere oM Moy

’S\”?’ 9@
pss %, L,
" RBDOBEE ARAIE

Function of Metabolites Rhizobia

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

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

MUL—H—®FfRERTL—4 -5 E%ED
BWC, L=F = X=X 75y
2 —E% & DRRDIEEE RN % [
L., ARIRIBEEREICAELE T,
BEEnXEREs CHATE LT RIE
BEIDOIRFRACERM L E7,

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

RISH, Kyoto University
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Advanced Development of Science
and Technology towards a Solar Energy Society

Iv ¥ a v 2TRARBTAIVF — 22 L CEERH
TH72OI A 7 BBEISHTFERNA F 77 /0y —,
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rEpALL. ZOBEEBMIZT T LR AT A
DEMLET,
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Mission 2 aims to develop technology for advanced solar energy
conversion by means of microwave technology, biotechnology,
and chemical reactions. We study the direct conversion of solar
energy into electric and electromagnetic wave energies, as well
as the indirect conversion of solar energy into highly functional
materials via wood biomass, a carbon fixation product of
photosynthesis. Mission 2 intensively focuses on the conversion
of solar energy to highly functional materials, which includes an
understanding not only of basic humanosphere science but also

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

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

N F3 X%, BEEMESH T ERR. N1 TG EDER
MBIIEBTE DS L, N AT XADBBESHR, |
T Z R RRMEMAE M OYERERET CICH. v 7REIC L BN A
FYREHY AT LD, N F v AEHEEESR X A THED
HEREMELTVET,

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

N A2 AEERD
Ei e L AR

Elucidation of Biomass Formation/Conversion
for Break-through Technologies

EMFEM OERE BFAIC

Inspired from biological materials in a cycle

£/ LR

biosynthesis ~~ biodegradation

4 N v
P47 VAT I 1k
L CTORTRIENCTIETS) PICTETIIETY

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

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

FHABHEERO/=HD

71 YL AGERITHARE

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

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

HBEEEARH RFOFFEL
P REFIAMIRIC K ST

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

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

RISH, Kyoto University
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Sustainable Space Environments for Humankind

ANLfFE, #HATF—Yavy,.ary b ik —4—,
Y I 2L —varvhEEb b, FHE - K
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FHBREOMFE L P2 T, AFEEE LT
DO/ - UE, DWTIIRARE, FAREL EEEE o
WL ELL 5,

RISH, Kyoto University

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

human living environment-sphere.
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Space Plasma Simulations
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HWHE RS EROMA

Study of Geomagnetically-Induced Currents

FEEFEZRNDIERIT. HEDXRERL & ICHEBSFE
BRERL UEEE5|ZERITIEN DY T, THEM
M EEDEEEMEENICIEL KV, ENROERLLE
RICEBML 9,

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

FHEBRIRIEOA
Exploration of Space Electromagnetic Environments

FEIVVIVANLRARORRE
Development of tiny instruments
dedicated to space missions

BE OTYNIKLDOFHEERIRIERE
Exploration of space electromagnetic environments
via satellites and sounding rockets

== ey

FHAHMEORRE

Development of New Materials for Space Humanosphere
HBSTSADOF A (RIS —BACBIADSEMER
Fine bubble applications (Chemistry) SEM images of Zn0

0, FB water
o S 4 IV RIaK

KEEEBDEE)CEba > T HIKkE &
NECFHRERBRECEELET,
F—OZ K5 EIER - WIHBEPE
BORENDFEEIC & B % D IMEHRERLF D
TENEEERS I 2L -2 3> THERY
32T FHIIAVEMRIEZEED
BRIIFSELET,

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

,////”/Eﬁ;/;%ﬁ

Geomagnetically induced current

H_E X2 T D AFED LTRSS
Br5 72 2FHERRENTLE, R
BEXOT v MIEE L 2REROEA
FCEWIFEEL, SHEIFT—2IZHEDV
T. ZTOWEEEHZSMPICLET,

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

FHE TCOEFRBREOMLICE T #
LVMIRLERRZE L & 9 BARIICIS, {5
SUaRAf. S/ ERIEEMEEEERT
WET, FMHOMIRSIaEFIAL 2
FISHMRICHBEF L TVET,

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

RISH, Kyoto University
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Mission 4

Mission

TBIRMF - IRIES

Development and Utilization of Wood-based Sustainable Materials in
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4 Harmony with the Human Living Environment
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EV (EXBE#E)
Electric vehicle

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

a safe and pleasant environment on earth.
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BIRIERFRAERRMORIK
XUBE

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

KRB

Bio-basedwoodadhesives

ZWHII  Deformation
Processing

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

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

YR T ) HE O8I

Bio-Nanostructures & Nanomaterials

EMH B OREMERIEEEIEL CIEREL. WIKICHF VRO
LW/ za&EL 9,

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

AEHEMDETEFEZHMA
Quantitative Morphology of
Woody Plants

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

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

AE#E - KEBEOF - AR

Development and Evaluation of Timber Materi-
als and Structures

RERBEMHOBEMROFHMIPESHEDRRE. KE
BEMDOMEMREDFHE & 7 DIEEMREEEI L £,

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

ARBERIEIRS AT LOEE

Eco-Friendly Life Systems for a Sustainable

Future
B E o Wood-deteriorating fungi
NIV A BEINFUC LD U
AR AMLILERDEZ
Fast pyrolysis SiC &
with pulse current heating SiC composites
F /8L VED NE
Nanodiamond structure
EMEIBLBRDI=DH D
BREROWEMMHEDIZT
Study of insect perception
for microbiological control
A OHACIBDREEAE
B A MR DOBIFR
Mechanism of wood deterioration
and high-performance wood products
2O7IRE

AMERICET DR
Wood-attacking insects

BREER. HMH2VEBEBICSIIAEREREET
WS, RRBOEBRBIRY AT LEHEKLET,

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

RISH, Kyoto University
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Quality of the Future Humanosphere

NHEOPEE - RFEFOLGELRILKIZE Y, AHFEO
BRI R E B E LTV E T, ADRHER L -
BEBEGE L ZDEMABEBEDL BRI TVET,
FIZT, INFTHOI v a ryOREEEBE. AD
R SLRBE O, BALA RSO, A
WMOIDDTFHA ¥ 7 THEFE L T OMER. Kofbe
AR ST & B E# R S A, EfFEOE
M ESRET, I v ar5id, EEMISER 274
¥ THAEZ DT THEE L C & 7B ER e R L M A e
(AR OB IS | O ER L LEDT 5 S
ENTEET, AP =5 1 LEHEL DD,
EEOI v v a v ERoEEZb LI, AEED F
CHEABBEON E2 D XL i8Ry o W78 % e
ELEY,

ADER - IRIGRH (EEEHME. &

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

themes for human life by means of humanosphere sciences.

K. KRH)

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

TEVNA A~ R T ZEIHEMENE., SREEDERERIE,
kﬂgtﬁM'téﬁT—Vk\A@ﬁ%&bvkhht
DOFFFICET MR EHELE T,

This mission addresses divergent themes related to human
health and environmental harmonization, namely, bioactive
compounds derived from plant mass, evaluation of biological
effects of electromagnetic fields, and air quality issues sur-
rounding human environments.
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Establishing a Society with Reduced Dependence on
Fossil Resources: Plants, Biomass, Energy, and Materials

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

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.

RISH, Kyoto University

FHRA R IRFRTBEIRA
Towards Sustainable Carbon Flow
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Fixation Emission

BN FERE
Designed
molecular breeding
of plants
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Biological, chemical
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Mission 5 : Quality of the Future Humanosphere

e3Ivyar5-1
AR - B
Mission 5-1:

Harmonization of Human
Health and the Environment

vyrai
IRIER2HT - TEERNERERIME
Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

©Xy>3>r5-3
BEEREICHIZFE
AR - Hi ERE O]
Mission 5-3:
Space-Atmospl
Ground Interac
in Daily Life

Iv32
ABEIRIF—%Hh -
BEFIA

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

Energy Society

eXvyarb-2
BtaE RSO
Mission 5-2:

Establishing a Society with

Reduced Dependence on
Fossil Resources
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Space-Atmosphere-Ground Interaction in Daily Life

FEYZATLER, EFEEXAPERGHRICTITH
I - BUR - BISHEREL EZRAL TH Y. T OHEER
FH ARRECHES 7 L EREICERLTVS, X
NR=ZFTUDMU L —FIC L2808, HEAMLD XT L
& BARRUCEHT AR, FEHLSDORTES Y > THIf
FHREDENRANDHEL EOMREHET 2,

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

Iv323
FHREFREE

Mission 3: Sustainable
Space Environments for
Humankind

Ivyra4
1B -
RIEHAS AT L

Mission 4: Development and
Utilization of Wood-based
Sustainable Materials in
Harmony with the Human
Living Environment
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Preservation
FEHIA FEREDSOFE
Space debris Environmental effects

N

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

v
$%4fiBA%  Technology and development

L AODPVOBRICKBHERR (FERE AHERE AEER T—EN—RA A IDPVOEE)
Scientific Research on Wood Selection and its Contribution to Society:
Wooden Architecture, Living Environments, Wood Resources/Databases, and Transition of Usage

HADKIZE DH B3 LRADIHFRE G, BALEREHEEE
DREFRERCMB I EICDEPNET, ROHPVDIELL
BEEICH EDSRRBEAEFREERIR L. FcrlgE LB
REMSBEICFSLE T,

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.

