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

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

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

4: Development of Technology and Materials for Cyclical

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

RISH, Kyoto University

3



4

2
Philosophy
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Creation of Novel Science for the Humanosphere:
Diagnosis and Remediation of the Earth
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RISH, Kyoto University

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

environment.

- 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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Environmental Diagnosis
and Regulation of Circulatory Function

Advanced Development of Science

FHEFRE

SUOISSIW

\ W\ /0 RS R pe e

Development and Utilization of
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Quality of the Future Humanosphere
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and Technology towards a Solar Energy Society

Sustainable Space Environments for Humankind
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Wood-based Sustainable Materials in Harmony

Visiting
Joint Usage Scientists
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ERRHFEIZE
International
Collaborative Research

VY aVERMRE
Mission Research Fellows
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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

By integrating the research results obtained in all the Core Re-
search Divisions, we pursue solutions to present and future prob-
lems concerning the humanosphere by addressing our four mis-
sions: “Mission 1: Environmental Diagnosis and Regulation of
Circulatory Function”, “Mission 2: Advanced Development of Sci-
ence and Technology towards a Solar Energy Society”, “Mission
3: Sustainable Space Environments for Humankind”, “Misson 4:
Development and Utilization of Wood-based Sustainable Materi-
als in Harmony with the Human Living Environment”, and “Mis-
sion 5: Quality of the Future Humanosphere.” Mission Research
Fellows are assigned to the Department of Collaborative Research
Programs and the Center for Exploratory Research on the Hu-
manosphere. Projects addressing the missions are then conducted
by research fellows and project leaders, in collaboration with visiting
scientists from domestic and foreign institutions.

iss
B¥R-F B AT O Ty
g =FFER
Eﬁ""ﬂ. Graduate School of
Graduate School of raduate School 0
) Agriculture
Informatics

E7FERFR
RISH
Tz

Graduate School of
Engineering

ST
Graduate School of
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.

RISH, Kyoto University



6

ESZE - EE/EEh
International Education/Research

L OTEBNEBRANCIEAS > T E 97, EIBILRIDIZE 2 RIL < HEE S &5 & & 1, LFEFIH - SLEFZERE E L
TOHERE LT, SEERMPARM O - 3%, T—FX—Z, fE7ray s &, oKy - eiE%so
e LT Ed, E512, 7 V7 HEE P EBSORSEEM OERICO KE SEBLTVWE Y,

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

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

EREEMEZOS LI b

International Collaborative Research Projects
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We are dedicated to promoting international collaborative research.
Currently, we are conducting over 50 international collaborations.
Each year, roughly 120 RISH members and graduate students visit
overseas institutes, while more than 50 foreign scientists visit RISH.
Both the SICORP (JASTIP) project, which is linked to our Asia
Research Node in Indonesia, and the SATREPS project, which is
supported by JST and JICA, cultivate global human resources and
help to launch research projects with developing countries.

International Cooperative Studies Using Collaborative Research Facilities

AV FAVYTHAR MIMICHLEAR (RERAL—5—).
HEEPE T ERITICHELTWAMU L -5 — (T EBEE
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The Equatorial Atmosphere Radar (EAR) in Indonesia and the
Middle and Upper atmosphere (MU) radar, our biggest facility,
have been accepting international applicants for inter-university
collaborative programs. We promote internationalization of other
large facilities, such as the Deterioration Organisms Laboratory
(DOL) and Living-Sphere Simulation Field (LSF), to enhance
the transfer of technology and higher education.

International Research Conferences and Schools

EBSY Y RIT L A7 = VERHE, BMEGL TWET, F/2,
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BAFERS Y YR Yy A (ISSH) IDBHEL T E 9,

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 2016
we had 22 MOUs in place,and the number that is continually increasing.

1 hE HARMERE Nanjing Forestry University

2 TR Trvamemwn wwmsTEAm Qoo s e Moo Veieo

3 AVERST A KRR THESER E‘_{i\tlli(’):ﬁ) Institute of Aeronautics and Space of the Republic of Indonesia
4 IL=7 TL—=ITIERIRE £MEFEER School of Biological Sciences, University Sains Malaysia

5 745 VK 741 7 RERRFERR VTT Technical Research Centre of Finland

6 hE HLRMAE Zhejiang A & F University

7 hFHE Q—IK¥E WRREREMRE 2— Centre for Research in Earth and Space Science (CRESS), York University
8 TXUHhARE FI5HRITKE KR - HIBFER College of Atmospheric and Geographic Sciences, University of Oklahoma

o vk wEn mow e

10 FWHI7 TIHITREER ERMIESER Institute of Mathematics and Informatics, Bulgarian Academy of Sciences
11 FhE PRI (TR ERR) Southwest Forestry University

12 BB ERIRIhKE FHERRGTHFRR College of Planning and Design, National Cheng Kung University

13 A2 RRIT7 BTV TIRE Faculty of Foresty, Tanjungpura University

14 A RRIT7 1V RRITRER S£UMEMZE - A%t 4%—  Research Center for Biomaterials, Indonesian Institute of Sciences (LIPI)
15 44 FaoO VKT BEE Faculty of Science, Chulalongkorn University

16 AV RRI7 Uiy -] University of Riau

17 H#®E SIRKER  IUMEBRIERISE RS College of Forest and Environmental Sciences, Kangwon National University
18 A ERYT TV RRITARERE AR EgZiirycpolnsteitstg;rézr:wlcjjm;:vzgglriz:tr?tainistry of Public Works

19 A2V RRIT AV RRIVTARTLKE TATR - SHEFS Faculty of Civil Engineering and Planning, Islamic University of Indonesia
20 rhE HILMEXRE #MHEEE - TIE¥R Material Science and Engineering College, Northeast Forestry University
21 AVRRIT FUEFAKE BEE Faculty of Mathematics and Natural Sciences, Andalas University

22 AVFK 1 > FHBESEAZPR Indian Institute of Geomagnetism (IIG)

HEIABAVHRE

Visiting Scientists from Foreign Countri

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

es

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

foreign graduate students every year.

RISH, Kyoto University 7
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Organization

OB B (TR29E3BETE)
Number of staff members (as of March, 2017)

EENHE  (FRERE BEEHE it
Permanent Limited-term Visiting Total
B Professors L 2 ! 19 REAS FAFY AR
HHI®  Associate Professors 10 0 1 1 BWABRR[ZOKR BADK]
~ - ; Kyoto Univ. Uji Open Campus, Tree Watching Tour
§8EF  Junior Associate Professors 2 0 0 2 “You Know this Tree?”
Bh%  Assistant Professors 1 0 1 12
BATEPES  Technical Staff 1 0 1
£t Total 38 0 & 41
O KPR AR (FM29E3AmE
Number of graduate students (as of March, 2017)
Et1RE &t 39 ELFiE & 60
Ph.D. Total Master Total
O 6 6 06 0 06 6 0 0 O O 6 06 06 06 0 06 0 0 O 0 EFMAEE
aaasssmme .- el e - Graduate School of Science
- aa22222
0 IZFmMEH
Graduate School of Engineering
[ ] REMAH
- Graduate School of Agriculture
0 EHRFMEH
® 6 06 ¢ 6 © o o Graduate School of Informatics
%W W Y Y XY Y W

ePD7xO—4E F29FE3AmE)
Number of research fellows and research students
(as of March, 2017)

JSPSHEAFRIMES

JSPS Postdoctoral Fellowship 0
for Overseas Researchers

JSPSHEIFAE 3
JSPS Postdoctoral Fellowship Researchers

Iyoa SHRHER 3
Mission Research Fellows

70/ MPD710— 36
Project PD Fellows

HHER-REEHMER 0
Trainees, Contract researchers

ZOM-MEERE 6
Research students and others

it Total 48

RISH, Kyoto University

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

2,000

1,500

1,000

500

2010 E 20114FE 2012FE 2013FE 20145 201556E

BEFWE
Donations

HEMFRE
Joint research
funding grants

ZEEMTRE
Research
funding grants

B

KAKENHI
(Grants-in-Aid

for Scientific Research)

s
Management
expenses grants

NS
Labor
expenses grants
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— g —— FPIZERZERR
Faculty Core Research Divisions
Meeting -
— ETFER IR R
Division of Diagnostics and Control of the Humanosphere
— I\ F 7 AEEIRERA T
Laboratory of Biomass Morphogenesis and Information
— M AT ALIERET
— Ivyay Laboratory of Biomass Conversion s s
N . FEOREREE
WERES — FHMRHBIRRLR sapmoon) | TesrEoT
o e ) ) PR - TR
Mission- Laboratory of Metabolic Science of Forest Plants and Microorganisms MssEoen | fEspas o)
- N = % - TR G
Promoting — FHEEETHREST
Committee Laboratory of Plant Gene Expression
— AREEANRZHSE Eh
Laboratory of Atmospheric Sensing and Diagnosis
s
— ATERBBRSET H ﬁﬁ?f—?a EER. o
- Laboratory of Atmospheric Environmental Information Analysis EARFRE. JRITBOEA
il —— Bk —— L L—S—kREREHS
Director Vice Director Laboratory of Radar Atmospheric Science
R
— A FEERETERR SNEAAZEE. BEE
Division of Strategic Research of the Humanosphere KELRRZEHERD
HRREE - RESHF
Laboratory of Ecosystem Management and Conservation Ecology
FEMRSE (ENES)
Laboratory of Advanced Research
RAMRST GEAER)
Laboratory of Interdisciplinary Research
ERMRSEH GEAES)
Laboratory of Integrated Research
— EFERRAIRTRR
Division of Creative Research and Development of the Humanosphere
— SRR A B
Laboratory of Active Bio-based Materials
— BIRMHIBIESE
Laboratory of Sustainable Materials
— EEEEEHEES T
Laboratory of Structural Function
— BEERSHESS
Laboratory of Innovative Humano-habitability
— EFRIFAENRBRS T
Laboratory of Computer Simulation for Humanosphere Sciences
— SFEERCASE
Laboratory of Applied Radio Engineering for Humanosphere
— FHEMIT AT LIFESEF
Laboratory of Space Systems and Astronautics
® EEFHEHE
— BAMEIHIZEHE R v
Department of Collaborative Research Programs 'j_cg'—ﬁi A HERk
. : 0 F—AN—R
HEHAIBE
Department Head © BHRHLEE S
S FELEXFEFAMESEF ' (HFTZ40 bAT 1 A BEAIFR)
Section for Inter-university Collaborative Programs o ERREFEIRAZE
SFEERHEFIRME S o S RE LETOHE - BR
Section for International Collaborative Programs e 7T )Y —F ) — REFSK
— EERER — FNEHAHREREERSE — 2EERENAEMESS
Advisory Board Board Meeting Working Committees of Inter-university
/ International Collaborative Programs
- -~ = E= o =ar
| EeEEEEEER e 5 — R ol
Center for Exploratory Research on the Humanosphere e 7nY 1y MUNEMADHEE
ét‘{aH—dE o /0 1y MNIHEIRFTDHEHE
enter Hea e
© LFERIFAZFIZ.
EFEFRRFHRS T BT v g VR,
Laboratory of Exploratory Research BTy ISy THEMRR
S HEERSRREA S
Laborory of International Collaborative Research ] o EELFMEOHE
£ FELERERRSE
Laboratory of Inter-university Collaborative Research ......... o HERFTELDER
OB URITIL, A—T IS~

