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Deepening and development of research for global sustainability - Message from Directors -

JAO—NLEGFEBRERAI=-v b
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The Research Unit for Development
of Global Sustainability (RUDGS) is
an interdisciplinary unit comprised of
participants from the seven institutes
of Kyoto University. Researchers from
various fields are exploring ideas and
methodologies to achieve global and
dynamic sustainability through 19 research
projects. The third year of the five-year
plan involves a challenging task, with “life
span” as the common keyword. We will
reorganize and reconfigure our projects for
the final year and attempt to deepen and
develop our research.
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GSGES (Graduate School of Global
Environmental Sutudies)
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ICR (Institute for Chemical Research)
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IAE (Institute of Advanced Energy)
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RISH (Research Institute for Sustainable
Humanosphere)

BASERRZ2FR -

DPRI (Disaster Prevention Research Institute)
ARBRRTER

KIER (Institute of Economic Research)
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CSEAS (Center for Southeast Asian Studies)
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RUDGS (Research Unit for Development of
Global Sustainability)
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KURCA (Kyoto University Research Coordination
Alliance)
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Yoshio Koyanagi, Professor, infront

REAZIIE20ICHDIZZMBREFAEMEL 2— (MRAE2—) PHYET, 2O
MEFmE2—ICBET2HE. BRE. LT AZEMERDLPSIESNIKRERFZESD
MRiEE. 2L MR 2—PROEE-TENTOT L5 BATITS [RBERFHER
AZy b EVWHSHEBRHOEHEEATIETION, MEEHEEBOZBETHIET, TR 27 F
E4BICEZREHELTRELELA, RBERZMRI=y T, HFICFVIFUT—%EXK
TEIMREDENBBEAANEZZEPGEVRTARBIOBZOHEZRCEDTWET, BEMEE
Tl FIARBEVWOITEIUODP DLW EPFTLEL B ERA, FhHBELTWEDL oL
CEEBEHRIEL. TP RBEHNICZULTREOHESTERIAINZIZENAHZORRTT, MEE
HEBTIE, MEEIAKRRICESLHDA4D0 [REREZEMREIZ YN OMEHETED
TWET, ZOVEDTHD [TA-/NIVEFREBERI= M [CHVTH, 2DI=ZY TR
T3 [HERE] CBEBUAEEEBEBEOAROFERAD, BOSVHARF L UEH
FLTWET, £/, MIREHEER TR, REKARBEOEROEELFESHTT, [FO-—1NI
EEFEBERIZV N TOXBEBRAAVEOEVHRFvLOVEELT HERRETT
35 FLOABETVRCRHEMREI B O EEHB/LIVET,

There are 20 institutes and centers affiliated to the university (Kyoto University Institutes and Centers: KUICs).
The role of the Kyoto University Research Coordination Alliance (KURCA), which was launched as an in-school
organization in April 2015, is supporting the research activities of these researchers/faculty members and students
dispatched from graduate schools, as well as coordination for those of the Research Units Exploring Future Horizons
to execute special programs under the leadership of the KUICs. The KURCA actively promotes frontier areas of
science. In scientific fields, there have been a large number of achievements in areas that should be called ‘frontier’.
The true achievement of research is nothing but the theorization of unimaginable events and their verification through
experiments or in the real world. The KURCA focuses on promoting the activities of the four Research Units Exploring
Future Horizons to achieve remarkable breakthroughs in ‘frontier’ areas. “Research Unit for Development of Global
Sustainability”, has been launched to solve different interdisciplinary challenges. We look forward to seeing challenges
of “Social implementation,” without being afraid of failure. From novel and challenging the research, it is to foresee the
solutions. Initial “failure” may actually be a key for completely new developments. We strongly expect such outcomes
and would like “Research Units for Exploring Future Horizons” to pursue “pure research for yet undesignated purpose.”