ARKIODPVWDOXALZEF 2D
Knowing “wood usage”

FESEDEARFRA
History for the future

ARODWaESED
Evolving “wood usage”

RISH, Kyoto University 21



TEAARE BRI TE 2 v 2 —

Center for Exploratory Research on the Humanosphere

AR S Ae e v 7 — 1L, HEEF D 5O D I vy g v
\Zh 0 B W - FBRI e W FE & F8 0 - e L. %S
B X OB ZEHEE LS & 3R 2 L O 2 i gE
HIHOMA O ST IR HIICRREL F Lz, BN
BolEn, Ivva JEEEE. PN LEE, ¥
HMIFZER I & SR A C A PR AR I O I B 8RO T
wEJ,

HEAFRAS TR 22 4R B2 & L FIFH - JLRAFZEsL i iroeiT
ELTHEIT 50 C, Higet sy -7y =7 b
RILFERFZEOMIGEB 2 4H o TV E T, LA TH, BT
ARG S DR - WSRO SR AZEC X B [ AR R
WIZFEZE L. 2N - SEIMITTEE 2 X R )A < A% L CTASF
WD52oDI v ¥ a v 2FTT 5[ EFEI v > a Uif
g |, EABEICHERNETa Y 7 NSLFERISED [
W75y 7Yy ZIESE ] O 30O MEERFFEIGE) % itk
LTWET, TNOOAFEITRIZL bR T, N - FHD
RFESTLYF -7 ur 5% LB L COREBILR
WFeadeted 2L & o, [HEFEY Y RY Y LR+ —
T oI F— R 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 EEFRRFMAE 2—

Center for Exploratory Research on the Humanosphere

SEHFEFRRTAEADRR

Expansion to new interdisciplinary fields of the Humanosphere

BRI (ABEEE © FHHE © ATE © FHE)HFOHE

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

702 17 MRARIRREOHEE

Promotion of cooperative research projects

SEEFIRRFMAD

Laboratory of Exploratory Research

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

S FEERERMAFE S
Laboratory of International
Collaborative Research

ERHEIREDHE
Promotion of international
cooperative research

S FELEERMFE S
Laboratory of Inter-university
Collaborative Research

HEREREDEE

Steering of meetings

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

“Research for Sustainable Humanosphere Science” program

ANEOHHRWETROEAR & 4 2 £ FERFICHADL 5HHFHN
MEEFER - HET B0, FR21EED» SFRHAD
A0RUT DEFMEE ERHRICKHBEMELZLAE - EEL T
WE T, FR28FEICIEEN L S DICHEEFIREE L. TRk
SOFE2HDMAEREEHFIRL & Lo

® T 30 FENDMFARE (2RE)

The sustainable survival of human beings depends on explo-
ration of research topics related to Humanosphere Science. In
2009, we started the “Research for Sustainable Humanosphere
Science” program to find and promote these studies by young
researchers under 40 years old. In 2016, we started receiving
applications not only from Japan but also from overseas re-
searchers. We adopted 2 projects in 2018.

Examples of Research Projects in FY 2018 (2 titles)

MR E£X : ©WO—RF ) T7ANN—%Y bI—=9%T 7T — b & UI-EMBBERET /N1 ADEIR
Keita Sakakibara : Novel heat transport device prepared by template synthesis using cellulose nanofiber network

BA BB SRR AIRETROK - 1A U HEICEZSHE

Shoichiro Hamamoto : Effects of clay mineral composition on water and ion transport in rhizosphere

EFEI v a MR

“Mission Research for the Sustainable Humanosphere” program

YR Cld. AEOEEFICAL ZEREDZEBICIYES
DS, 5OOFFEI v g ERELTVWES, 2hdD
HEEI v Va RS EREHIC. ZRIDIAEE %
MRICFER21 FEPSERMAREARE - L TVET,

FR28FEICIXESN D SDIEFEZRIREE L. FR 30 FE IS,

26HFNRBEERIRL & L/

RISH has adopted five scientific missions to tackle the immediate
research needs related to the survival of mankind. Since 2009,
we have supported applications that address these missions
from researchers from within and outside the University through
the “Mission Research for the Sustainable Humanosphere” pro-
gram. In 2016, we started receiving applications from overseas
researchers. We adopted 26 projects in 2018.

® Fr 30FENDMRERE (k. £265FE) Examples of Research Projects in FY 2018 (Total 26 titles)

Chin-Cheng Yang : BADBATIICH B I1 VAFE

Chin-Cheng Yang : Survey for viral pathogens in invasive ants in Japan

% R | ERUFRCSMOENERBEDRICER LIBMHEEADIGA E5F X =X LOEEA

Takao Koeduka : Application of plant growth-promoting effect by volatile organic compounds to vegetable oil production and eluci-

dation of the molecular mechanism

TRER 78R : ESEXEPOF —OF RURRELRZ AL =BEO K ZEN DR

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

/ME 757 : AraseBIERMETAIEN—A & U HBRERHERE 75 AV RBIRRICE T SR

Hirotsugu Kojima : Study of plasma wave phenomena observed in the terrestrial inner magnetosphere based on waveform observa-

tions by the Arase satellite

AN HF © iEM ORISR A EIRZ B8 L7 7 0% S AREHGEFTIC S S MRIEE R E DIHETE

Shoko Kobayashi : Evaluation of weed density from microwave SAR data toward efficient plantation management

IS (A : A FI2IARDF X v ALEACE ORGSR —BhiEE 2185 RS2 DIC

Sakihito Kitajima : Multi-omics and biochemistry of latex-based defense in fig tree —unique secondary metabolism
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Flagship Collaborative Research on the Humanosphere

(7B 77y 72y THERMAE] &,
R ZRER 4 & TREBIICER L T
7OV 17 NIARAEEZEL. %
hsDaEbzEHD 2B E L
TVWET, FR28FEEICIIABTNDRE
LEfTARS EEBHIC, BBEHESDOE
THRLUE L

o NAFF /2T )T IHERE

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.

. . FHEEGT
Bio-nanomaterial research s o Space Technology
. N © Hi i T > > REL "
WRAFRE : KFE2 Leader : Hiroyuki Yano e Fo/a9— RER -
Biotechnology :f;gw“f; . Automotive Parts
BB DR D 5. BIO—RF/ T 714N — i AT S
Plant Cell HHFR  Polymer Processing JLEITI
DELE - HEEE(L - #EELICRA T 2 RIHCEM IR . Polymer Soonce o - A
\ \ >—10nm HERIZ IR =) lexible Computer
(Dsﬁ’;é &% wiﬁﬁ'ﬂ: z. glﬂ\ﬁﬁ?%\ EEE*%@ Fiber Science Karuizims  Veterial Recycling BPITH
TS TWE T INO—AF ) 77475 (ONF) IAAHA IV Cutf;)x:jﬁzm 47 Eecionc
y - 2
o Cellulose Nanofibers Bio-Science Ta > N R T Engineering
In this flagship research, we perform collaborative fu- AERZ Energy Science nﬁﬁi@ ERTH TAILLTV
sion research for the production and reconstitution of Wood SCIENCE e s Engincering  Medical fet
cellulose nanofibers to contribute to the establishment wE Chemical & FR T3 Engineering. =~ ¢ 2 1L 1 4kt
e . Forestry Science Engineering Food Science Display Materials
of a sustainable humanosphere through the creation b N N BHFRP W
. . . TR - St
of advanced bio-based nanomaterials for use in auto- Industrial Cellulose Science B hid
bil buildi d th duct Information
mobiles, buildings and many other products. 1nm :@w . S5 )  Techoogy
— ousing Materials
Nano technology
HH- '
o HEIEN/ A FTAD I -
- S = = LY
ﬁﬁa’giﬁ*“m “-ﬁ?éﬁﬁﬂ"]*ﬂm% 'U E;;;:;;-‘;yj Environmental impacts assessment po— ::
= S
Integrated studies of the sustainable produc- Remate sensing ATHE . g Atmospheric
. e . . . Clicests Molecular monitoring
tion and utilization of tropical biomass plants g breedng / con .
g Growth 5 BN ARERICE SR SC0RE
WMERARSE : HEEH Ll :