S FEFERTEMR 2 —EERR
Board Meeting

RISH, Kyoto University 9
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New Missions for a Sustainable Humanosphere
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RISH expands its Joint Usage/Research Center activities
in line with its four missions: “Mission 1: Environmental
Diagnosis and Regulation of Circulatory Function”, “Mis-
sion 2: Advanced Development of Science and Technology
towards a Solar Energy Society”, “Mission 3: Sustainable
Space Environments for Humankind”, and “Mission 4:
Development and Ultilization of Wood-based Sustainable
Materials in Harmony with the Human Living Environ-
ment”. In 2011 RISH founded “New Frontier Research”,
which understands the environmental changes that affect
human health and finds the measures that lead to healthy,
safe and secure living.

In 2016 RISH revised and expanded its missions and de-
fined a new mission, the “Quality of the Future Humano-
sphere”, which pursues practical applications of research
to create healthy and sustainable living environments. This
new mission emphasizes social connections, international-

ization, and energy and materials recycling.

fvar5 EaliiEFE
Mission 5 : Quality of the Future Humanosphere

Sv2ar5-1 AR - IREREM(EREEYME. BRIE. AKH)

Mission 5-1: Harmonization of Human Health and the Environment: Bioactive Compounds, Electromagnetic Waves, Air Quality

Tv>ar5-2 BAERHSOBEGEN. NMATR. IRIF— 1)

Mission 5-2: Establishing a Society with Reduced Dependence on Fossil Resources: Plants, Biomass, Energy, and Materials

v >ar5-3 EEFRROT=OHOFEL 277 (AL - B - BEHEEOHFFEFIR)

Mission 5-3: Space Infrastructure for Daily Life: Maintenance and Utilization of Positioning, Observation, and Communication Functions

v ar5-4 AOHPVOHRIZEBUSEMR(AERE. AEFRR. AHER - T—4~N—. KODPLOEE)

Mission 5-4: Scientific Research on Wood Selection and its Contribution to Society: Wooden Architecture, Living Environments,

Wood Resources/Databases, and Transition of Usage

Syva fyvar2
IRIREOMR - TRIRIRAERIE
Mission 1: Environmental
Diagnosis and Regulation
of Circulatory Function

10 RISH, Kyoto University

ABIRNF—%i - BEFA
Mission 2: Advanced De-
velopment of Science and
Technology towards a Solar
Energy Society

SR P
FHEFRE
Mission 3: Sustainable

Space Environments for
Humankind

Iyvala
EIRM - IRIRRAE D AT L
Mission 4: Development and Utili-
zation of Wood-based Sustain-

able Materials in Harmony with
the Human Living Environment
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Establishment of Safe =
and Secure Humanosphere -

~

L o

Iyvav2

Mission 2
¥

for Human Life \'1\_1( L FEAVTT
*?\E Space infrastructure
/\ Air Quality for d: fe.
Iyari 3y»ar3
Mission 1 Ivy>avs Mission 3
Mission 5
i

Bioactive
Compounds

RODPVORE
Sience on Wood Selection

Ivrava
Mission 4

EEEPSTVY—F ) — K

Humanosphere Asia Research Node

SER28AEEN HIE, A ¥ F A Y TS [AEGET
DTN —F 7 — F & - 8 L, EERRE
Wseo N THREE L L 3. AFBRYEE L
Ay S DITHEERE S5 EBREN R A B Z D,
HERBUE TR = 2 SO M F 5

£HFE7OTIY—F/—F

Humanosphere Asia Research Node

FEITFIVTV BEIN AT ADE EFET—aN—2
HEIRFR E - BRI - R I & B ERRHRIRR
Cooperative Study of the BREHFEME International

“Equator Fountain” Cooperative Studies
Using the Database for

Humanosphere Science

Cooperative Research on the
Sustainable Production and Utilization
of Tropical Biomass in Relation to
Environmental Conservation.

Sv¥ar5s EmiiEFE
Mission 5 : Quality of the Future Humanosphere

Mission 1 Mission 2 Mission 3 Mission 4

In connection to the new mission, we set up a “Hu-
manosphere Asia Research Node” in Indonesia, there-
by strengthening the hub functions of international
collaborative research and fostering humanosphere

science researchers to find global-scale solutions.

¥FE7OTIY—F/—F

Humanosphere Asia Research Node

FERTL—5—
Equatorial
Atmosphere
Radar (EAR)

FHITEEN
Acasia plantation

#[E5K Joint laboratory
Y71 bFT71 R

Satellite office .

.. :':...: . "..
EFRAED e
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.

RISH, Kyoto University 11
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Environmental Diagnosis and Regulation of Circulatory Function

HhERIRIA bR 1 72 SRR BLR OB 75 &£ O BRI B D
FRE TR 5121E, KEOKKABR L — 57—
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WA RER N A o~ G - A HWE O FRE
GHEEAH Y AT LAOMEZDOS LET, Ivya
V1T, WEMBEROBLN D S EFE AR EFRT 5
9. Hoh ) HEE LEEICE T T E T,
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To develop predictions of environmental change, such as global
warning and extreme weather events, Mission 1 diagnoses at-
mospheric conditions by highly sensitive radar and satellite
measurements. This work elucidates material transport and ex-
change mechanisms between the atmosphere and the biosphere,
including the pedosphere. To establish a fossil fuel-independent,
biomass-based sustainable energy production and utilization
system, this mission views the humanosphere from a material
cycling perspective. Research projects include investigating the
biological functions of plants and microbes in biomass produc-

tion and cycling using techniques such as metabolic engineering.

g O—/NJVES
Global observations

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

Carbon emissions

= mEER

BADFERE
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Biogeochemical cycles

HFME

Forest-sphere

Plant molecular breeding

Carbon fixation
/biomass production

A5E-HEEYERE
Material exchange f
between the atmosphere
and the rhizosphere N f "4
JE—FhH
TiEE IV TEMRARE
Rhizosphere Development of

remote sensing technique



AaWEMEZNLE
EYE-XREHEER

Biosphere-Atmosphere Exchange of Trace Molecules

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

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

EH AR HEOBEERIC
B9 5EMFHIRAR

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

L Y oo p~
BVOC isoprene QL
(4 ? T

piic)

vacuole

* e
transporter

ADP

e IE KRR ICERMEERLEY BVOC) £ LE T,
ZOEBZNLEEE R, ARARIBEMENICHESLICL
¥, 512, WM LEELSERRELEDICELES
EERINT 2RHEEMAAT S L & HIC, BETFOMED
TrE-oTVWETY,

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

KBEXRL—F—ICKBHREERHA

Environmental Observations Using Large Atmospheric Radars

HRRFHE
Fix
micrometeorological
methods

WERERICEDS TIEED
MR E(ER

Rhizosphere Plant-Microbe Interactions Involved
in the Material Cycle

K- LEBER

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

Atmosphere

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

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

MU L —4—®fRERTL -4 -6 E%EH
BEVWC, L= —AA=22TRTFy
2 =L % £ DKR[DIEEERRIFAT % B
L., ARREBEERZEICAELE T,
EEadfizn EOMATEH LT, RIE
EEORRFACERMLE T,

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

KT AN F—2ZHm L CREMNHT L7202, <1
AP TR F 727 Jay—, ALk E
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WYMAT T, HIvyar2Tid SHREDE~D
ez B pfb L. INEEREAMN 2T Th kT A

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

TACHREHALET,
of how total systems are implemented in the humanosphere.
KBTI RILF— FEHARRE
Solar energy Solar-Powered Satellites
HeBEhE Bk i35 afls
White rot fungi ~ Enzymes  Yeast YA U OFIRE
Y - - Microwave power
>ar -
q Termites Catalyst Bacteria transmission
N ‘
KENNAF 22 Y 00 EE 00, Hki %A & OiRS
4 Wood biomass GO, fixation >4 Microwave
Ix/— . - ' ‘ applications
Biogthanol AL RIS co,
Thermochemical Wood
KE - X &Y reactions biomass ‘
Hydrogen / Methane T
‘ Recycling - Conversion
L5 L2777  Energy, C
Chemicals < Rectenna Materi
. Residue
HEEE M R 5 |
Functional carbon :
materials

(\

‘2%
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N AT AEEFIRD/=HD
S5 - LEZIRMAR

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

N F7 2%, EReEEfFtEm N TR ENEFH
MEICEBRTZEEHE L. N FYXDIBEBIEBERN. )
T Z AR ORBERRT CICH. < 7 ORICE BT
FYIEHD X T LORFE, N F v AEHER A TRED
FREMELTVET,

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

N A2 AEERD
EefR L R

Elucidation of Biomass Formation/Conversion
for Break-through Technologies

EMFEMOERESFAIC

Inspired from biological materials in a cycle

£/ LR

biosynthesis biodegradation

W E TR ELBRT NI AT IDEER EENEE
EEREICEBBRLEOELTVWET, ZDHAT. N1F~
ZEROHFMFE LN F ¥ XER 2B ERES
iRt H STHREED TVET,

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

FHABHEERO/=HD

71 YL AGEBRITHAR

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

KEIXNVX—%2LVERELTHRATS DI, FHEMHE
TABARELTE OFHABREMOEREHE L,
1 I7ORERVWEZTAV L GERMEMREL TWET,
CDEAIE, HEBEFEOEERECEML XY —EFE
HBEICHFAETEET, 71V L XA[BRMNE. FEELE
ABEEE & & D4 CHiffTE UL TR EEDH TWET,
Our research is wireless power transfer (WPT) technologies
both for Solar Power Satellites/Stations and for wireless char-
gers of mobile phones and battery-less sensors, etc. The WPT
is a bridge technology between human habitats in outer space
and on human living environment