SA—R"VEEREEER1I=-y FROLOXyE—Y
Message from Director of RUDGS

EFERRF - K% i.j
E %85 ™

Toshiaki Umezawa, Professor, RISH

HO-NVEFABRRFI -y ME, REESEROREHEMEIZY METOIZY b
ELT, FPHR27TFEICREBLELL, AI1Zy ORI DOEFERZMEI - bOREY
Mk, BROSOMEAFTCREFFREBBHRMER STHNELLY. SPEDPERME
ES5TROMREDEGHERERTIEN —BRIKRDSNDLSICE-THNET, YR
Zy TR, AFE19OMRFTELEDTEY. ThEOHRI. SM7THEYARET SRR
BOSHMEERMUT HLAeMERBRICHITIRBEEEATVET, BIIC. S<OREBRREY
DEAFHEREIETLTEN, FSCRBEMFEVOIREHBICF vLoILTOET, M
AZTHBHENRIENEMERBOETLCVWET, ChFiR, BAFEHEICLIRERRE
MENDRFEDHDOEBEEATIMEELTHRATE, IBER. REBRYEOESITFEH
BAEMRICETHRICEATVET,

H1Zy MEIRFELBE2r FEZTDAICESTEY, REREEICAY THEREOREL -
BERETV. REEFALLMEREGS THRE—EBIMNETZEHETYT, 1=y bSMED
EHRMEICEAEMRABBICREIDEINTREL, EMEFHF CRILSAMRETICLT &
W EMORERE T, BRNEREOGE - RMEWMREEDLVEEZITENET, ThERERSL<
FRIESA TV EVWRBEOEIRICEBTIMETHIEEATHNET,

—BOZXEEEULKBBEVRLHIFET,

The Research Unit for Development of Global Sustainability (RUDGS) under the Unit for Exploration of Globally
Sustainable Basis commenced its efforts in fiscal year 2016. RUDGS is composed of Japanese faculty members
from seven participating research institutes, in addition to foreign scholars. These members are conducting their
own leading-edge research at the participating institutes in areas concerning natural science, technology, and/
or social sciences. Meanwhile, in this research unit, they are working on interdisciplinary collaborative research
located in different layers/hierarchies from their own research fields, focusing on the lifetime or the cycle and span
of sustainability. These concepts of cycle and span regarding sustainability are based on recognition that the present
day is no longer an era in which the economy expands each year, but the era of low growth, and are related to re-
examination of each research activity from many aspects. This year is the third year of RUDGS, and two years have
been left. Hence, it is a good time to reorganize our research projects, so that we can obtain concrete achievements
within the two years left. | believe that the researches in RUDGUS will help establish a new field of science.
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Reports of Research

AKi1=—v b TlE. ZNFNOFEET RS In our unit, 19 collaborative research projects were

B3 HMEABEREIC LT, BEABBENICE conducted with the basic objective of resolving pending
. ) issues through collaboration among different fields, after

FRRFREDRRICHIH L VI EBDD & 19 RED clarifying each researcher’s position in society. These
BEAEEEELE Lz, ZN5id. KFEHICHES projects can be divided into horizontally cooperative
o7 [BEMAE | L BEE AR ICHEbT BT & “problem-solving research” and “fundamental deepening
S o o TN - - research,” which is anticipated to evolve into research
ZREAT [E’é%ﬂ’\],;ﬂbﬂ’\]ﬁﬁnj =35 & £ —Cé that solves problems. Here, we report the outcomes of
£, SETEBHARERZ L - TMRAFICL 2T the projects conducted in fiscal year 2017 by scholars
9FEDORRERELE T, from various research backgrounds.

wEREREyE A58 F &F
S ey o 5 Akihisa Mori, Associate Professor, Graduate
i?*/?kio ”5@%%1@&%(‘:1*”’#—&@ School of Global Environment Studies
Carbon pricing policy and energy transformation in East Asia ENE ACHEIRITIALTHII—DR

Soyoung Kim, Industrial Info Resourses

ARG, BECHPEORE - #AHEHMAAZEGE LT FHEAEGIHE (ETS) 0T
FNXF—IBEEHREBLZ CO2HIBHMRE. BERSMETNVEERVWTSH LA, 20D
fER. BE-PEEH. ETSRELUE. IXVX—#HEHEHBRICLS CO2HHEDRD
EREBTE . LAL, MECD, I3NX—BERRE. BENRHIZFHEIREES
DEMELP DOREN L RIGOEMADOMILZENE LAPRBFETENERE LTEBS N
ZEDRERELTORAIENEL. ETS BANDBEENMREMET 5 IR TH S,

We take South Korea and china as a case to analyze how carbon emission trading scheme,
as a carbon pricing, works for CO2 emission reduction in the power and heating sector
through the transformation of energy structure. We find that both countries reduced C0O2
emission in these sectors due to he transformation of energy structure. However, we can
hardly find evidences that support the effectiveness of ETS on energy transformation. Rather,
energy transformation is highly likely to be induced by the central government that aims to
achieve both climate change mitigation and energy security goals at the same time.
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Breeding of gramineous plants toward revegetation of deteriorated
grass field and production of biomass energy