Leader : Toshiaki Umezawa

MNP ERBL (X A#mT7H 7 ALHICET
BRRICEDNT, HHHAS S UERR/NA A
Y RAEROEGN G EECFIAOEREHITS
CEEBEMELTWVWET,

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

Plantation

N AT A
Biomass crop

N-fixation HTK FARIR

Underground Absorption of
water nutrients

CO: Emissions by disposal,
deterioration or burning of wood

REE{LXTR <«
piaN

Global warming
countermeasure

HEERZ N
Vv \ Area studies g%@;ugvz
ZHREE Utilization of

lignocellulose biomass

BEIE & M RFRDHERF
Fixed carbon

TA7O—f##fF  Mass-flow analysis

biomass plants. R ), B THER
o FHARFEICHITBITRIF—Enx
smEIO—- = F—OZE%R
Jﬁfi‘ufﬁ?é#ﬂm% Aurora breakup
Collaborative study on energy transfer
processes in space humanosphere
N KR i) BREE i b Hh X
MERERE : XF=8 Sun Solar wind Magnetosphere lonosphere Ground Power grid
Leader : Yoshiharu Omura IxVF—DiFh
Energy flow
TSR ATHE
Radiation belt Satellite

BROICRETHF—OSEREOI21L—2ay
Simulation of aurora breakup that occurs spontaneously

KBED S A —OF RUOBEHEHICES T
VX —ERBFEERAS 2 L. =B
Ll - REDBRICEBM L E T,

To contribute safety and security of the hu-
manosphere, we investigate energy transfer
processes from the Sun to aurorae and ra-
diation belts.
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o YA VORGRAICEAIRLF—D
X - METRERRE

Collaborative research of energy transfer
and material conversion by microwaves

MEARRE : HEER Leader : Naoki Shinohara

AEBMEOBH L. BEIGEEFEPL—F—-CHWShE Y1 70Ok
., IXNNFXF—ELTHAL 71V LAOIRIE B (Y17
MRS - 74 VL XIAE ) . v 7 DEMNEIC L 2ETH (KNG
INAFRZADSDINAF IR —Ib, INA A4 I DILZERDESINE
k. RUEBHROMAEIE) T, AERMRIE. EEEMERROE
BEED L. v 7VOETRE(LFERRE. ROMEEERTOMZE
ENSMTBEICEY, 1 VOEIRILX—ICARZORRE LIS
AR EEELE 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.

XA U0OK
Microwave
BHIBE L — L4 —I5A
Usually used for wireless communication / radar

B 74=p:{zs
I RILF—Hix IXILFE—THD MBI
Energy Transfer Amicrowave is energy _~ Material Conversion
XA U AR XA U CENE

Microwave Power Transfer Microwave Heating

IoT. IEF 2 2ABREFICLS
REREFEDER

Toward a next generation

sustainable humanosphere

with loT, Ubiquitous Power Source
FHAGREBICLD
FHEHABREFEDORER
Toward a sustainable humanosphere
in space with Solar Powered Satellites

B, ATRILF—E
High efficiency, energy conservation

{HINMffEZ S > i Rlal4
Value-added new materials and biofuels

VP IAVEBMARICKSEEFMA

o FEITF7IVTYV
Equatorial Fountain
MEARERE LA & Leader : Mamoru Yamamoto

FEATF TRIBEEHANTERCH Y, AUEEERESEEEX
RUCIRINX—EEHEEMEL T, FEPEEREICHERT
ZYE . FREHIICINGR U, EAICIRE EWF S Wik A ICHREL
LET, 4@ hoDTOERE [FRETFI>T2] £,
12 RRITDFERRL —F— X7 DDOERRIC S S8R, 7
R IaL—a OBMEACE->THRELET, A7OV 17
RClE, FREMU L—4 —EtEHHEL £ 7,

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
g®
s 1B .
s | A HIBREASS
g E Themesphere - geomagnetic field
RERPAS . S
z ]| sE TZAINTIL
lonosphere Eﬂﬁ‘fj’f Plasma bubble
[ heric d —
lonospheric ynam‘o‘___.‘ AL 07’77\(7_\
Y o () g ITITY
4 100km 3 oy A Plasma fountain
s E

OTR)LF—
TrIVTY
Energy fountain

Mesosphere

FREE

Statosphere

4
4 15km oE
I7ITY
, Mateial fountain

XA RERA
Troposphere Cumulus-¢onvection FHE
; . NEER
FEMU L—&— Meridional material
\ Equatorial MU Radar ° .. circulation
SHRERE o o mumAE
Tropopause Global observation network

AR ED
Atmospheric waves

alaydsowny ajppi
A+

At A

Exploratory Research by Mission Research Fellows

=M. £EFEEREOXREFE - XRMAZEHRE LT A
BMOEFICDHELEREEE. §hhb ABETE. FHKEL
ASE. BSLUOFHBEZ[EEFERIELTIO-1LIZEDS R,
% D [FR92 0 & FHATRYRE] (SR8 T 2 AR EE D
BtREREZIEINP D2 EZHDELTVET, SvaH
W E X, MEFTDFERFMEL 2 —ICFAB L. £
FERZOAIREDET5ODI v 3 U ICEb 58FEF -
BANAEME IO 17 MIBRWEOEFMEE T, (GF
Mz RAR—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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o Il R : BBRUT VI UICELD
=ERERNPIEMEDEIR
Takashi kawasaki : Creation of highly specific
anti-oomycetes compound according to
the precision metabolic design

KRR CIE, 7O A S > OFEEDERICES T 2HDETHD
THX 10— ZXDOMEGEEERE - NI 38T EEEL. FENEHR
SRR ER I MEERIRT 5 L ERA TS,

In this study, we have attempted to identify a gene encoding the glyco-
syltransferase acting on aculose, a rare sugar involved in increasing the
activity of saprolmycin. We have also attempted to create a new com-
pound exhibiting specific anti-oomycete activity.

MNSNEMEDEAREET F¥aO0-2A

Biosynthesis gene of anti-oomycetes compound aculose

|

DRI HHIHDE S

FH+aO0—A ‘ @Eg
e hehegiad

aculose

DONSSSRS. FHi0—R
aculose
kEGeanteds BRIAIEYE ORI
Saprolmycin E ¥ -
Creation of specific
ARE anti-oomycetes compound
Actinomycetes
EEBEREZI—NT3 ‘
BIEFORES SOFIA -
I - . TBRELEMEDFFE
Identification and utilization of genes encoding A f anti t tivi
glycosyltransferase ssay of anti-oomycetes activity

o BAWE  BMERERUIRI a0
EERIAR
Seiji Zenitani : Kinetic modeling of collisionless
magnetic reconnection

WHEIDFEZEE TS XY DR THIENI DL EED D [HKY
dx723a>] OYESSUBREREESE. 7AW FYIal—
Ya ERWTHARL W3,

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.

7
VAR 3 RO () | BT EES T
Analyzing ki tures of magnetic reconnection

(e.9. Electron veloctyditributon function)

PR
Magnetosphere

TIARMFIalb—>ar
Particle-in-Cell simulations of magnetic reconnection

Density (t=35.5) V

® Lin Chun-Yi: ARZVETAINAD
HEEROREA I IVASHRE.
RIEF. EMRIBHERAI DR
Lin Chun-Yi : Virus-invasive ant interactions:
virus diversity, illness-induced behavioral changes
and development of biocontrol agent
ANRAERTIE, BAMET ) DEIEE SHRIEEIRRT B0, SESE
BNFIAIWREXTY—Z2F L TWB, T XTUT R—LT
TO—FiE BEFRELANIVTONFIAIVRIHT ZEATYD
RISERL T3,

This project represents the first attempt to screen various bee viruses to
understand the prevalence and diversity of invasive ants. The transcrip-
tomic approach provides new insights that illustrate how invasive ants
respond to the honeybee-origin virus at the gene expression level.

A Seven Bee Viruses
" Multiplex RT-PCR detection

s
’G-’%‘é% -
Survey of viral prevalence in local

populations of two invasive ant
species in Japan

B. C.
Identification of genes of Pathogenicity and
Metagenomic viral origin behavior changes on host
Sequencing Identification of viral
“ variants and polymorphism

Identification of phylogenetic
placement of target virus

® XHMET : v VOERBEREICEBED
RFEMARELF/ATI VIR
Mamiko Asano : The multimodal therapy
and theranostics for cancer by use of
controlled-microwave irradiation

AIZR Tld. BEDAE 2R » vl 8E %4 Drug Delivery System
(DDS) #F|£FZE L. ¥ 1 7 DIEREERS & DOHAICL Y Efiaz
BRI D DXRMIFERFET 5, [RMICIE. RRAERDERICH
Z BT,

The aim of our work is to develop new cancer theranostics combined Drug
Delivery System (DDS) drugs with microwave irradiation. Using the DDS

drugs, cancer cells can be killed by microwave irradiation efficiently and
detected by fluorescent imaging or Magnetic Resonance Imaging (MRI).