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

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

RISH, Kyoto University
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TEETFRA

Sustainable Space Environments for Humankind

ANL#ERE, FHAT—Yav,ary b ikl —%—,
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WD ERLLE T,

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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HWHERBEEROMR

Study of Geomagnetically-Induced Currents

FEEFEZRNIERIT. HEDFRERL & ICHEBSFE
BRERLEELSZRITIEN BN ET, FHEH
M EEDEEEMIENICIEL KN, ENHEOERELE
RICEBML 7,

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

FHEBREOHA
Exploration of Space Electromagnetic Environments

FEIVVIVANLRARORRE
Development of tiny instruments
dedicated to space missions

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

FHAHMH O

Development of New Materials for Space Humanosphere

AR SUIDOF A (EELE) —BRCEIROSEME
Fine bubble applications (Chemistry) SEM images of Zn0

o el RENCE
DIStI||e@ ]

ABEEIDEENC & 4 - T, HWHE &
NECFHRERBRECEELET,
F—OZ%&K5EIER - WIBBEPE
BORENDFEIC & B % D IEHRERLF D
BEEEERS I 2L -2 3> THERY
32 ET. FHTIAVERREETEHD
BRICFSELET,

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

,////”/Eﬁ;/;%ﬁ

Geomagnetically induced current

H_E X T O AEOEFEICE
Br57 3FHERRENTLE, fiE
BEXOT y MIEH L -REHOEE
FCEWIFEEL, EHEIT—2IZHEDV
T. ZTOEEEHELPICLET,

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

FHE COEFRBREOMLICE T, #
LVRL ERRZE L & ¢ BARIC I, (6
SUaRAf. S/ ERIEEMEEEERT
WET, FMHROMRSIaEFIAL &
FISHMRICHBEF L TVET,

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

RISH, Kyoto University
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Mission 4

Mission
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TEIRMF - RIS

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

a safe and pleasant environment on earth.
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Learning a lesson
from the past wood cultures
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BRI/ AERRMORIK
LUBE

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

KARBEH

Bio-basedwoodadhesives

ZWIT  Deformation
Processing

REHBEMOLE, NI, FIA EE BEAAICW3
—EOERY AT LEBELET,

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

EYHKRT ) HE O8I

Bio-Nanostructures & Nanomaterials
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S HOEMECEEEEL CEREL. HEKICEYARSH
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.

AEHEMDTEWEZHMA
Quantitative Morphology of
Woody Plants

AMICZIAAF h-ERE S T ELRENF
BCE-TUOD EE, BREARICHS T BKM
FEO® ) D1 EERLET,

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

AE#HE - KEBEOF - AR

Development and Evaluation of Timber Materi-
als and Structures

RERBEMHOBEMROFEPESHEDFRE. KE
BEMDOMEMREDFHEE 7 DIEEMREEEM L7,

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

ARBERIEIRS AT LOEE

Eco-Friendly Life Systems for a Sustainable

Future
BE o Wood-deteriorating fungi
IV A BEINFUC KD 2
PRoGa AMLILERDIZ
Fa.lst pyrolysis / SiC &
with pulse current heating SiC composites
T/ A VEY NiE

P Nanodiamond structure
EMHIBHERDI=DHD.
BRROWEMMEOME,

Study of insect percepli%‘#:
for microbiological control'

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

2O7IRE

AMERICET DR

Wood-attacking insects

BREER HMH2VBEEBICSIIAEREREET
WS, RERBOEGFRBIRY AT LERKLET,

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

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

themes for human life by means of humanosphere sciences.

K. KRH)

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

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

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

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

In this mission we study microwave energy transfer, plant
breeding and the conversion of plants to energy, chemicals,
and materials to contribute to a society with reduced depen-
dence on fossil resources.
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Towards Sustainable Carbon Flow
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Mission 5 : Quality of the Future Humanosphere

Tyarbs-1
ADRERR - IRIZFA
Mission 5-1:

Harmonization of Human
Health and the Environment

Tvrai
RIER2HT - TBIRVERERIM
Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

Iy3>5-3

E£RBHROIZHD
svvave FE{2T7
ABIRIF—%Hh - Mission 5-3:
EEFIRA Space Infrastructure
Mission 2: Advanced for Daily Life

Development of Science and
Technology towards a Solar
Energy Society

Tyarbh-2
BtRE RS DMEE
Mission 5-2:

Establishing a Society with

Reduced Dependence on
Fossil Resources

N

Xvy>arb4
ARODUVORIERICKD
=Tk
Mission 5-4:
Scientific-Research on Wood
Selection and its Contribution
to Saciety.

Iv3r3
FHEFTRE

Mission 3: Sustainable
Space Environments for
Humankind

Ivav4
TEERAMFL -
REH4 ST A

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

ERBIRDI=ODFES 77 (AL - 88 - BIEHEEOHIFEFIR)

Space Infrastructure for Daily Life: Preservation and Utilization of Positioning, Observation, and Communication Functions

BB EZZZ2EELHET L7 IHEETH DAL, U E—
P27 BELKEIFEIZATAICEKRLTVWET,
FEIZATLNDBR TH S AN—IFT T OERHMHD
RRE. ARt P TRMOREL E. FHA > 7 F#E
DI=ODMREHEL T,

Positioning, remote sensing, and communication functions
are important for social space infrastructure that sustains the
humanosphere. This mission advances research to preserve
space infrastructure, such as space debris removal technol-
ogy, space environment dynamics, and atmosphere sensing
technology.
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Space debris
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Environmental effects
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Scientific Research on Wood Selection and its Contribution to Society:
Wooden Architecture, Living Environments, Wood Resources/Databases, and Transition of Usage

BADKIZE DO B ERADIHRE G, BALEREHEE
DEARERHB I EIZDENPNET, KDHPVLDIELW
BERICH EDCRRBAEFIRE LRI U, FtrlRE LB
REHSHBEICFESLET,

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

RODPLVDOXALZEHD

Knowing “wood usage”

FESLDORFA
History for the future

SR> 75 Space infrastructure

AL VE— NIV TBE
Positioning, Remote sensing, Communication

$%4fiBA%  Technology and development

SR (KERE AEIRE AEER 7—3N—A K IHPVOEE)

RODPVWEENLEED

Evolving “wood usage”

RISH, Kyoto University 21



TEAARE BRI TE 2 v 2 —

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

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

events, such as symposiums and open seminars.

S EEFERRFMAE 2—

Center for Exploratory Research on the Humanosphere

SEHFEFRIRTREADRR

Expansion to new interdisciplinary fields of the Humanosphere

BRI (ABEEE © FHHE © ATE © FHE)HF2OHE

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

707 17 MRARRREOHEE

Promotion of cooperative research projects

SEEFIRRFMAD

Laboratory of Exploratory Research

70914 MERRORE - EE

Planning and management of Cooperative
research project

S FEERERMFE S
Laboratory of International
Collaborative Research

ERHEIREDHE
Promotion of international
cooperative research

S FELERRMFE S
Laboratory of Inter-university
Collaborative Research

HEMREEDEE

Steering of meetings

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

“Research for Sustainable Humanosphere Science” program

MNEDHHEHNEFOESE & L 3 EEBRZICE D 28HFEN The sustainable survival of human beings depends on explo-
R ERYE - HET D012, FHR21FEE D 5FAHD ration of research topics related to Humanosphere Science. In
40U T DEFHRE e MRICERMTEZAT - EHEL T 2009, we started the “Research for Sustainable Humanosphere
WET, FHR28FEICIEIEN P SDISEEREE LT, £ Science” program to find and promote these studies by young
B C15DMERBEEFIRL £ L7 researchers under 40 years old. In 2016, we started receiving

applications not only from Japan but also from overseas re-

searchers, adopting 15 projects in total.

® TR 28 FENDMAFE (k. £1558E Examples of Research Projects in FY 2016 (Total 15 titles)

Chin-Cheng Yang : REHINFEOHRBEFT—IN—ADBE—HEXFVZHlE LT

Chin-Cheng Yang : Global genetic database for the widespread invasive alien species: invasive ants as example

Rk H2 : BFREEEHMOBEER T —I X 82275y J ADBRRIE I =L—Y—X 2 51 0ER

Masayuki Itoh : Application of laser-based CH4 analyzer on canopy scale CH. flux in tropical peat swamp forest

B4R FREA : SEFEHED ) J = SRR S BAKRE/NT T AR S TIEEE DI

Yasuhiro Shimane : Understanding of wood-component conversion by a marine-bacterial lignin-degrading enzyme

BE RSB T/ VI /) —NTFEFIUEREFHRALEY I AHBENHE

Takao Koeduka : Structural modification of lignin by genetic engineering using monolignol acethyltransferase

=3 ThRER : i RCHEYOEEICRES T DIRICEER OMRERHR

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

EFEI VIR

“Mission Research for the Sustainable Humanosphere” program

MR ClE. AEOEFICEADLZEREDRBICEYHED RISH has adopted five scientific missions to tackle the immediate
7=HIC, 5OOFFEI Yy I3 ERELTVWET, 2hodD research needs related to the survival of mankind. Since 2009,
SEFEBEI VvV EEREIEDZEHIC. ZFRNOMEE % we have supported applications that address these missions
WRICTER21 FEL SHERMERELAE - EEL TWET, from researchers from within and outside the University through
TR28FEICIEIEND SDICEERREE L T 275 DR the “Mission Research for the Sustainable Humanosphere” pro-
BEFIRLE L/ gram. In 2016, we started receiving applications from overseas

researchers, adopting 27 projects in total.

o Fr 28 FENDMAEE (k. £275E) Examples of Research Projects in FY 2016 (Total 27 titles)

/MIE &R - IR ERE AT HLRTZ (TR T BRI T A (ER O ERA

Hirotsugu Kojima : Observation of wave-particle interactions in the relation to the ion outflow in the polar region

Halimurrahman : EAR-RASS#IIC KA AREZEENEHIRIT 2K

Halimurrahman : Study of atmospheric stability variations with EAR-RASS observations

iR EE  BEHEE I L(137Cs) REE DI L (133Cs) LbE AV =R EM O IR

Naoto Nihei : Characteristics of soils and crops based on the ratio of radiocesium (**’Cs) to stablecesium ('**Cs)