SEEWER - 2B 152E 28
Toshiaki Umezawa, Professor, RISH

A E E1FH

Yuki Tobimatsu, RISH
Wit EE &
Masaomi Yamamura, RISH
$5K SRR HETERE

Shiro Suzuki, RISH

6 &

1L RRITHERE 7V 7HETIE., ARELHRMEAROER. LEALHGEHEREH
ICREERIPREL. ZOREAELAMTFRAIEERBEL>TVET, ARR T
EREEREZFAUNAAIAIRXNT —EEREBIALTID. 12BN ATIEHD
DFBERET>TVET, 1XBETNENTHZIXEANVT V/Z AREEERETF
DREICEBNAATIADRHKBELERATVET, —H. EHAAEXRHEM THZY
WHLDRBERD»S, VI DEXHEEICEE UL -ERRIERBERBLTVET,

Sustainable use of the deteriorated grass fields left after the tropical deforestation has
been of increasing concern in many Southeast Asian countries including Indonesia. This
Japan-Indonesia joint research project seeks to develop grass biomass crops optimized for
sustainable production of bioenergy through the reclamation of the deteriorated grass fields
in Indonesia. With bioengineering approaches to modify the content and structure of lignin, a
major component of biomass, we strive to develop new rice mutants with enhanced biomass
heating values. In parallel, we work for selection and breeding of Sorghum varieties that show
superior lignin characteristics.

REFHEEBZROMBR S AD=XALICETE21H:
fE 2021-2030

Investigation on Regional Decomposition Mechanism of Carbon
Emission Control Target: China 2021-2030

12 RR S THERA VLS LERES
Sorghum test field in Indonesian Institute of Sciences

BEWER - SessE 18 EBFE
Masashi Taketani, Associate Professor, KIER

B ERRERUEZSSI X —REMRHM
Feng Shengbo, Energy Research Institute, China
Academy of Macroeconomic Research, The National
Development and Reform Commission

FEI. 2030 FETOBILKFHHAIRKICEAT2EFEERICRELTVET, BED
BT B3RP SOMBICEDE, hR - WABRFORTEREEATHILICL
. WHABRICE PRI PRBHHEEOERIRESNET, 22T AAETE.
2021 ~ 2030 FICH T RF - HEREROREBLEREA, BEESZF—LICOVTSH
WL, kFEHFFHEEBEOEAADZILICETI NN LEELERLES,

China already set up national target for carbon emission control before 2030. Based on
experience of former target allocation, the way of both local voluntary commitments and
negotiation between central government and local governments to allocate the targets would
help to mobilize the energy conservation and carbon emission control initiative of local
governments. A target decomposition scheme is thus developed in this study. Combining the
anticipation for the economic and social development situation during 2021-2030 period, the
initial idea of decomposition mechanism of carbon emission control target is suggested.

KA ERMIREDRIFICH I DM TKROTEICET AR

Study of deep water storages of watersheds under naturally
forested and deforested conditions

BARITLRR - 45E B8 Cristobal Padilla
Cristobal Padilla, Program-Specific Assistant Professor

A HEEE  BHKHR

Yuki Matsushi, DPRI

AHEE FTKA-EEHER

Ryoga Ohta, Graduate School of Science, Kyoto
University

MBAOHTKIFEEOMEIE. EBROBULPLEOMRICERIICEEL. ThA.
BTKOBRERMOEERICHIPERLBERICAVET, TRICHEEICEDONANE
CERENAMET BRORETOEIDEMUECHEEEEER T LI}, BEDE
BABFMBEIRPTT LARIC, TECHEEDHEB SV SRS RRFF STV 2 BER
EFRTEDICHILEE T, AR TE., TENMERUEEICBRBILSINIEMG. 55
WIERBICEWBRHIE T2 REFEASPICTIZEEEMNELET,