R RS HF
. . ® il L
Details of This Smdy Magnetic nanoparticles N
" AU DK RS
sEER © FUREA| %j/? Microwave irradiation
Flourescent reagents Anticancer drugs /
=
-®» =
‘ - L ——
DDS ##IDEIR P ! &
Development of DDS drugs E/ U0tk ° Selective induction of
Monoclonal antibodies cancer cell death
BRRLZ ‘
Future works MRI (2 & 2 BEB D Ei{§i%H & 5

Evaluation of tumors by MRI

T

B DDS 34|+ EfEHA
Tomanek B. et.

<A o OiERs % ( DDS drugs in cancer cells
Microwave iradiation \
LR
al., Neuro Oncol.,

EEITR 14, 53-63 (2012).

Xenograit mice
FEOEMMUEREES / ATA VIR
i therapy and
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ORI LORIE
Organization of Symposium

EFBMMERIOLLIE. BEZHO[EFE Y RO IL|2R5 - EE L. £F
FIF - £RARISFEIDOAZTRED AR, EFERFORFEEEFEII 1 =T 1
DHRICEDTEE L ChETHORETHZI8AENIEL TWVWET, FHRI0EE
(CIdtE>2—TlE2682HR— L. BEMIIARLZFTELA S FXTT - FE
ZOHEIICHENF > TWET, BEERICIE. MEFROESHEHRIET S EHIC,
SHEOFESEH BT AERFBI v o3> DRI I L #0E - BEE L TVET,

RISH has consistently held many research meetings since its establishment in 2004,
trying to promote Humanosphere Science to a wide audience and expand the research
community. At present, 398 of these meetings, named “RISH Symposium”, have been
held to date. In 2018 the Center for Exploratory Research on the Humanosphere sup-
ported 26 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.

® Fri SOEENMAESHIE (hFE. £26[E) Examples of RISH symposia in FY2018 (Total 26 meetings)

No.377 REREMBEFIANAIL NI TF—FL  International symposium on utilization of agricultural residue
Er30FE6H158-16H June 15-16, 2018 /FhEZR A Anhui, China,/£nE# (Participants) 210,/ EFE> >R A

No.378 SEERZEFH KIAETSAVIIBHICEATAMEES  Workshop on laboratory, space, and astrophysics plasmas
T30S B20H-218 August 20-21, 2018,/ FMAFHLE >/ S A Kyushu University, Chikushi Campus /Z1N&#k (Participants) 62
No.373 SEIEAEFE 77V Y —F /—REBE VRII L
The 3rd Asia Research Node Symposium on Humanosphere Science
SERB0FEIF25H-27H September 25-27, 2018,/ AEELHEIAZ (NCHU) National Chung Hsing University,”
ShN&EE (Participants) 201/ ERES >R I
No.383 [RE[EE-XmEDEBIEE TR EMZ] ICEY 5201 8F#e
The SPARC (Stratosphere-troposphere Processes And their Role in Climate) 2018 General Assembly
FErE30E9A308-10858 September 30, 2018-October 5, 2018 /A Z >t (RERRFRERT) Miyako Messe (Kyoto city),”
2INEE (Participants) 382/ ERES >R
No.384 4TFEIRIZ A —I2018 Humanosphere Science School 2018 (HSS2018)
FER30FE10818H-19H October 18-19, 2018 /1 > KX 7L AT M T M X &> Hotel GranDhika Medan, Sumatera, Indonesia,”
2INEE (Participants) 130,/ ERES > RI™I L
No.395 F /tIA—RA 2RI L2019 Nanocellulose Sympojium 2019
E31EIF4H March 4, 2019,/ RET LT Kyoto Terrsa,/ £/1#& %4 (Participants) 630*
* HAREFSICH T3 FESINFE  Expected participants at the time of printing

—F X — [#—7>€3F—] idkBADERRIEICE < S84 RISHROHEE T,
d 7/t\1 U)F*ﬁ& RISHASA D 5B £ 8%, FIRFRAICE 1 2REORE. HLLHES —
Organization of Open-seminar  xqpz s, MemHIOBIECED TVES, FRIOEEGF— T 43 F—

Z13EGHELRETIE243EISEL TWE T, EEFBET7O7UH—F/ —
REFBILT, 1>%—%y NEBU ABEOBNEEEEBLE LA, &
FEIZ6MH%E 1 > K22 7HZERR (LIPI) &MzeTmEiftzeeh (LAPAN) (CEME
LE L7

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 2018, bringing the total number to 243. 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 2018, we transmitted 6 seminars to the Indonesian Institute of Sciences (LIPI) and
the National Institute of Aeronautics and Space (LAPAN).
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Department of Collaborative Research Programs

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

HEsR I A EFIF

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

on the humanosphere.

Cooperative Studies Using Collaborative Research Facilities

WEERD S5EHL TWAEEMUBERIOMUL —4—]. [4%
BRI EMFERREE (A-KDK) |, ¥ 70T I ¥ —
{R%XEER %174 5[METLAB/SPSLAB| #ffiRES €5 &
EBHIS, FRITEEICHEICA > R IT70O [FREATRL—
4— (EAR)]. [AREMFIEER]. BREEBEICHD [EE -
MBI L—3>T74—ILKR(LSF)]. [BEBELIEED

FAETR (DOL) | mF*FEFIAEFAL £ Ulko FR1BEFEICIL.

[F5th/N A F < ZEHEAHT S X7 L (FBAS) . R 19 FEEIC
\F [HE T REAE T2 BEIRREREHT (DASH) VX7 L #3XE L. F
BR20FEED > EFEFBERAL £ Lz, FR23FEEICIE[E
ERMBIREENT S X7 L (ADAM) ], [BE~C 7OKEI %IV
F—m=XEEBRES (A-METLAB) |, [FHEBERIRIESTHAIZE
4EERHE S X 7 4 (PEMSEE) |0OXEFIBA%FE L. &5H13
HOAREE i - X OERFIBZTE > 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.

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

Year committed to collaborative research

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

FRK 18 EE  started in 2006

Erk 20 EE  started in 2008

® T 2835E  startedin 2011

»
® MU Radar

’ EAR
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BBV HEEERR Department of Collaborative Research Programs

T—EN—AHEFHA

Collaborative Research Using Databases

AFI1QFLLR, 70FLIEICH > TIES N TEAZART
HIMET -2 MUL—F -5 ERTEBRIDL -4 —F =4,
GEOTAILBERICLZFEIIXAVICEHTIHET — 446 ¢
DEFECh D H 5 SIESARLIERERIE L C[EFBT — %
N=—Z|ELTEE - EE L CWET, BERIiFIREBENDS
&l EXICHRRZREVTICT—2 2 AL TVET,

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

EEHEFADS£E - EREEFAAN

Expansion of Domestic and International Collaborative Research

ERATEELSIEMUL — 4 — EFRBATL — 4 — (EAR) T,
F - FR20FEE D 5 1 DOL / LSF CEEHRFIE I FHA &
hE Ui, OEBHERERFIAICT 3 TETFHT. §7T
L6 DNERFABEMZES TENADEMAREREICIMA T
FMETR > TVET,

TR 16 EEICIRZERT D 2R TR S h7- & 2 OERFIH
IE 399 RBET Lo ZDEERFIADILT £ED. T
23FEN 5 IE 13D EER L. £EFIAGERILFR24
FEIZ300FBEHAE L1

2008 2004 2005 2006 2007 2008 2009 2010

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 20183 2014 2015 2016 2017 2018

HEF B4 HEFA - EEAZHAER
Joint Usage Joint Usage and Collaborative Research
390 €85 335 337 348 333 321
262 263 276
216 227 247
183
89 99
HERIFIC T B - BB i3

Number of Collaborative Research Facilities

9
7 8

ERRHEREFIAL SN

MEER - BR1BER 2 3
International Joint Usage

and Research Facilities oo

%E}ﬂﬂ?i}f&{@t&)@ Symposiums and Seminars
SRV - ZXF—  for Collaborative Research

2004 FERMA
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MUL—& —EEEMUERAIFT

MU Radar and Shigaraki MU Observatory

MUL —%—(Middle and Upper Atmosphere Radar:
e ERE KRB L — 7 —) 1%, @B EREE
ZEH] DF R MUBLAT IR E S ks tEmg, 72
T IR KB % 75 5 RABI L — 4 —T9 . 19844ED5E
LR, EINAL ORISR S, S8 Sl RIS
W72 B HIERR A OINCEHI L T d,

MULV—¥—dWMHDO7 7747 - 72—AF - TLA
FHROKRL—%— 1L LT, IEEE~A VA b—VICHRE
S, 201545 HICER2 T abiE Lz 2ORI
TR - BT - W BESTOMTRKDOEEE LTHS
NAHIEEEAD, BX - BT-HM° €O SFFIC BT 5 8
PHESEICH L CRRET A DT, HARTIE, /UK - 321

The MU radar, located at the Shigaraki MU Observatory in Shi-
garaki, Japan, is known as the most capable atmospheric radar in
the world. It has been used by both domestic and international
researchers since 1984 to study variability of the Earth’s atmo-
sphere from a variety of perspectives, including meteorology and
upper atmosphere dynamics.