HubertLuce : MU L—4— - NMEARZHE(UAV) - 5 OF VO TFTERERAIC K D ATELRIFEOEIREEME
Hubert Luce : International collaborative study on atmospheric turbulence based on simultaneous observations with the MU radar,

small unmanned aerial vehicles (UAV), and radiosonde balloons

TRER %8R : EEXEPOF —0OF RURRECHRZ ALV B EO XS EEN O

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

RISH, Kyoto University
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SHFEET YTy THEAMRK
Flagship Collaborative Research on the Humanosphere

[(EEFB 77y 72y THERMZE] 4.
hiZAZEER A & TEBIICER L Tu /-
70V MNIHERREZEL. Z
hoDr[E{LEEDEZ EE#BREL
TWET, FR28EEICIIARTDEE
Lzfth o & &b, REHELOE
THRLUE LA

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

o N FF /2T )T IVHERE

. . FHEEHT
Bio-nanomaterial research . o Space Technology
MEREKE : £Fi&2 Leader : Hiroyuki Yano ree Fo/09— B8 p—
Biotechnology x;gw“r‘wce Automotive Parts
BB OEWE R, 5>, IVA—XF/ T 71— i RIS .
g o e _ N . . Plant Cell BHTFRe  Polymer Processing o /L
0)§€E . *&ﬁb'ﬂ: . *%E{t‘urﬁ—a_élkﬁ{tgﬁgﬁﬁh e Polymer Science o ;3‘/‘}‘ = 2 [
S S >—10nm R v = exible Computer
DR L ZDERLE. BNEEH. EEEHED Fiber Scienq;e e Materal ReCYCling BRI
15 wIO—RF ) 774/~ (CNF) NAYLIVA C;f %x:?;czme s Electronic
1$%J—(£&) W S TO Cellulose Nanofibers Bio-Science T s Na’n‘ot/egt;;\ogy Engineering
In this flagship research, we perform collaborative fu- AR Energy Science ﬁﬁifa‘ ERTS T IWATV
sion research for the production and reconstitution of Wood SCIENCe e 1 s Engincering  Medical fle
cellulose nanofibers to contribute to the establishment wE Chemical & F RT3 Engineering. =~ ¢ 2 1L 1 4kt
3 X Forestry Science Engineering Food Science Display Materials
of a sustainable humanosphere through the creation X - BHFRP )
. H : P LO—ARE Transparent FRP TR ERAEAT
of advanced bio-based nanomaterials for use in auto- Industrial Cellulose Science :
. o Information
mobiles, buildings and many other products. FJ54 m—  Tecnogy
Nano technology
h-- "
o HEHEM/ A FTAD —_— -
- = = L7
ﬁﬁa’giﬁ*“m “-ﬁ?éﬁﬁa’g%ﬂm% ;)_E;;E;%;)j Environmental impacts assessment S ..:
= =1 S
. - o J
Integrated studies of the sustainable produc- DRI L g Gt
tion and utilization of tropical biomass plants g breedng e
. 5 i Growth AHHERICE SR SCORE
m%fei% - ﬁlgfgﬂﬂ :"I_aﬁaﬁon CO: Emissions by disposal,
. . . deterioration or burning of wood
Leader : Toshiaki Umezawa N AT AED -
SRR

EFRNERL CELRGET 27 AIHICET

Biomass crop

Global warming
countermeasure

SV

BRRICEDNT, BmiARS LUOEERR/NA £ : i AE/AFTR
— - o YVYVYYV VY Bl HROFIA
Y XEROBEGNAEECFHOEREHEILT S =XEE Utiization of
- N-fixation HITFK F|HTUR lignocellulose biomass
CEEEMELTVWETD, ‘L’Jvu;?;rgmunu :\:‘s:x::" of BEE RO
The aim of this flagship project is to conduct inter- Fixed carbon
national collaborative research towards the establish- YAZDRET s Tl anelsis
ment of systems for the sustainable management and
utilization of tropical plantations of trees and grass -
biomass plants. ER ), B THES
o FHAEFEICHITHIRIF—Ei%
- = — F—OZ&%
Jﬁfi‘ufﬁ?é#ﬂm% Aurora breakup
Collaborative study on energy transfer
processes in space humanosphere
N KR BB BREE Hh E Hh X
MERERE : XFH=SL Sun Solar wind Magnetosphere lonosphere Ground Power grid
Leader : Yoshiharu Omura IxLE—DFhI
Energy flow
ST AIHE
Radiation belt Satellite

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

KRN S 4 —OF RUOBEHEHICES T
VX —EERBIEERAS 2 L. =B
T« REDBRICEBM L E T,

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

Collaborative Research of Energy Transfer
andMaterial Conversion by Microwaves

MEARRE : HEER Leader : Naoki Shinohara

AEBMEDOBH L. BEIEEPL -4 —-CHWShZ Y1 70K
., IXNFX—ELTHAL, 71V LAOIRIVE—EER (Y17
EEE - 74 YL XRE) . v 7 EINEIC & 3BT (KE
INMARZIDPSDINA AT R —Ib, IN A7 I HILZERDEINR
b, RUBEROMHEIE) T, AERHARIE. EEFBEMEFROLF
BELEN L. Y1 IVOKEIZELERRE. RUOMEESHERTOMR
EFBIMT B EICEY, Y1 7OKIRILE—CARFEORE LS
ARz BEL £,

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

XA U ORI
IXLF—HE  IRLF—ThD MBI
Energy Transfer A microwave is energy Material Conversion

XA U OKAE Raa=r:yit
Microwave Power Transfer Microwave Heating
IoT. IEF 2 2ABRFICLD ERE. BTRILF—
SRR EOEIR High efficiency, energy conservation
Toward a next generation BB % © - 7R R

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

FHAGREBICLD
FHEHABREFEDORER

Toward a sustainable humanosphere
in space with Solar Powered Satellites

Y2 AVEBMARICKSEEFMA

o FEITF7IVTYV
Equatorial Fountain
MEARERE LA & Leader : Mamoru Yamamoto

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

Cumulonimbus convection is active in the equatorial atmosphere, which
generates atmospheric waves that propagate upward to transport en-
ergy and momentum in the upper atmosphere. Materials originating
from low-to-mid-latitude regions also converge in the equatorial region,
are blown upward, and spread across the globe. We call this process
the “Equatorial Fountain”, and studied through observations with the
Equatorial Atmosphere Radar in Indonesia and other instruments, and
by modeling and simulation. This project also promotes plans for the
Equatorial MU Radar.

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

At

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

Exploratory Research by Mission Research Fellows

=M. £EFEEREOXREFE - RS E LT A
MOEFICDHELEREEHE. ¥4 b":‘;AFaEJE‘/EI\ FRAAEL
ASE., BSLUFHEBZEEFERIELTIO-1IZES R,
% D [FIRIE2 0T & FAThYRE] (SR8 T 2 EHAFREEER D
BHREREZIEINPZZEEZDELTVET, S vaHE
W E X, MEFDFERFMEL 2 —ICFABL. &
FERZORKEDETEDONI v a L ICEb BEEE -
BANAEME IO 17 MIBRWHOEFMEE T, (GF
Mz HRAR—TA)

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

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

o HYEEH | BREHAT—EN—RAZRA
HIXRAXRIRIEORAKENICET SR
Atsuki Shinbori : Study on long-term variation of
the earth’s atmospheric environment
using a variety of observation databases

AR TIE, HEBBR Y hT—I 2518 5h/-S L REE
BlF—42 WS IUGONET 7 — 2 B#T X 7 L & AL THIERK
SIRBEORIAEENFEEREAL T3,

In this study, we investigate the characteristics of long-term variation of
the Earth’s atmospheric environment using the IUGONET data analysis

system, which deals with various kinds of long-term observation data
obtained from global observation networks.

SETELRABHIKRIET — &

Various kinds of solar-terrestrial environment data

DEFHERTE IUGONET 7 — R E#if > A7 L
IUGONET data analysis system to handle interdisciplinary data

T— XIS E R

Data acquisition and analysis

IUGONET >~ — & ﬁMﬁ

T 7Y—

IUGONET data ana\ysws web service:
IUGONET Type-A

WGONET — REBHTY 7 N jsamonio pcie 5

\/:JG(‘)NHSD?:‘: UDAS HWERATIRBERIIZE ) A H = X LDIZR
nalysis Software ) To understand the mechanism of long-term variation
of the earth’s atmospheric environment based
on interdisciplinary data analysis

® FiH 5 : #EW/ N F~ AHk
M1 NV AEEMEDRR

Ryo Narita : Antiviral compounds of plant biomass

ARETIE, SESELERESEFT /N1 4 X THBAMEE

B BLUREND_REAHEN TH B A= NN B ED
KRS T A IV X EEE BT B,

In this study, we aim to analyze the antiviral activity of plant biomass-

derived pyrolysis products, pyroligneous acid and natural bioactive com-
pounds, such as shikonin and berberine.

MEARIALE
o Akita Prefectural
Q Wood = Bamboo iﬁ?:f%ﬁﬁ University, etc

RTTEER

Wood and bamboo vinegar

YN F TR RATA VAT

Plant bi[’{’ss Institute for Virus Research
AT - MEERRART T AV AME TS
Componential and structural analysis Antiviral effect
SIRLIEEDRAY
Diverse structure of natural compounds
HIIRS - EIEEMELED A DREFRIZHER
St FE LTOFA REBEFENDER

Used for medicinal properties
and physiologically active substances

For better health and safe living

o Hrhi2— : KM DOFREEMIHTS
=EHHHEM LRI FEDRFE
Soichi Tanaka: Development of techniques for
highly controlled chemical treatment
in wood flow forming

AR T3, AR ORENBLTS & W D FR AT O RTLIE (CHE A,
1EFMEIC £ 2AMMRREE DI —FeIE & BARIC. AMhOMEEENME
WBEMAL, ZOHHIEZRET %,

Our study aims to homogenously fill all the cell walls of a wood block with
chemical substances as a pre-treatment for wood flow-forming tech-

niques. This study clarifies mechanism of substance-migration to control
substance-distribution.

i FREME
At o
Buk wood Cellular structure Unstable
= oH structure
Z CEEH on ™7 incell wall
= =7 alwul® on
R (MBS IR E
Introduction of chemical substances
B Molding ERRBICLSHHD
Substance s irregularly distributed. g»on o«—\ Unstahle
WITFE y
i et Treated
low-formed compact
§ - I WmE  REL
BE? Substance ~ Stabilize
Why? ERNAIELS HARMIANIE NS
i Y 3 [ i Y 3
F&IR& Problem
Z & Color change FT—< 1 Issuel F—< 2 Issue2

HETRRTE Unstable dimensions Hil—DVEDE TREELE
SREEAHG— Irregularity of strength MEARTHRIE METTEEA
Filling up every cells Filling up unstable regions

R Solution with substance with substance

AT S B AERHHOERILR 2B U Rk

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

o REPIEE : RNk EERA LR - BEF -
BEOHEMICBIRHERAT I XA
IRIRB DX ENEE DEZA

Sakabe Ayaka : A clarification of variable factors affect-
ing ecosystem-scale methane exchange in temperate,
boreal and tropical forests using isotope analysis

A BT BIERRICR RN LBEDRAIATH B, HFMICHTS
X5 UEREIIRRZ K PRICBENT VD, X 2 o TBAEDFEET
CEE O XDER%E BIEY,

CH, is the most powerful greenhouse gas next to CO,. The CH, dynamics
in forest ecosystems are still poorly understood. Sinks and sources of CH,
must be identified and accurately quantified, and we need a better under-
standing of the processes that control their dynamics.