The study of deep water storages in catchments can be directly related to bedrock weathering
processes and therefore the generation of soil, a main factor in the forest ecosystems.
Understanding the similarities or differences of these weathering processes between
catchments with extreme vegetation covers (fully forested vs deforested) may help us to
understand the natural recovery capacity of catchment to regenerate soil and therefore vegetal
cover after certain degree of deforestation. With the research we are aiming to eventually find
the trigger condition for the fully recover of the catchment soil or the generation of bare land
due to erosion.
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Jakujo-Rachidani Catchment. Example of deforestation slope in
Japanese territory caused by overexploitation of forest resources
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A Reflection about the Lifetime of Cities with the Case Study of Kyoto:
Innovation and Everyday Life in the Making of a Cultural Heritage City

R 7o 7HISHRMRRR - 5B
FoRL7 780X 7

Andrea FLORES URUSHIMA, Spec. App. Assist.
Professor, CSEAS

B - B - HOFGRZZICES TREROZ - XL 5DOHWBEEERICKEL TVWET, #l

DEHR IS, WEHOKH, HHADEELE, SIUTMHLOBRE EHAETZEHFCOVTEY
TWET, LA HiEr &3 BERANEELODRNEHERTHE & Z2NFRICHE

THT7T-RICE-2TVET, ZOMER. HRLICERDES ARSIV T IV 10MEIc s
T WAHNGCBMHARRED/NZ -2 2B I S EHSHES SURIE X T LEBALPICLET,
E5IC, BRBLUHIRD Y AT LT EFIREIC LARROEBERD MR LN ET,

The longevity of cities, towns and villages has depended upon dynamic interactions oriented towards
the living needs of inhabitants. Theoreticians of cities have written about regional metabolism, the death
and life of cities, and the natural history of urbanization. It is urgent to discuss rather urbanization is an
inevitable outcome of human evolution as a species. This research will clarify the socio-institutional
and environmental systems that shaped local urban development patterns in the distinctive contexts
of Japan and other regions, such as Brazil. In addition, this research topic will include the analysis of
factors that supported in the maintenance of urban and regional systems in these regions.

HEOERDELBEDEFEDT-H D /<L 2EDEFEEDARA

Unraveling the life cycle of Parmales to understand the evolutionary
success of diatoms.
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REHICH T BHEROILA (FE]B~0B 40 F), (REPHEER
1967, E 8-9)

Kyoto urban area expansion map (17th century ~ 1965). Source:
(Kyotoshi keikakukyoku 1967, 8-9)

CEHER -85 T o> =vFa—-0O7>
Blanc-Mathieu Romain, Assistant Professor, ICR

A gz ALhR

Ogata Hiroyuki, ICR

EiE FA EUMRBEEEA KERE - AERBERRKERRH
Saitoh Kenji, National Research Institute of Fisheries Science
ZH R EIRRREEA KERR - AERE RLARKERRH
Kuwata Akira, Tohoku National Fisheries Research Institute

BRI, BREKKOBMAKRICETTHMTRICORISHORRETHIREO—REED
20%EHWET, HEREOBRADELBREEREL. ETFORELEHICKH T BIBETE
ETAHI LR WEHIRIROFRIEEER TS LETREARTY, COENDLD, HE T
BOINWTEDT/ LEREFICERLICEREY TEDTVET, /L TREOEFRICLN,
EREFMEEPSZUMWAERESECBRR TEELATEEASHMICTEZEN TE, Zh
SOEBMER. EREDOEROBEE, SOIHMEMBTHRELDZENVHFINET,

Diatoms contribute to 20% of the global primary production; they have colonized all marine and freshwater
habitats and diversified into thousands of species. Investigation of their evolutionary success and
prediction of their fate in response to the on-going global environmental change is critical to understand the
sustainability of our environment. In this goal we analyze genomic data of diatoms and their sister clade:
the Parmales, (especially focusing on life cycle). By studying Parmales we can tell which characters are
ancestral to diatoms and which are derived (i.e.: appeared in the course of diatoms evolution). Derived
characters in diatoms may explain their success and become the subject for in-depth analyses.

RS MAAMIBHEOEBERERR O, FER

Molecular Action and Physiological Function of Long-Chain
Polyunsaturated Fatty Acids

L

17/ LEBHRENBEOBFEBHEST A (/3L 7% Triparma
laevis, #3% :Thalassiosira nordenskioeldii ) S HR

Figure 1: Electron microscopy images of the two species of interest for
our comparative population genomics study (Parmales:Triparma laevis,
Diatom:Thalassiosira nordenskioeldii ). Photos taken by A.Kuwata.