The MU radar, which is the first large-scale MST radar with
a two-dimensional active phased array antenna system, was se-
lected for an IEEE Milestone, an award that honors significant
technical achievement in all areas associated with IEEE. Previ-
ous milestones include the Yagi-Uda antenna and the Tokaido

Shinkansen. The dedication commemorative ceremony was held

T YT F WHEERER G EAREE SN TV E S,

MU L—4—
MU Radar

in May, 2015.

BEikE 46 5MHz, HH 1 MW (458
EN) DVHFHEDOEEEZHW, 7>
TFHIEER103mMOARIIC475ERD
BXNKRT7 T+ 5ENEBETT,
EERLFEZEE-—LOHHE ZES
HREBBIPRIEER O X T LS P4
HT¥, 2004FICMUL — & —#]
BEES X T LEBAL, BEZF v
SRV TIRIVREREIC LD A X —
T2 R (KRMmmEsEnEE) »
RIREIC B W £ L7z 201 7EICIEMU
L—42—SRESAN T LEEA
L. ZIERESPELLTVET,

8% MU SAIFrE A DATRENAIRE

Various Instruments at the Shigaraki MU Observatory

MUL —4 —TiEbh =534fi & IoH L (g4
DINEIRRL— 4 — DRSS h, - X
ERVWEEEBBADTEDATVET,
8halc b & MEEMUBRRIFRICEXE S h 72
CNh5DEEDIE D, £RFIAMED =0
DN BAZH D SHFEBIATh, KKE
BID—KHZ ERL > TVWETS,

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

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

mospheric observations.
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Equatorial Atmosphere Radar

4 P2 T7IMER A~ b I MofRE EIZH 5 EE
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78 MU (EMU) L—4&—
Equatorial MU (EMU) radar

BHEIBIBTUTHE
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 —FEARDIALAICEBFECH . MUL — 4 — EIZIFREDKE
E¥5. TR HE BEEARDEENERITX 3,

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

METLAB 1. #EIEL. FHKEIHEEISPS, &
WRHE—fe B X OEFERSICET 2RIt 5 0k
[ F)H %M T3 METLAB, SPSLAB. A-METLAB
& T AMERIEICM A, KRB~ A 7 astdt
HEEERL 72— ART7 LA EBELFHTE T,

AV BT RIF—(mXEREE

(METLAB) EFHABRE

RRRE

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.

EPhAAZERE (SPSLAB)

Microwave Energy Transmission Laboratory & Solar Power Station / Satellite Laboratory

METLAB (3. SHENEERIME (1 W/ecm2llE) 2L 7=
16m(L) X 7m(W) X 7m(H) DEREEZET, a—>7—JTIL &
XY RO aFeFHETEES, ZDIEFH, ANRT NTLT
FIAFERR Y NT—TTF S, INT— X —2ZENDRIE
<A 7 OERIESRP, 245GHz. 5kW O~ 7 % kO iR
BEBER2AMDINT RS T>TF. LITFT7 LA bF|HL]
BET 9,

SPSLAB (#3m X 3m D7 > 77 % BIFEa] gt 4 FEALEER
BIEEBEZR A —ILRIL— L EFREIR— R & THERK
Shxd, 77 OO - fI% - BIE - Mz ¢ %
—&ELTERTEET,

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

mea-

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

SENAIOEENMEERA7 I —ART7LA - ZEBLITFATL
Advanced Microwave Energy Transmission Laboratory
and Advanced Phased Array - Rectenna System for MPT

FHEE
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PAC#. UFlMbEL &EDSL BiZH
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7 KB BIRE N EERRNRIEET T,

RIEHAESE MRETf > A7 L (PEMSEE)

A-METLAB is an anechoic chamber
18 m(L) x 17 m(W) x 7.3 m(H) in size,
with a high power radio wave absorber
(> 1 W/cm?) in a 34 m(L) x 21 m(W)
x 10 m(H) building. It contains a large
plane-polar type near-field scanner,
which can measure 10m¢, 10t, 10kW
phased array. A-METLAB is also a
class 100,000 clean booth and can
carry out experiments with 10m¢ sat-
ellites. The Advanced Phased Array
- Rectenna System for MPT has the
best characteristics for microwave
power transmission. Beam forming
and direction of arrival methods, ret-
rodirective technology, REV methods,
PAC methods, and parallel methods,
among others, allow for the execu-
tion of various beam forming, antenna,
circuit, rectenna, and wireless power
transmission experiments.

Performance Evaluation System for Measurement Instruments of
Space Electromagnetic Environments

BERES G LVAEETE O €
Y — EETEIKERS & TR & W BPE-
MSEE |3, FHEMRIETICRET S
WEE L EERREIR A SETRIREDME
BEFHliZ BRVE LTWE T, Ak / 1 X
DEEERETDIER Y —IV FIL— L4
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LITF) #5%B L TW3 (3 h, BERED
ZEICRTAHEBRDTE ZEREED
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HWEIICHIRIBERICH T U — > BIRREET
BITEREZS DMERERER N AIBE T ¥, B
HEM (EMC) DFERICHICTE S >
H—. EEIRRDZHEATVET,

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

A-KDK Y X7 L TheA-KDK System
CRAY XC40 (10,064 cores, 16.6 TBytes)

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

TERMAFEREIT AT L (ADAM)

Analysis and Development System for Advanced Materials

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

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

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

of advanced materials.
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AEMHRER

Wood Composite Hall

AREMFFBRMUL, RITTSRNA 2 AR & 3% SREREC
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The Wood Composite Hall is a glulam-constructed three-story
building. In this building, the performance of wood-based struc-
tural components is evaluated, and new wood composites are de-
veloped. The third floor provides various large spaces for lectures,

meetings and seminars.

MR T3

Steel Reaction Frame

R=500kN, X hA—27500mm

DAAIND vy FXEILE1—2T

T3 Ec&Y. WMAREPARE

IBEERDHFIESR) R LERD

FIRET Y,

We also provide a steel reaction frame

in which both static cyclic push-pull

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

I B/ NV ABEINRERE
Pulse Current Heating Apparatus

HHEZATEDHAGRRE, MMHERE, FEXAX TRIEEYV TEZIRETT, M)
K77 AYRKEMERBICHFICEES €5 2 E T MRORALEREL £ 7,

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

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

B RER(CHIID U 72 2 DREREE IS, 3m
EENRN =D, KEMBDEIR, &
EEEE. BITEEBRPEIRET T, EET
& EDEHEERXPH /- ICHE L LF1E
DFHAEHERICHMICTEE T,

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

FE5-ZMBEZ2L—a 71—V (LSF)

Deterioration Organisms Laboratory/Living-Sphere Simulation Field
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FE{EESLEMEFTEE 0oL

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

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

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

protective measures.

4FE - HZMBIa2L—3>T714—ILUR LsP)

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

36 RISH, Kyoto University



HEFIFERfE Facilities of Cooperative Study Program

e n]ge £ FEREZHT (DASH)
HFBMINA T AFE @SS AT L (FBAS)

Development and Assessment of Sustainable Humanosphere /

Forest Biomass Analytical System
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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.

) =B EFMINA 4 ZDOFEEN DI £ & L A TERTDRR
MISA F < ZEHAEDTS X T L (FBAS) &, SHODASHY X
TLEZRA L, BETHEBRABARICOIE L EMDOEK &
Z DRHEM DA % BERIIC YR — hTZ 5 DASH/FBAS
ELT. FR20FED SLEERFIBICHL TVET,
DASH/FBAS 3, ¥ % LT, REX ML X KA.
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In 2008, DASH was fused with FBAS, which specializes in the
chemical analysis of wood biomass, especially lignin compo-
nents, to support the systematic analyses of plant metabolites and
concurrently facilitate the cultivation of diverse transgenic plants.
DASH/FBAS is available for domestic and international collabora-
tive research activity.

At DASH/FBAS, the interactions between plants and environmen-
tal stresses, the atmosphere, soil, microorganisms, and insects
are characterized, and the ecological network is connecting these
is further studied. The development of novel materials from trans-
genic plants is another guiding purpose for DASH/FABS.
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Database for the Humanosphere
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& R— 2 %A L CIL A - LR 2 LT % &
EBIT, MR EESEILT A 72D EFENN—F v L
74— N ZMEREENICRELTVET, SRnk
BT — & R—=ZADHRImE. KOALERT— X, f
RHREDREDTDODE Y 2 7V T Rk EORMERE%
2 TWET,

MR E=E

Xylarium

MHEREE 1E. FBFS53 FICEFEAMIEAREFE (CHERT
BESKYOw & U TIEXEFR SN & 2 224&IC. REFI
S5FICERILENE Lo IR, #MiEX & K EEARDIL
EZ1ECH. AHNOKRFHTTRR. RS & TEEBAYIC
MEERH L TWE T,

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

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

visualizing research results.