FHRISIEEDRIAXZ>D
RHERDEIGTRD ?
Are forests CH sources or sinks?

XRBE - RE ERERAT —ILD

CH? RERGALLAE X ZNE DE LI
Measurement of CHe Evaluate CHs budget
concentration at ecosystem-scale

HERRAS—)L and carbon isotope ratio
Ecosystem-scale / \

e

RS ERMFRE
Various soil surfaces

FMDPEIRX & R
RICT1REIDFRRA
Reveal the roles forests play
in the global CH4 budget

£ >ary

foliage 2 Termite

7Ot RIEHE

FHRDEZTX AU
Understanding processes

TYLNTE - RIREHTOR0H ?
Chamber method Where in forests is
CHa emitted or absorbed?
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DURIT) LR
Organization of Symposium

SEEMRFROFILR. BEZBOERR Y VRO L AR - B
L. #EFIA - £EATHLEFEIDIRZREDAR. EFERZOBREE
BEII 1 =T DILKRICEHTEE L, ZhETORETE342EC
ELTWET, FR28FEICII 2 —Tld284#HKR— kL. BifE
WIZAARLEFTCHELA D RRIT -3 L—27 - RLZEOHEIZHED -
TWET, BEERICIE. MEAOEENEMRIET D £ EHIC, SHRDIEED
EHENBETB[ERFEBI v o a Vo RUY L E0E - EELTVWET,

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, 342 of these meetings, named
“RISH Symposium”, have been held to date. In 2016 the Center for Explor-
atory Research on the Humanosphere supported 28 RISH Symposia (see
list below) held not only in Japan, but also abroad in countries like Indonesia,
Malaysia, and Thailand. 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.

® I} 28 FENDMKRESRIME(Ih#:. £28E) Examples of RISH symposia in FY2016 (Total 28 meetings)

No.316 FE11EIbT 2V AKR—E—MES 11th Annual meeting of Japan Transporter Research Association
TR28FETH2-38 July 2-3, 2016/ REBAFFAF+>//S A Kyoto Univ. Uj Campus,/ BN #1 (Participants) 175

No.323 @ ARBIEES KR L  International Symposium on the Whole Atmosphere
Fr28FE9R14-16H September 14-16, 2016,/ 55A%:  University of Tokyo,/2/N&#4 (Participants) 118 /ERES > ARI™I A
No.324 EAR 15FESESERE AR  International Symposium on 15th Anniversary of Equatorial Atmosphere Radar
TR28FE8H4R August 4, 2016,/ 1 > RS 7 - v HJLA Indonesia Jakarta,/ EINEE (Participants) 221,/ ERRS >R I
No.329 £ FERIEFEAI—IV2016 Humanosphere Science School 2016 (HSS2016)
Frk28411815-168 November 15-16, 2016,/-1 > R 7 - /Rd—JL Indonesia Bogor,/£NE#4 (Participants) 260,/ EfE > 7RI
No.334 ARDXLERIFE XVI Wood Culture and Science XVI
FERE29E2B218 February 21, 2017,/ REBAZETFAF v >/ VA Kyoto Univ. Uj Campus,/£/1& % (Participants) 45
No.337 F/t)O—RAKRI™L2017 Nanocellulose Symposium 2017
T29%E3H 138 March 13, 2017 /REBT LY Kyoto TERRSA /EiNE# (Participants) 650*
No.338 4TFERIZICETR 7O FIY—F /=R 2RI )L Asia Research Node Symposium on Humanosphere Science
TR29E2R20-21H February 20-21, 2017 /< L—3/7 - XF> Malaysia Penang,/ £i1&# (Participants) 128/ EES >R L
* HEREESICH T B FESINE  Expected participants at the time of printing

j—_7°‘/t = j-_a)r;'ﬁﬁ [F—T>t3I+—] dKEEBDODBREEICHE < SELRISHADHESTT,
T . RISH P51 & SET %485 FIZERRINIC & U B B3, 3 L LAY —
Organization of Open-seminar ZOEE. PRGBHOBLIED TN ET, PR2SFEEF —T 43

F—%12EFMEL BETIH217TEICEL TVWE T, £FET7 ST U —
FI—REFBIL T 1>4—%y be@BUBEDBNREERBLE
Uleo SEEF4BEA 2 RO THIZRR LIP) (CRMEL. S14E 51K
KLET,
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 collaborations. We held 12 open seminars in 2016, bringing the total
number to 217. 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 2016, we transmitted 4 seminars to the Indone-
sian Institute of Sciences (LIPI) and will further enhance this effort in the future.

RISH, Kyoto University
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Department of Collaborative Research Programs

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

HEa%F FHE S EFI A

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

on the humanosphere.

Cooperative Studies Using Collaborative Research Facilities

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

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

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

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

MERESTAE YAT A _(PEMSEE) J@;‘j:—ﬁﬂﬁﬁ ERMBL. G513 Materials (ADAM), the Advanced Microwave Energy Transmis-
HOREE R - BEXOERFIBETE > TVWET, sion Laboratory (A-METLAB), and the Performance Evaluation
System of Space Electromagnetic Environments (PEMSEE) In-
struments were put in service.
RWMBKE Fa¥v /A REBAE
Kyoto Univ. Uji Campus HFHE /XA
Kyoto Univ. Yoshida Campus
® A-KDK
EREE ® METLAB DASH ry
HE&EMWRER <---c---- > R .
Fukiage, Hiok, A-METLAB ADAM Pt
Kagoshima &°°
FBAS
LSF
DOL 0
S s R Wood Composite Hall
£ KRS PHAE . P I
= . HERPET
AT b Lo’ (=38 "
eSS, Lo sEmmE Shigaraki, Koka, Shiga

Indonesia A’

’ EAR

Year committed to collaborative research

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

Frk 18 EE  started in 2006

TR 20 started in 2008

TR 23 EFE  started in 2011

»
@ MU Radar
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F— 8 ~—ZSFEFIF

Collaborative Research Using Databases

AFI1OFLER, 70FLIEICH > TIRES N TEAFZART
HEMET—F2. MUL—F -G ERTEBRIDL —4—F -4,
GEOTAILBERICLZFETIXAVICEHTIEET — 246 ¢
DEFECHh D H B SIESARLIERERIE L C[EFBT — %
N=—Z|ELTEHE - EE L CWET, BEHRAFIRBENDS
&l EICHRRZRE G TICT—2 2 ARL TVET,

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

EEHEFADS£E - EREBEFAAN

Expansion of Domestic and International Collaborative Research

ERATEEHLSIEMUL — 4 — EFREATRL — 4 — (EAR) T.
F =R 20FEE D 5 1 DOL / LSF CEEHREFIA I FHR &
hE Ul OEBHLERERFIAICT T TETFHT. §7T
L6 DNERFIAEMZES TENDEMAREREICMA T
FRETE > TVET,

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

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.

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

HEF B4 HEFA - HEAZZER

Joint Usage Joint Usage and Collaborative Research

390 335 335 337 347
262 263 276
216 227 247
183
89 99
HEFIRIHS BH6R - B 1

Number of Collaborative Research Facilities

9
7 8

ERLEREFA Lz

WEE% - BRI 2 3
International Joint Usage m

and Research Facilities N

HEFIRILTED /8D
SURITL 23 F—

Symposiums and Seminars
for Collaborative Research

2004 F FERA
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MUL—& —EEEMUERAIFT

MU Radar and Shigaraki MU Observatory

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

MUL—¥—d[WMHDOT7 7747 - 7=z—AF - TLA
FHROKRL—%— 1L LT, IEEE~A VA b—VICHE
S, 201545 HICBEX2YT b Lz 2ORI
BR - BT - B AESTOMTRRKOESE LTHS
NAHIEEEAD, BX - BT-HM° €O SFFIC BT 58
PREFEICH L CRRET A 5OT, HATIE, /UK - 321

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

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

Shinkansen. The dedication commemorative ceremony was held

7 YT F WHRERER G EAIE SN TV,

MU L—4—
MU Radar

in May, 2015.

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

8% MU ERAIFr E B4 DXTEAIZRIE

Various Instruments at the Shigaraki MU Observatory

MUL —4 —TiEbh =53ifi & IoH L (g4
DNEIRRL— 4 — DB Sh, B - X
ERVWEEEBRADTEDATVET,
8halc b & MEEMUERIFRICEXE S h 7=
Zh5DEEDIE D, HRFIAMED =0
DN BAZHD SHFEBATh, KRE
BlD—AKHL=m EB > TVET,

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

o

BEHICBIBZTUTHB
Antenna position of each group

The EAR is a large Doppler radar facility located in West
Sumatra, Indonesia. It consists of 560 Yagi antennas in a 110
m diameter circular field. The EAR has similar functionality as
the MU radar except that its output power is 100 kW. It can
observe winds and turbulence in the altitude range of 1.5 to 20
km (troposphere and lower-stratosphere), as well as ionospheric
irregularities at an altitude above 90 km.

In close collaboration with the National Institute for Aeronautics
and Space (LAPAN) of Indonesia, EAR has carried out long-
term observations since June 2001. Collaborative studies with
Nagoya University, Tokyo Metropolitan University, and Shimane
University, among others, were initiated by the Grant-in-Aid
for Scientific Research for Priority Areas proposal, “Coupling
Processes in the Equatorial Atmosphere (CPEA)” (FY 2001-
2006). These collaborations have resulted in various technical

advances at the EAR site.