MHEREZDRET 2 [HD]| DT — 2 X— X TH BAMME
AEHERFIBICH L. AMERIZ. BERE. AEAKRED
PHrbl) ZHRENSEERENERR L EDRREHEL T
WET, ZO—IRE LT, BREREDEZ L EbREL
TWETJ,
BRETET—EN=—2DLEHTHELIZIZ— T LFMD
[EMEAR] TF . XALRIFIEE DIBEEBMOB I 25T,
TBEXA LB DEEN DEE L & TEL 2B EAEME R
FROCIE L TV E T, FERERE L TARDEERIEFIC
F5953 xS EMRT—~ICHINTVET,

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.

38 RISH, Kyoto University



HFFIFERME Facilities of Cooperative Study Program

BFF—aN—2
On-line Database

FHEEBIRIET—4 Database of the Space Electromagnetic Environment
AIHEIE#H L AT IXVEERERE DD > (FEHRE CEMlL AFHEBERIIREICE T35 7 —4~X—XT7,
The database of the space electromagnetic environment contains plasma wave data observed by plasma wave receivers located onboard satellites.

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

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

FEARTEDAT—4& Equatorial Atmosphere Observation Data

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

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

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

AMEHMET—K2N—R Wood Diversity Database

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

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

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

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

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

HFEERGETFEIRT—4 Basidiomycetes Genetic Resource Data Base

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

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

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

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

Auroral images acquired from the South
Pole Station in Antarctica / Cloud-top
heights product estimated by geostation-
ary satellite / Meteorological data from an
industrial plantation of Acacia mangium
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Hiﬁ %[ﬁ"} Hgiﬁﬁ] m % ;?f‘g Division of Diagnostics and Control of the Humanosphere

I IN F 2 ARRETEERSEF  Laboratory of Biomass Morphogenesis and Information

ARE DRI W LTSS 2 AT L C € A5l B 2 Bl
FTHILEDEILTVET AMAINTL ST IEL

WMOTHTRIARD NN h b B PR HEE L £

PILUET] 3us wxkiE

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

WL O RS & PR

TERED € fit & AR

AMEEARF 2 L — 3 3 > & g2

Structure and properties of biomaterials

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

BIaE— by mAEE

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

IR & ARER L A B

HIARDEIIEE & s D]

RBIRDFRIEV ISR O FI5E

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 s wiEt (2%

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

A DA ST

INA F = R ORGSR

AMIRRZE - AR A OB B
Biological solid structure formation
Structural analysis of biomass
Wood anatomy for life science

MAEEENRF oo wAlEt (83

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

E A DY 2 AN K BB

B OBIFLT — & < — Af4E

S - AR

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

I IN AT AZESEF Laboratory of Biomass Conversion

)7 e — ASNA K ADZERI BT 2 HEAE & TS HE
Jen A T ALEBBE IR OBEREIT, KD RE S 5
OIS, BERTRME RO LB LT,

AT PRI DFESZIZ IR L 970

JEDPRTE] Bus mAmiE

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

ARG 1 CUR A 2 TR0 5 & AR S0 RBRHE O f I

BEREVEWE - /A A BREIAND S A = 245

INA RO T ORI

Biodegradation mechanisms of selective white rot fungi
Conversion of biomass into functional materials and biofuels
Studies on biocatalysts for biomass conversion

TS B soatst (2%

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

V) 77 RN — 2N F < 2 OREEREERAT
ARBEATVERLF T & 2 A TR BEARE O

INA = AHRRIR R & AWiE

High-resolution structural analysis of lignocellulosic biomass
Biodegradation mechanisms of wood-decaying basidiomycetes
Structure and bioactivity analyses of natural products
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We contribute to establishment of sustainable humanosphere through
fundamental and applied studies on conversion of lignocellulosic bio-
mass, functional analysis of biomass-degrading microorganisms and
enzymes, advanced structural analysis of plant cell wall components
and bioremediation.

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

HEEFHRO 77437 2
BEEGII R RN O ) 3 7 A

BB D720 DN F 577/ av—
Proteomics of white rot fungi

Genomics of xenobiotic-degrading bacteria
Biotechnology for bioremediation



I HM BB EF Laboratory of Metabolic Science of Forest Plants and Microorganisms

T OFHBERE & AR AL o FAEwS 7 2R Using ideas and approaches based on chemistry, biochemistry, mo-
M3 AT 2 = & T BB IROTE IR & R+ 2 3t lecular biology, and genomic sciences, we study the structure, forma-

e 2T > TV Ed,

H9i B8R 2z mAES
Toshiaki Umezawa
Professor / Dr. Agric. Sci. (Kyoto Univ.)

) 7 VEDERR DA LT A

) 7= VIR 53 TR AT

PRSI A S 231 < AR OB

Mechanisms for phenylpropanoid biosynthesis

Molecular mechanisms for lignin biosynthesis

Molecular breeding of biomass plants for a sustainable society

$OAKSHER B mAtEL (2%

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

RETER O BART-FE B

BRI & B ARE DT

T 7 = =V T a8 4 FEGEOSTHHE

Regulatory mechanisms of gene expression in wood formation
Control of wood formation by molecular breeding

Molecular mechanisms of plant phenylpropanoid biosynthesis

tion, and engineering of plant secondary metabolites that constitute an
important part of forest biomass.

RINIAE #2us wAtEt (29

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

THPDIRRE DR & TR

N 7 =Y OfbE & ALY

A = 2 D5 T B

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

I HMEBEFEREI9EF Laboratory of Plant Gene Expression

K % vl & 5 2 AR O TR T- & Z DR D55 TH The molecular functions of valuable genes from plants and other rel-
WIZEIY - AALSEIIENT 2 S R ORE RN & 7O R R % evant organisms are genetically and biochemically studied. We also

HELTVET,

KIg—5R #us Ak

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

Tt — R DA & A Lo

TEIREREMEIR T E M DS bR O fiF

ABCHEHE % &% L 7AW O A Antfe R bt

Study and engineering of plant secondary metabolism
Transport mechanisms of functional small molecules in plants
Physiological functions of ABC transporters in plants

RIErIHE

Technical Staff

aim to integrate utilization of the studied useful genes for human life.

USSR s mAtEt (2%
Akifumi Sugiyama

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

AVEREREE & DR EAERIC B 243 DI ZE
AR F- OFEBITED & FEREAAT

EL7/Rse % kg VAL v IR sy e L7 k=t

Metabolites involved in rhizosphere interactions

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

RHT %

Hajime Sorimachi Technical Staff

A ERENET— 5 DVERL - HERE

M EEIAZE ORERE - A5

A EL A AT FE SR & IR Bl

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

RISH, Kyoto University
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Hiﬁ IE[?,/} Hgfﬁ,ﬁ] m %;“é Division of Diagnostics and Control of the Humanosphere

I ATEFSAIEZZEREF  Laboratory of Atmospheric Sensing and Diagnosis

WP - O - HWR A L ORGRBE 2 R o2 A1 - BRI
FHL., AR oowFEz 5 CRE T L TwEd, £

D7D E— b ¥ Y FRFERMERDHBE LTV E T,

BO&Z ws wAEt (I%)

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

Sl BB O F5E

FRERGL — 5 — 2 X BARE KR OBEIIIE
TREREI S % BHIAREE

Development of advanced atmospheric measurement techniques
Observational study of the equatorial atmosphere using the EAR
Observational study of lower atmosphere dynamics

LWRIER B3 TEABL (8%)

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

7 1Y VSR B S 2 BRI ZE
REBHND7=DD 7 4 57 —HAfiDbHZE

KEHE DS A75 B

Observational study of aerosol optical properties

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

ARBRERRAEF

Laboratory of Atmospheric Environmental Information Analysis

7 — Ny 2 R I RO RS RN - NGRS A
5B REAEIRIEME RGN 5 2 LT HERRSIRE

DHW AT TVWE T,

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.

ISR Bz mAmEE

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

BEBYINC X 2 70—\ e KEAE RO

i Pl — RS e PR 2 st R D AR

il BT B RSt s st

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

Observations of minor atmospheric constituents in the tropics

EEITAL s st (@83
Kenshi Takahashi

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

PR % A U 72K — A A LA

L — =2 F W RSSO Al

7 RERR & 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

42 RISH, Kyoto University

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.

WHAREFE— ¥ mAEL (5%

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

SR DHRAE 2T < RS 2 Bl 2 KR O B

WFEREZMEL TV L, FHIFY TT—F 45—

DFERFEZ DTV D

Development of innovative remote-sensing methods
Implementation of high-performance Coherent Doppler Lidar
Observational and situational elucidation of severe weather

L— &8 —X5ERESEH

Laboratory of Radar Atmospheric Science

VHFH MU L—%—, FBEKRL—F =% )90 3 Vo
FEIRE L — & —HA DB & B HFER A~ EE O km
KEESF - BRI & A ETREEOBIMNIITE 2 90 L
TwET,

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.

U7 & s mATE

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

EHEREA L X251 7 1 OIS

TFHEIC & B KAL) OWFZE

REBIHAL — 57— 25 L O

Tonospheric irregularity

Atmospheric turbulence layers with radar interferometry techniques
Atmospheric radar systems

BILEE e wAlt (6852
Tatsuhiro Yokoyama
Associate Professor / Dr. Infor. (Kyoto Univ.)

W7 ¥ T I BV 2 TR
EHEEEFE RO I 2 L —va v

PR — TR L TR &

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



TEA £ RN i B WE5E R

Division of Strategic Research of Humanosphere

I ERSEERt &1L S EF Laboratory of Fiber Multiplication

A ZEH TR R S 2 MRHEDRM R 2 BREe (b L. SRER R L
AT 5 2 & T BRERIRRISINE§ 2 BV E ORI # % 0
ELET,

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.

HEMEF

BESIS JARTRANA L/

BFAEL (I%)

Satoko Okubayashi

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

A~ — bk
TFERTE— 2T
HBERFGEANC X B T8 AHAfT

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

I MHEBFEEMFSE  Laboratory of Urban Pestology

HEFHNZ R & 7 o TO B AR REA AL, R4 D
FHEZ B IHAETY o IO ZIRIEIIZE BT 2 7200k
e L . £ s 2B SRS, L E 55

Due to dramatic changes in climate, physical condition and human
behavior, the survival and outbreak of urban pests is increasingly
encouraged, posing a significant threat to urban ecosystem sustain-
ability. Our research at LUP is to pursue a better understanding of
various pests in urban setting through ecological, genetic/genomic
and behavioral approaches. We also aim to translate our findings
into management practices, policies, and products available and
ready for public use.

FTEMA S

Laboratory of Advanced Research

Chin-Cheng Scotty Yang
#hf B AEAFEL

Chin-Cheng Scotty Yang

Junior Associate Professor/

Ph.D. (National Taiwan University)

AR AT S DR, ARG & R
SUBAEE) & A A A

R EEROT X AR ¥ b LA
Ecology, genetics and adaptation of urban pest
Urban pest responses under climate change
Assessment and management of urban pest

Laboratory of Interdisciplinary Research

I WEMRDE

HMEOERFIZT LR T TIVSHIG LA, HEIFFEE (2
v ¥a V) IS B ERIE T X D L - ML s 5700
DENE BWITEO 5 TF,

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

AAFREIFTE O 4 DFIRO R T LB SRET L A7
Z NEOEGE DY & UTHENLS 5 720 DA 2 e 2 HEE 5
LA EI N BFFED 55 T4 o

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

ERMAFE 7

Laboratory of Integrated Research

AR 2 KEOMEOD %A 2, & LRI
Je3 HHHEINE B FED 55 T

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

I S Eeee 19 EF Laboratory of Active Bio-based Materials

AREZII T LT 2 EWBEREM B OREE & WHIBRE & OB
FRIZOWTINT S % & £ DI, TORRUIIED TR 2
AWk 2 RO L - BEERA ORIEZ O S LTV E T,

EEF &y MR mAES

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

L a—2F T 7 A N—D#E L FIH
YN RN el K]

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.

PUERESAER #siz wAtEL (23
Kentaro Abe

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

BT —R - FF 2 ORI & AR5

FEFRIE - BEHEMSE O RNEH

A PE & A RERE R\ B3 2 AF 5

Characterization and advanced application of cellulose & chitin
Effective utilization of plant residues and waste

Wood physics and cell wall structure

I EIRMFIBIR 9 EF Laboratory of Sustainable Materials

BB AR E M ORI & FHAEEA 2 FZE L. it %
AFENSINL - FH, & 5I2I38EE HAFMICWZ2—Eo
AFEFIHITEER Y AT LA OREEZ DI LTV E T,

SILA= #is AtEt (T%)

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

AR DL & B BEEIBIROBIE

AW O EHERE LD 7230 D E B

At DIEFHIREDHZE

Deformation processing of wood into complicated shapes
Impregnation techniques for highly functional wood quality
Nonequilibrium states of wood-based materials

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

BRI s sast (')

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

RIAAM A A DB 5E

HHAEMH ORHFE

A MBAER DHL L ATEIZ S A58
Development of natural adhesives for wood
Development of new wood-based materials

Degradation and durability of wood adhesives

I S EFRIFETERRERS B Laboratory of Computer Simulation for Humanospheric Sciences

R—r =T 2= BB LT, SRR OERBE O
L A THEIEGD COBM T £ 2 A ¥ FEFARVET, &
51 NEHOELLCHDAWENERE Y I 2L —3a v LT,
AL % TR L 5

KHEFR wis mATE

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

T 77 A= BRI ER AN LA ORHIR SR
ELFEOWEIRROGHIREY S 2 V=Y a v
FHTSWABRBE DR FHE IR

Computer experiments on nonlinear wave-particle interactions in space plasmas
Computer experiments on the spacecraft environment

Computer simulations of material cycling in the humanosphere

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 G83)

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

e PEIBRTE N & BT O Y I b —a v
BEARESTA =20V Ialb—Yay
Kb -k G0y Iab—va >

Ring current and radiation belt simulations
Magnetic storm and substorm simulations
Solar wind-ground coupling simulations



I BEBIRIBEEASEF Laboratory of Innovative Humano-habitability

NEBERZME L2 HRERERD L O ERAERICB T 2K
HIARICBT 2 IRBERIE7E 2 b L 12, AP BT B AR

HIFAEER Y AT L OMRED S LTV E T,

S B we At (23

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

A REE RO AP - LT

HAFBNC BT B AMHBALE O A

A BACA % 720 A L ¥ — DRk

Feeding physiology and ecology of wood-attacking insects
Diversity of wood-deteriorating organisms in the humanospere
New energy options using wood-deteriorating organisms

I #F sz AktEt (23

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

SR

ATENC & 2 B D AR

WA PEBREEE eI B X O BBR

Insect pathology

Insect behavior and communication in disease resistance
Environmental sanitation and microbial control

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

M 2T @ AtEL (23

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

FEREVEA R DB

BASHAPAN A F O 72 LS o 3

ETBEMENC X 2 B EL D 54T

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

I 4 EEEEEEEEF Laboratory of Structural Function

ARECREE MR O MEEVEREORHill & Y] 2 B 5 T O s A
EREEY O HFR R SRR 0 B A PRI 20K S M B MG PERE

OFHill & T S WFFETR T

A+H 18 sz mAtEE (T2

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

R - RBUBEAERE ERA O Br 5&
ABHEE DL & PEREREA

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

timber-based composite materials

We estimate the strength properties of wood-based structural materi-
als and pursue advances in engineered timber joints. We also evaluate
and analyze the structural 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 ##us wAlEE (23

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

AR O BIERAT L DB 5E

3YOILCADFEHEG L 7oA LD RERTEORTE
RIELEEDMFEZ W ORI 5078

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

RISH, Kyoto University
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Hﬁﬁ Igl Eﬁ %\é ﬁl] ,Jim %E ;‘?} Division of Creative Research and Devlopment of the Humanosphere

I S 1FEEEICHSEF Laboratory of Applied Radio Engineering for Humanosphere

I ANF— - BREREO—D O T A K@i (SPS) 7z We pursue research to wireless power transfer via microwave not only
3 B4 = S toward Solar Power Satellites/Station (SPS) but also various applica-

&50)7:{ 7 HRT AL A %‘jﬂﬂﬁ@ﬁﬂ:ﬂu‘?’\ sxEIHUA tions through microwave applied engeering for the humanosphere.

YL AREOMTE, ~ 4 7 v 2 s L7 AAE B B A 0%E-

FFSICHUD ATV E T,

BRELR s it (I%) =BKRE R mAEL (I%)
Naoki Shinohara Tomohiko Mitani
Professor / Dr. Eng. (Kyoto Univ.) Associate Professor / Dr. Eng. (Kyoto Univ.)
FHRPFEEIT e R iwalireeS
<A 70T A Y L RAEIRE <A 7 aPALFS 7 1R X
~ A 7 BRI L TN BT
Solar-Powered Station/Satellite (SPS) Wireless power transmission
Wireless power transfer via radio waves Microwave chemical processing
Microwave-applied technology Solar-power station/satellite (SPS)
HIEHE
= SEBEE R RATHE

Specially Appointed Professor Toshitaka Tsuda

Professor / Dr. Eng. (Kyoto Univ.)