Cumulonimbus convection is active in the equatorial atmosphere.
It generates atmospheric waves that propagate to transport
energy and momentum into the upper atmosphere, including
ionosphere. Different atmospheric minor constituents originating
at low- and middle-latitude regions also converge at the equatorial
region, where they are blown upward through the tropopause
and reach the middle atmosphere to spread globally. Plasma
disturbances occur in the upper atmosphere, while the equatorial
ionization anomaly (EIA) is also generated around the equator.
Using radar systems and other instruments, we capture and study
the energy and material flows, known as the Equatorial Fountain, at
all heights of the equatorial atmosphere. Furthermore, we propose
to build the Equatorial MU (EMU) radar, a facility ten times more
sensitive than EAR. The study of the Equatorial Fountain and the
establishment of EMU radar are important parts of the research
project, “Study of coupling processes in the solar-terrestrial
system”, which is one of 27 high-priority projects in the Science
Council of Japan’s Master Plan 2014/2017 and was selected as
one of 11 projects in the Ministry of Education, Culture, Sports,
Science and Technology’s (MEXT) Roadmap 2014.

—FREMU L — 4 —FEARDIALAICEBFECTH 5. MUL —4— & IZIEREDEE
E¥5. TR HE BEERKDLENERITE 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. #MEIER. FHKEIEEISPS, &
WRHE—fe B X ORI 2R3 50t
[ F)H % T3 METLAB, SPSLAB. A-METLAB
L& T AR IS A, KBTI~ A 7 ailgsdk
HEEERL 72— A RT7 LA EBEDFHTE TS,

VA OEIRIF—(mXEREE

(METLAB) & FHARHE

RERZRE

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.

& P A5 48 (SPSLAB)

Microwave Energy Transmission Laboratory & Solar Power Station / Satellite Laboratory

METLAB (3. SHENEERIE (1 W/em2llE) 2L 7=
16m(L) X 7m(W) X 7m(H) DEREEZET, a—>7—TIL &
XY ROV aFeFHETEES, ZDIFH. ANRT NTLT
FIAFERR Y NT—TTF S, INT— X —2ZENDRIE
< A 7 OEAIESRP. 245GHz. 5kW O~ % kO iR
BEBER2AMDINSS RS TLTF. LITFT7 LA bFIHL]
BET 9,

SPSLAB (&3m X 3m D7 > 77 % AIErIRE 4 FEAENEER
BIEEBEZR A —ILRIL— L EREIR—R & THERK
Ihxd, 7o7FPREODEET - BE - 8E - FHEiz T2
—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 mg parabolic antenna.
SPSLAB is a research
laboratory with a plane-
type, near-field scanner
in a shielded room for
taking 3 m x 3 m anten-
na measurements. This
allows for the design,
development,
surement, and analysis
of antennas and micro-
wave circuits.

mea-

A-METLAB
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SEYA VOB IRINF—{mERERFRE (AMETLAB) &

SEXMIOEENMEER7 I —ART7LA - ZEBLITFIATL
Advanced Microwave Energy Transmission Laboratory
and Advanced Phased Array - Rectenna System for MPT

FHEE

A-METLAB %, 34m(L) X21m (W)
X 10m (H) DENICEHE S N 7/=18m
(L) X 17m (W) X 7.3m (H) DEEREE
&.10mo, 10t 10kWD T £ —X K-
7 L A % BIER]RE & plane-polarE D
IERATESE CHERINET, BE
(ZIE1W/cm? (Ciit A 3 ERRINE % %
%A, class 100,000 DT —> T —
ZELTHFHETZEZDT, ERER10m
DODANIHEEICEHT 32EERDEEETT,

SEYA VOEENEEAT7 I —X R
TLA - ZELITFIRT LG, #HR
BReRED Y 1 7 DEI R IL¥ —{m%
BI71—XR7LAELITFTLAT
¥, L AT« L YT« 7. REVA

PAC#. UFlbiEL &EDSL BiEH
FEFEEE—LTIA—3ILTFEEZ
A SFLFEEE—LTF—32F
EE BEBRE7IIIY XLER
WMREFBELET T FREMR. 7
> EFAL ZRERARME. LY
7 KB EIRENEEERNTEET T,

RIeHAEEE MRETf > A7 L (PEMSEE)

A-METLAB is an anechoic chamber
18 m(L) x 17 m(W) x 7.3 m(H) in size,
with a high power radio wave absorber
(> 1 W/cm?3) ina 34 mlL) x 21 m(W)
x 10 m(H) building. It contains a large
plane-polar type near-field scanner,
which can measure 10m¢, 10t, 10kW
phased array. A-METLAB is also a
class 100,000 clean booth and can
carry out experiments with 10m¢ sat-
ellites. The Advanced Phased Array
- Rectenna System for MPT has the
best characteristics for microwave
power transmission. Beam forming
and direction of arrival methods, ret-
rodirective technology, REV methods,
PAC methods, and parallel methods,
among others, allow for the execu-
tion of various beam forming, antenna,
circuit, rectenna, and wireless power
transmission experiments.

Performance Evaluation System for Measurement Instruments of
Space Electromagnetic Environments

BIERESR G LVAEETTE S €
Y — EETEIKERS & TR & T BPE-
MSEE Id. FHEBMIRERICKETS
WEELERRREIR A SETRIZED
BEFHliZ BRVE LTVWE T, K/ 1 X
DEEBERETDIER S —IVFIL— L4
(ZEY—ILRIL—L) I =REKED
MEEFHMEICHIC T & £ ¢, BEEHAE
BRORBD TER LB —IL KIL—
LRIIC71)—>F—Z (Class 10,000
LITF) #5%8 L TW3 (3 h, BERED
ZICRETAHBRDTE ZEREED
ZHEATVWET, FTHHICES>T. E
BEIICHRIBRICH I U — > BIREET
BITERERS DMERERKER P AIBET T, B
HEM (EMC) DFERICHIDTE 3>
H—. EHAIRRDZEATVET,

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

A-KDK ¥ X7 L TheA-KDK System
CRAY XE6 (4096 cores, 8.2 TBytes)

CRAY GreenBlade 8000 (128 cores, 0.5 TBytes)
CRAY XC6 (1736 cores, 4.0 TBytes)

CRAY 2548X (32 cores, 1.5 TBytes)

A-KDKE, FH7I A<, @BHEkE - PG ol
B IOTHEMREZ L& ARSI 5 KRHE
FHERE IR A X 2 A B EHER Y AT AT, Wi
Oty 274, EXAEYVED AT A, BT
AT W7 b UNICHARS36 TBytes D7 4 A 7 %8 THE
BEN, FHRFEMIERA T4 T 7 —ICRE SR
TWE T, THTIA TARIFZERNICIE, T — N —
72 5 ONICHAZEH 340 TBytes ®RAID RUhBhic ik 2
L, BELFEREREZREL T E T,

The A-KDK computing facility is capable of conducting large-
scale computer experiments for humanospheric science, focusing
on subjects such as space plasma, wave phenomena in the upper
atmosphere, and electromagnetic environments in space. The A-
KDK system is a high-performance machine, which consists of
4096 cores in CRAY XE6, 128 cores in GreenBlade 8000, 32
cores in 2548X, and 1736 cores in XC6. An additional RAID
disk system with a capacity of 340 TBytes is installed at RISH
and available for A-KDK users.

TERMAFERRIT AT L (ADAM)

Analysis and Development System for Advanced Materials

ADAMIZ, ¥4 Zaii7aty o v FREEOIE & Hitt
BIRAFICH T 20982 X383 5 2 L % HIIZ, “PHi214E
FEVE A S 7= AR T3

RAZQET TN =R KB A 7w R AR,
~A 7 aEilERE, HEoiras. AR - B o 25
HOBETHEMSE R & CHK S, SRR EERMO
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

AEMFFEBMUL, RITESERN 2 AR & 5% SREEC
DRIIREREW T REMEB L TZN L TR S
N B IATHR - L O 5 BV RE AT R 77 3844 Bl ZEmff 72 12 i
F B ILFEFHRIM T 3R, HSHPRHEE, &
IF-RELTHHAMTEHHHEDR WM Z Z % 2
TVEJ,

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

meetings and seminars.

RT3

Steel Reaction Frame

R=500kN. X hA—27500mm

DAAIND vy XEILEL1—2T

T3 &c&Y. WAREPARE

BEERDHFINESR) R LERD

FIRET Y,

We also provide a steel reaction frame

in which both static cyclic push-pull

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

I B/ NV ARENRRSE
Pulse Current Heating Apparatus

HHZATEDHAGRRE, MHRE, FEXAX TRIFENV TZHRETT, W)
K77 AYRKEMERBICHFICRES €5 2 E T MRORALEREL £ 7,

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

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

BV RER(CHHID U 7= 2 DFABRHE IS, Sm
EENRN =, KEMBDEIR, &
1EEENE. HITHERDRIRET§, EET
& EDEHEERPH /- ICHR L 518
DFHEHAERICHMIETEE T,

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

FE5-HZMEZ2L—a 71—V (LSF)

Deterioration Organisms Laboratory/Living-Sphere Simulation Field
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FB{EESEEMETER 0oL

Deterioration Organisms Laboratory

DOLIE. @ O7VEBE.
QEMERFAETE. OAKHMLH
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BRIhTWwWEd, BEEHE
£ DR - ERERIFH DR
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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 - HFmMBI2L—3>T714—IUR LsP)

Living-sphere Simulation Field

LSFiz. BEREBE DK EEEHH
ICERE L 7= $128,000m2 D = B&
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DLALRAIEICRE T 2 BF41 B8, K
BN AT IDOBRICEAT 3 &
Ial—YarT7q—JVR, M
ASIBERICEATZEERT + —IL K,
LU~ 7OKREICEHTE >
IaL—Ya3>T74—=ILRBEIC
FAEhTWETS,

The LSF occupies approximately
28,000 m? within the national forest
in Fukiage, Hioki city, Kagoshima
Pref. (southern Japan). It serves as
a simulation field for collaborative
research endeavors regarding the
protection of woody materials, wood
biomass cycles, global atmospheric
phenomena and microwave trans-
mission.
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¥t nlse EFE R HEZHT (DASH)
FBMINA T A MRS AT L (FBAS)

Development and Assessment of Sustainable Humanosphere /

Forest Biomass Analytical System

AR TR 2 R (e T & 2 KA S & MR 2 04T
P22 R L72DASH Y A7 23, “ER 194Uk
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The DASH (Development and Assessment of Sustainable Hu-
manosphere) system was introduced by Kyoto University (RISH
and Center of Ecological Research) in 2007. The DASH system
consists of the “DASH plant growth subsystem” for the cultiva-
tion of transgenic plants, including tree species, and the “DASH
chemical analysis subsystem”, which includes LC-IT-TOF-MS
instrumentation for comprehensive metabolite analysis, a GC-
MS specialized for the analysis of lignin components and plant-
derived volatile organic compounds, and lysimeters to monitor

soil conditions.

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

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

At DASH/FBAS, the interactions between plants and environmen-
tal stresses, the atmosphere, soil, microorganisms, and insects
are characterized, and the ecological network is connecting these
is further studied. The development of novel materials from trans-
genic plants is another guiding purpose for DASH/FABS.
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EHFET—EN—2R
Database for the Humanosphere
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MR E=E

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

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

visualizing research results.

MHEREZDRET 3 [HD]| DT — 2 X— X TH BAMME
AEHERFIBICH L. AMEBRIZE. BERE. AEAKRED
bl ZHRENSEERMAENGRRE EDOMREHEL T
WET, ZO—RE LT, BRERTEDEZSL EbREL
TWET,
BRETET—EAN—Z20OEHTHELIZIZ— Y LFMD
[EMIER] TF . XALRFTEE PIEEREEBMDOB N 25T,
TBENA LBt DEEN DEE L & TELU 2B B A EMER
FROCIE L TV E T, EERERE L TARDXEEREFIC
F5953 xS EMRT—~VICHINATVET,

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

ongoing. We also provide a course in wood identification.

Aged wood samples from historical buildings make a major contribution

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

BFF—aN—2
On-line Database

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

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

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

FEARTEDAT—4& Equatorial Atmosphere Observation Data

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

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

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

AMEHMET—K2N—R Wood Diversity Database

AMBERET — 2 NX—XTld. AMBARKETLINZ — FOBREAR. BAEAMT —2XN—ZTld. BRELREROAMEBOER &
BEIFHEREARL TVETS,

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

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

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

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

HFEERGETFEIRT—4 Basidiomycetes Genetic Resource Data Base

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

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

FIRSOMRED SR hi=
EFEICEDET—EN—2A
MEREMA —OSEAT—4& FIEE
ERESETOI I N THITRBRE
EHHRRT —EN—R

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

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

RISH, Kyoto University
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RISH Member Profiles

élzﬁ @%lﬂf’fﬁmm %;‘F“ Division of Diagnostics and Control of the Humanosphere

I IN AT ATRETEEREF  Laboratory of Biomass Morphogenesis and Information
*

B DLRRRERECTERBEE 2 T LT, £ D)5 Bl 2 B

A LZdILTET AMITHINATHEETEE

BIERO IR AR D20 B 7R 2 HEE L £ 97

PUGET] s wxet

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

AR ORI & P

TREDE R & AT

AMBEARF 2 L — 3 3 ¥ & g

Structure and properties of biomaterials
Quantitative morphology and wood informatics
Xylarium curation and comparative wood anatomy

BIgr— i mAite

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

TR & AER LoD A B A

BIARDEIIIE EAEFEB

MR 3513 2 S RERESH DO BERE

Physiological mechanisms of wood formation and xylem differentiation
Gravitropism and expression of xylem properties in woody plants
Functions of polysaccharides in plant cell walls

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.

SHEH ms wAEs (83

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

INA A 2B D BIE S >3 7 B OAALE

AAber/ -SSR ORI TE

ABRE S - AR OB A 5

Biochemistry of membrane proteins for biomass formation/degradation
Inter-disciplinary research of biochemistry and electron microscopy
Wood anatomy in from a life sciences viewpoint

HEEHFFF o oatet (2%

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

rER MY 7 AN K DT
ARRPCAH ORIFLT — & N — A4

ARl - AR

Chemometric approaches for wood identification
Wood heritage database construction

Dendroclimatology and dendrochronology

I INF T AZEERSEF Laboratory of Biomass Conversion

7 — AN T ADLERZ B B IR K OIS A
FE. N A YRR OVEREMAT. TR

DI EIT, BT RME RO TEZ L B LT,
TR AAF P OREVACHIR L 57

JEDPRTE] Bus mAmiE

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

ARG 1 EUB A 2 IS B AR S0 RARHE O fFI

BEREVEWE - /A A BREANDIS A = 245

INA R RBERO T ORI 7

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

TEHBE 3 mAEL (B3

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

V77 RV T — ZNA F < A DORGEREERT
AMEAVEIE TR X 2 AM TS FIHSRE O

INA = 2RI O & AEYETE

High-resolution structural analysis of lignocellulosic biomass
Biodegradation mechanisms of wood-decaying basidiomycetes
Structure and bioactivity analyses of natural products

40 RISH, Kyoto University

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

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

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

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

Genomics of xenobiotic-degrading bacteria
Biotechnology for bioremediation



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

ERYIQURE v SE R S < | R NG Y | = NI A Y/ N AV £
R DT 5 2 & T BMEROFIK & REICE T

BHBENTE 24T o T E T

H5;E(8RR =iz mARER
Toshiaki Umezawa
Professor / Dr. Agric. Sci. (Kyoto Univ.)

) 7 DRSO R & T

) 7= VTR 53 TR AT

PR XIS A S 231 < 2R OB

Mechanisms for phenylpropanoid biosynthesis

Molecular mechanisms for lignin biosynthesis

Molecular breeding of biomass plants for a sustainable society

SAASEER i mAfEL: (B

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

RETIR D A5 T FH BRI
STEHIC X 2 RE ORI
W7 = =718 ) 4 NESROS T

Regulatory mechanisms of gene expression in wood formation

Control of wood formation by molecular breeding

Molecular mechanisms of plant phenylpropanoid biosynthesis

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

RIDIAE maus mAlEt (2

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

REPIHILRE DR & TR
V7= Db & AL

A F < A O 55T HH

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

I HMHEB{ETFEEEF Laboratory of Plant Gene Expression

K % i &5 2 AR AEY O HBIE T & Z OEW D5
FHFN - EACERIENT 2 S W ORETIFY & 2 Dk

MHZOIL VTS,

KIF—5P #us mA%kE

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

YD ARG D A5 1 & ACH T2#R 98

HEYIREREN AR ST 1L & DAt O 7

ABC&EHE % L&A L 7zhily A dif Rt

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

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

PIUBEsE sxus mAtEt (23
Akifumi Sugiyama

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

HhERBREE & ORI EAEC B D 2 R OBt

TR ARRIR - D FEBITED & FEREAT

TR B % F O 7oA o & A A R A

Metabolites involved in rhizosphere interactions

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

IRHT %g

Hajime Sorimachi Technical Staff

KL ARET — 7 OVERL - HirE

MBI OMERE - A5

A EHLFF AT FE SR & ARG Bl

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

RISH, Kyoto University
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%ﬁ@%wfﬁmm % ;FQ Division of Diagnostics and Control of the Humanosphere

I AABFERESE4EF Laboratory of Atmospheric Sensing and Diagnosis

B/ Ot - FREFH L CRRBEEZREE» DL AN - BN
WCEHINL, AfrBl ooz 5 T2l LT ET,
ZFDDD) T— vy FRERIZE LS LTV E T,

WHAEFE— ¥ mAlEL (B85

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

T R DIRFENZ 5 < PIEET 2 1l e KR 0B
WFEEHEL T b FHIFY T I9—94 5 —
DIERALIIZEZ HEDH TV S

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

WEe study and diagnose Earth’s atmosphere through accurate, long-term
and comprehensive sensing using radio, light, and sound waves. We also
develop various radio-optical atmospheric probing techniques, such as
radar, lidar, and GNSS meteorology.

KWRIER e TEASL (383)

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

70OV AR B 5 % BT ZE
KREBEOI=D DT 4 5 —BiifiOB5E

REE ORI 53A7 BEll

Observational study of aerosol optical properties

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

! ARBEIREBERSEF Laboratory of Atmospheric Environmental Information Analysis

70—\ 2 A R BN RO RS BB - NIRRT &5
5N REABIRIEMZ AT 5 2 & T JERRK
WEOBW 2T 2> TV ET,

IEAMA sz mAmEE

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

FERBRINC X % 70—V R RETEROMNT

i P — RS e PR A st R D SR

BT BT B RS Bl

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

Observations of minor atmospheric constituents in the tropics

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

EBEITAL s gxdt 085
Kenshi Takahashi

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

R 2 A L 7R — AL AR EE

L —H— % F 7o RGBSR R DA H

7 REBRZ & B REAL RIS OfFH

Atmosphere-biosphere interactions through trace gas exchange
Creation of laser-based methods for atmospheric observation
Laboratory study on chemical reactions of gases and aerosol

I L—4—XKR BRI EF Laboratory of Radar Atmospheric Science

VHFH#H MU L —%—, FEKRKL—F—=%&) »53I )k
WKL — & —HMi OBFIC & 2 MFon s~ =G
km O KEPEIF - BWESFE & A ETREGOBIIZE
FELTHET,

U & s mATE

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

BHEEA L X 25 7 1 Ohff%

FUEHEIC & B KL IE OWFZE

KEBH L — 5 — ¥ 2T A D%

Tonospheric irregularity

Atmospheric turbulence layers with radar interferometry techniques
Atmospheric radar systems

42 RISH, Kyoto University

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

BOEZ w3us =AIE
Hiroyuki Hashiguchi

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

SRS BIBAR O BEFE

FREREL — 57— & B RERROBENITIZE
TREREII RS 5 BHIRIRTSE

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

Observational study of lower atmosphere dynamics



ﬁ{ﬁ I%l Eii/ﬁ I“ﬁ iﬁﬁbm %;‘?“‘ Division of Strategic Research of Humanosphere

FERER - ®25H Chin-Cheng Yang

Laboratory of Ecosystem Management and Conservation Ecology # B ABAREL
Chin-Cheng Yang

HEFRIOLZ L & 72 o C o 2 BINSIOSMRALLE, fPROEAF I Lror dssodate Frofessor
FRBEME & AR T 2 OO IR AR A b & 12,

RSO ATE, ARG & B

AR R OB ) £ P
Invasive species are known as one of the greatest threats to the humanosphere. BUEHEMIEOT 2 AR~ LEHR

To maintain humanosphere sustainability, our primary research focus involves Ecology, genetics and adaptation of invasive species
understanding the ecology of invasive species, addressing ecological impacts and Invasive species responses under climate change
transforming fundamental findings into efficient management strategies. Assessment and management of invasive species

TERRAEF HEMARIE

Laboratory of Advanced Research Laboratory of Interdisciplinary Research

HEDEFIZT VLR TMSHIS L&A 0, EAEsE  AFEZEOE « ORIROBRZ IR WHE 2 SBET L, 447
(3 v ¥ a3 2) B 20 E5E % X DL - LS €5 Pel 2 NEOAE DY & U THESL S % 7o 0 DA 278 % HE

72 DEINE BIFFE DT, He§ B HHE N BFIED /78 T
A national visiting professorship for advanced research that is closely An international visiting professorship for interdisciplinary research
related to the mission of RISH. among the fields constituting the humanosphere.