KA PR TR DB 6

P RSR

TR AL 2 FH o 72 HOERBRA AL

Observation techniques of the Earth’s atmosphere
Middle atmosphere sciences

Monitoring the atmosphere environment with GNSS

JEBINE SR By 10—/ BhARE (1) BB 1iEms extEt (I%)
Masayoshi Watanabe Arimitsu Usuki
Professor Coordination Fellow / Dr.Eng. (Tohoku Univ.) Professor / Dr.Eng. (Nagoya Univ.)

4 ) R—3 3 VB
b DO ) SLAEAN
CNF S5 # b B

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

JIHB— Brms mims

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

ARBRAEZE ] & fe ke

WA B A%
ANEREHZBE S A%

Wooden habitat and human health
Studies on aged wood

Studies on wood composites

46 RISH, Kyoto University

R)~v—/tra—a+F /77 43—(CNF)

ayRYy ORIk

HEPIR T 2 MO H B DS H

Preparation of Polymer/cellulose nanofiber (CNF) composites
Application of plant nanomaterials for automobiles

LEMKE e mARE

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

NG E S

NAFTFr /0T —

KR T O

Onmics sciecnces

Biotechnology

Utilization of solar photovoltaic cells in agricultural fields



I FHEIEBIRIRIRESEF  Laboratory of Space Electromagnetic Environment Exploration

FHEOMAYLR 2 1355 L THENI 3 5 BREIROHE 23
5720, FHIF - B TAZECT 7y b BRI X
LUMBSERA L ZOT— ST 2 T 0T ¥ kIR
ANRIBENZEE OBSE 7% ERABAMOWFEIZ DI MA TV E T

INBER] s AL (I9)

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

HEB LT v M X 2 BRI

ANV RGBSR I ER O B %S

FHRIC BT 2 ERE G

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

SHIET BEms ARHASL (E3)

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

TR AL
TRy
Bioelectromagnetics
Wireless power transfer
Radiation biology

BIBTFE B sweATE

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

<A Z O R
SRR - 74 V8

<A 7TV TF

Wireless power transmission
Dielectric resonators and filters
Microwave antenna

SREESCR eSS AR

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

ARG AL TR LN A &~ ARSHTSE

INA A A DRIV & YA

) 7= Y REBE R (LCC) O KRR

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

Lignin-carbohydrate complex (LCC) bonding sites

WEe investigate space environments via satellites and sounding rockets
to promote an understanding of the space electromagnetic environ-
ments based on space science and radio engineering, which is vital for
expanding the humanosphere in space. We also pursue the study of
exploratory techniques through the development of ultra-miniature
onboard instruments.

FHAZER o3 kgt (553
Yoshikatsu Ueda

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

TH ARG S L SR (B - FE)

PRI D FEFERA LA E O BRGRHRS

T0 b MRS O BRACFERRE OIFAT

Research for Fukushima reconstruction

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

EEFEEs BEss msEkikELt (T2

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

R T2 D72 OREY)EARTHERE D]

WY DI FBART & 7 7 Afidker:

LMW RLEFE D 720 DR O 55 F-H Tk

Gene discovery for metabolic engineering in plants

Plant molecular genetics and genome editing

Molecular breeding for industrial plant metabolite production

IWFIEE @8 mAEt (25

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

BN 5 W) 7= v oA PbGE

I AV — RN BV B AREOVERIFNT

I W) T F 2 AR D SRR

Physiological function of lignin in animal food
Characterization of lignocellulose in energy biomass crops
Stereochemical mechanisms of norlignan biosynthesis

chR K IS MEANL (25)

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

VERIERENERIENC B b 2 R L& DR

R LAY ORRBENZ 351 5 BRHEIAAT

R R = > A BB RE ORI

Exploration of rhizosphere chemicals involved in the regulation of crop robustness
Functional analysis of plant specialized metabolites in rhizosphere
Elucidation of saponin biosynthesis in plants
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Historical Background
AREFREEMAREPR HEERHEMRA > 4—
WRI RASC
BF19F  ERINAT Sh. REHEKZ AR HE BM36F ZREBAFIFHIEEZEEBIMTIERE L TRE
(1944) The Wood Research Institute (WRI) was (1961) The lonosphere Research Laboratory (IRL) was
established. established.
BH24F FEHAFMEE 4 AH56F REIAFESEEEME 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  AHMIHERREERMEES & R E BA59F  HEFIERLA, (EZEMUELAIFREIFR
(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. Fr5F ERFIFETEHEREE (KDK) &

N ~ ~ (1993) The KDK computer system was introduced.
Rk 3F 3KEFT - 1 EEEPIICCHHE - TS h. AREF - -
(1991) FRRGTRR A Frk8F <A U OEEREEREE (METLAB) 5B

The institute was reorganized and expanded (1996) The Microwave Energy Transmission Laboratory
into four divisions. (METLAB) was established.
FR6F AREMFIEERE KB R — V)BT FX12F FEHAFHERZEEREMRE € 2—(2EXERFIM) (C80HE
(1994) Wood Composite Hall was completed. (2000) RASC was reorganized and renamed as

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

v v

TR 168 (2004)  FEAFEGFEMER £33 (R - KEMFZMRATEIR - BREERFRE 2 2 — £ EER)
The Research Institute for Sustainable Humansphere (RISH) was established.

TR 17HE(2005)  AFHELEXRFBMZH E U CEENEFA
RISH was approved as a cooperative research institute.

FREATL — 4 — (EAR). REMHIERIR. BEBLLEMEBERDOL). £EF-FME I 2L—>3 271 —ILR(LSF).
T —a~N— 2 BHREFEDOERRFA

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 18E(2006)  [FRM/ANA F < RFHEHHT S X 7 L (FBAS) | OEFRA
Usage of the Forest-Biomass Evaluation and Analysis System commenced.

Tk 195 (2007) ES 17T RERBN—F v LT 1 —IL KB
The Virtual Field for Humanosphere was established.

TR 208 (2008)  EEFHEEEAEYIICEOARBEE L SR 4 FHE A THEES £ RIE & € /- [FERrT AR R EIRRIRRSRT > X 7 L (DASH) ] £
EFIAMRkER & L TR
The Development and Assessment of Sustainable Humanosphere (DASH) system was introduced.

TR 225(2010) [EFERZOXEFEFA - £RMATRHIS] & U TESRR
RISH became the approved joint usage Research Center for Humanosphere Science.

FR23F(2011)  EFERFOHESERAMR £ FHia
Frontier Research in Sustainable Humanosphere started.

BEYA VORI XIVE —(REXRBREE (A-METLAB), FERMEZERN S X7 L (ADAM). FHEESHIREEHAREME
AeRTE S X 7 L & HRFIFICHR S

The Advanced Microwave Energy Transmission Laboratory (A-METLAB)

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

FrR26F(2014) 10FFRERM - HER £ XN EHFEMFOESEEFREMEDBE] £ ik

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

F27%(2015) MUL—Z—HIEEEVA IR h—IIE8E
The MU radar was selected as the IEEE milestone.

TR 28F(2016) I v a RUEGBET7ZOT7UY—F/ — NOEE A
A new mission statement and Humanosphere Asia Research Node program were introduced.

WDS(#AMZET -2 2 X7 L) ISR
RISH was approved as a WDS Regular Member.
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Campus Map

O BEMARRISH
Research Building No. 1

O RAREHEREIRIR

Biomass Refinery Laboratory

O F/a—R a7 - F/INTA
Nanocellulose Core, Nano-house

OF/T77IRN)—-F/T7o R )—1
Nano Factory, Nano Factory Il
O IFEXRRR ZEAE
Eco-Housing Factory “RISHusya”
O FAHKIATATARESHR
Uji Campus Main Building
O FEHXIFEFTALEMAR
Uji Campus Main Building
O MR BRSEERAR
Wood-based Material Laboratory

O MEREE

Xylarium

EHF v /XX - FEFX v O NZIBLEERN BT L TVET

O REMREER (REHR—
Wood Composite Hall

@ BEESEWEBRE (DOL)
Deterioration Organisms
Laboratory/Living-Sphere
Simulation Field

@ Fn] s TR RS
(DASH) > AF L
Development and Assessment
of Sustainable Humanosphere
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Advanced Microwave Energy
Transmission Laboratory
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Shigaraki MU Observatory
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@ VORI RIF—miE
EER® (METLAB)

Microwave Energy
Transmission Laboratory

O FEAGREFNMFR (SPSLAB)
Advanced Microwave Energy
Transmission Laboratory

O BAEE=E
Electromagnetic Wave Laboratory
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Research Building No. 2
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Research Institute for Sustainable Humanosphere (RISH)
Kyoto University

T611-0011 REFFFATAYE
Gokasho, Uji, Kyoto 611-0011 Japan

TEL 0774-38-3346
FAX 0774-38-3600
URL http://www.rish.kyoto-u.ac.jp/
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