EEMRE 7 2

Laboratory of Integrated Research

HAFB RS 2 O OO LAY &2, & IZEMAMWIC
W7e5 B HME A HFTE D778 T

An international visiting professorship for integrating various aspects
of humanosphere research.
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f[‘:ﬁ Igl Eﬁ )}' ﬁﬁ“ ,J/Em %E ;A‘?Q Division of Creative Research and Devlopment of the Humanosphere

I E%ee ¥ EF Laboratory of Active Bio-based Materials

AREZ I LD L§ HEMRREM FL OWEE & BRI B RE & O
BIRRIZOWTHITS 2 & & IS, TORRIZIED VTR
EYHRDF 7 EOIT. - #EHOfk ez o L Tw
ESnS

KL His mARE

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

LT —2F T 74 N—D#E L FIH
A DByl

Production and utilization of cellulose nanofibers
Enhancement of wood properties

We aim for the innovation of a variety of advanced processing technolo-
gies and functional materials related to sustainable bioresources, such as
wood, based on the fundamental study of their physical properties and
control mechanisms.

PAIERER AER xus aAfet (%)

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

=X - FF 2 ORI &A%

TSR - BEFEMFEOHRGH

AT & MR S B B A0S

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

Wood physics and cell wall structure

I TERIEMFIBIR S EF Laboratory of Sustainable Materials

B ERT AR A ORI & PR 2 BTE L. F5fer)
GHAFEN ST - FIH, & H5ITI3BEE, ARV, —
HOEFEFMIER Y AT L OWELZO S L T T T,

A= #s AlEL (T%)

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

AR OZIEMLNZ & 2 BHIEROBIE

KB DEHERRILD 72 O &R B

AM OIFIRIE ORFZE

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

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

BRI wus kst @9

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

RIBAAM FIHAH D BHZE
HBAREMHEORFE

A RHEAER DAL E AR %8
Development of natural adhesives for wood
Development of new wood-based materials

Degradation and durability of wood adhesives

I 4 EEEEBSEEEF Laboratory of Structural Function

AERAEEM L O SREEVERE D RFAll & W) 7 5 775 D Bl o
AEE S O HER R HRIEUX§ B L AEFERIZZER SN D1
TEVERE ORI & AT B TR T,

A+ 18 s m=xE: (T3

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

ke - KIS
BB £ PR

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

44 RISH, Kyoto University

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

JLSFERA ¥ sktEt ()

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

ARIEEAR B O TV e AT

RGO FEBIHE ORI

RS SR OREEN A RIR L D FIFS

Evaluation of traditional wooden structures

Investigation of the load-carrying mechanisms of wooden connections
R&D for the utilization of softwood timbers as structural elements



I BIEEIREREAESEF Laboratory of Innovative Humano-habitability

ANEBEREBE L7 AREER S X ORISR IC BT

ARG IR 2 RBE05EE b L2, EfFEICBI S
FREVG SRS AT AR D I LTVE T,

B2 A s skt (23

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

A EEVE RO AP - AT

HAFRN B B A BALE DS Ak

A B % 72 HB = R 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

PI| %8 o hoktgt (2%

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

S

ATENC & % B O AR
AR BRSEG Seb 1k 3 X OBk

Insect pathology

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

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

BT #Hef - mAELE (23

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

FEREVEA R DB

BB % 724 AL B o8 3

BRI X B IR FEMEL O ST

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

I S EFRIFETERRERS Laboratory of Computer Simulation for Humanospheric Sciences

A== v ¥a—F ZEMEL T, FH22H ORI O

BF LA THS L COBMET £ 2 2 ¥ 2450 £,

S5 NFOEMICHEbAWERERY Y I 2 b—Ya vl
T, EfFEOZEHZFHL 35

AHEFE s =ALE
Yoshiharu Omura
Professor / Dr. Eng. (Kyoto Univ.)

FHT T A= IR EIRLTHH AR ORI
ELFEOWEIRROG Y S 2V —Ya y
FHAFIAIRIE ORI ARIEER

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

Computer simulations of material cycling in the humanosphere

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

BEEhEE e BFAEL GB2)

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

WA BB & RO I 2L —a v
WEHEFTAN—LDYI 2L —Ya Yy
K- HEREED Y I 2 L—Ya v

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

RISH, Kyoto University
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f[‘:ﬁ Igl Eﬁ )}' ﬁﬁ“ hkm %E ;A‘?Q Division of Creative Research and Devlopment of the Humanosphere

I F1FEEEICHBSEF Laboratory of Applied Radio Engineering for Humanosphere

TANF— - BHEREO—D DT 5 KB 8T (SPS) D72
DA 7T A YV ABNEEONTER, STETRT4YL
AKGEOMTE, <4 7 Wiz IS LA B B A58 - BiisE

C:HX V) ;ﬁﬁ/\/fl]\ S -g—o

BEEEE 55 ket (1)

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

TR ERT

~A 7 aE T A X L AEIME%

~A 7 R LA

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

Microwave-applied technology

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

SBKRE xR AL (T2

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

IR T fR5%

¥ A 7 BPALFOE 7 E R A
TR FEE DT

Wireless power transmission
Microwave chemical processing

Solar-power station/satellite (SPS)

I FHEMITATLIESEF Laboratory of Space Systems and Astronautics

THA V7 7OMFE - WRE 3D 572010, FHILY - BR LY %
i, ERBREERE L Bl - ¥ 32— a VT A & B LT
DOIFEARAET 2 & L HIT, AR—ATT) R IR MR D
FHHPR OO T SIS A8 2 T8> TV E T,

Wl B zus m=Aatst (T2

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

FHIATA - Iy a vy

FHEBHRAT - IO T

ANR=Z T T - NREIFOFHHEREH IS

Space systems and astronautics

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

SR s wAE (i)
Yoshikatsu Ueda

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

TWH ARG I UG SRR S (Bl - %)

TR ST D SLAER LRI O BRI

70 b AREYEFEM OB DT

Research for Fukushima reconstruction

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

46  RISH, Kyoto University

In order to maintain and expand space infrastructure vital for the hu-
manosphere, we investigate the space environment via satellite observa-
tion, theory, and computer simulations that are based on space engi-
neering and radio engineering. We also investigate approaches to tackle
space-derived crises, such as space debris issues and hazardous asteroids.

IMBSERT #xus mAtEL (T3)

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

WEBLOT Ty M X 2T H BRI
ANEVEREBRBER R SR DB S

THIFRIC BV 2 BRGE A

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



¥HEBE Specially Appointed Professor

SEABIE Ems =ATE

Toshitaka Tsuda
Professor / Dr. Eng. (Kyoto Univ.)

KPR DB 5

R RS

KSR AL % B 72 ERBR B A

Observation techniques of the Earth’s atmosphere
Middle atmosphere sciences

Monitoring the atmosphere environment with GNSS

BEHEYt Eus sAtEt (I

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

R ~—trua—2x} /774 3—(CNF)

IVRYy ORIA

T F 7 MEL D BB EEADISH

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

BREZ #Esus ARHAELE (B5)

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

BRI AR

TR A
Bioelectromagnetics
Wireless power transfer
Radiation biology

BIBFE wEms w=iATHE

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

<A 7 PRI {5k
HEAIRS - 74 V8
<A 79T 7
Wireless power transmission
Dielectric resonators and filters
Microwave antenna

SREESTRR eSS AR

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

INL B I AT (AR - B

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

HREEBALFEITE L N < A5 TTE

INA = ZAOFRAZEA LS & YA

N 7= U ERERERLCC) D RS

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

R MENE B

BEERBE O BB OW T, MfEREET

LAV TAEGRHAI S EHTITE 2477 9

Bioelectromagnetics and radiation biology

Health effects of electromagnetic fields at the cellular and genetic levels
Lignin-carbohydrate complex (LCC) bonding sites

EEFEEs e wsushikiEt (T3

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

ILFITEES s#fEmns sAte+ (%)

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

R L2072 ORI R HRRE DS

WO 5T BIREE 77 A
LML DT ORI D5 T B

Gene discovery for metabolic engineering in plants

Plant molecular genetics and genome editing

Molecular breeding for industrial plant metabolite production

TS 2 &Y 7 = ¥ OHAFRRE

TV — R BV B AR OVEIRIEHT

IV T 2 B DS LA

Physiological function of lignin in animal food
Characterization of lignocellulose in energy biomass crops
Stereochemical mechanisms of norlignan biosynthesis
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Historical Background
AREFEAREPR HEERHEMRA > 4—
WRI RASC

BF19F  ERIVAT Sh. REHEEKZ AR HE BM36F ZRIBAZIFHIESHEBIMTIERE L TRE
(1944) The Wood Research Institute (WRI) was (1961) The lonosphere Research Laboratory (IRL) was

established. established.
BF24F FEHAFMEE L AHG56F REIAFEBSEERME L 2—(Ce#
(1949) WRI was recognized as an institute affiliated to (1981) The Radio Atmospheric Science Center (RASC) was

Kyoto University. established from reorganizing and renaming IRL.
BAG4FE  AHMBHERREERMEE & R E BA59F  HEFIERLA, (EZEMUELAIFREFR
(1979) Wood Preserving Facilities was constructed. (1984) A cooperative study program was initiated.

N _ The MU radar was established.
BMS5F IMHEREEERE

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

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

v v

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

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

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

Collaborations between the EAR (Equatorial Atmosphere Radar) in Indonesia; the Wood Composite Hall, Living-sphere Simulation
Field (LSF) in Kagoshima; the Deterioration Organisms Laboratory (DOL); and the Database of the Humanosphere were initiated.

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

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

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

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

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

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

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

The Advanced Microwave Energy Transmission Laboratory (A-METLAB)

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

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

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

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

FR28FE(2016)  #I v alOiEEEFHA

A new mission statement was introduced.

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