™

{esstsers - Bhg AR 6
Jun Kawamoto, Assistant Professor, ICR

SH Rt EFH
Tomoya Imai, RISH
FREEX LR
Tatsuo Kurihara, ICR

RS MABMEHEBRO1ETHIIIY~R 2T (EPA) 3. AOREICEDLS
E£EEMIEE T, EPA MBI SEMICEISHLEMICHERELETH. EPA DEIR
HEEER MO MISBAS M ICEN TV E A, RIE TIE. EPA DEIRHREEMRATAE Y —
WELT, RE-RESERKAEETAAAHIFZIE EPA #8KL. EPA OMBER
AHEOFEIE. BLVEPA ICLB 2 NI BDOBRBIEHDIFEERSHICTEIZET.
EPA DRERFONTWE D - 7-H XIS I LS ICLE L,

Eicosapentaenoic acid (EPA), one of a long-chain polyunsaturated fatty acid, has
various beneficial effects on human health. EPA is naturally found in all kingdoms,
from bacteria to animals, however, it is still unknown how EPA exerts its physiological
functions at molecular level. In this study, we developed a novel tool, omega-ethynyl
EPA, which has an additional carbon-carbon triple bond at the omega end of EPA,
and demonstrated the subcellular distribution of EPA and the recruitment of EPA into
a posttranslational protein modification in an EPA-producing bacterium.

EREROERECHEMEICH I3 2T BOMBBASH
Subcellular distribution of eicosapentaenoic acid in an EPA-
producing Antarctic bacterium
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— — — Yoshihiro Ueda, Assistant Professor, ICR
EEGXINVARPRGFOREFGICRROBALFINY B
- e = SR
EEE“E‘TT‘:EB‘% Megumi Takashima, ICR
T B2 SRAFEZREZHEEMRFH
Life-Prolongation of Short-Lived Synthetic Intermediate: Application Tomof,'uki Yoshimﬁ,a, G,ad:a_te sCh;:m of Medical
for Producing Chiral Molecules Science, Kanazawa University

SE BERE (LEHRAM
Ayumi Imayoshi, ICR

WEBEFINEATF (EFLEFOLILBERIFEREDEOINEVAT) ORRFIE
THBTI/MERRICL. BHNEENEONRN L ERAREOBRETTVET,
FERBERIGE S RECHRLLFEOREES [ARFEEDOXTUT (DEH
£100 BR<HZRREFML. HRTOHTEHT v FILNINTFROBRERZHL
ELr, TyRIATF FERESBIC L3ERBEDHBAOBERIBWESNBLD, _ - -
EREEDBATHCHY . EMFHY— L ORBIPBESNET, r e | s G

— I-] B - - : - -
Our research is development of synthetic method for chiral fine chemicals from naturally 4 L AR S
abundant chiral molecules, amino acids. Previously, we reported that a synthetic intermediate  &AMZEOHE : SR HREFHD CH3 £EN L BICBHRTZEIT F
generated from an amino acid derivative, which had been regarded as an achiral molecule, ;:J: ;Iﬁ?%m% 100 1812, EHE7 v FRILNURTFROBRMOE
behave as a chiral molecule at low temperature in limited time. In the last year, we achieve  outiine of this research: The chiral lifetime of a synthetic intermediate
prolongation of chiral lifetime by a slight substitution of an amino acid derivative. This year, prolong 100 times only by substitution of CH3 with benzene ring.
we applied the long-lived chiral intermediates to synthesis of a -fluorinated peptides, which | ™St Synihesis of a -flucrinated tripeptides were achieved.

enabled us to synthesize a -fluorinated tripeptides first in the world.

SEEFEH % EH &

= o = Yoshikatsu Ueda, Assistant Professor, RISH
EERICH I EEMNREFMEBRMEIED /-0 DZIRHAR

15 BFEA HEKRF - HEFH
Chemical Research for Environmental Analysis and Decontamination Yomei Tokuda, Faculty of Education, Shiga University

“HEE RRAF AFRRFEGHZHEH
Naoto Nihei, Graduate School of Agricultural and Life
Sciences, The University of Tokyo

BEE FBKRE - RFFERF

Minoru Tanigaki, Research Reactor Institute, Kyoto University

in Fukushima

HARABKBORREHCLIBERORELLZMNICHTL. ZOEED-HDIAZR
EfToTWET, AR TIE. ChETICFT-TEALEDPOREM LS TLDOEFGHIE
A ZER)HAE LT, L2 ERELTHRLDD. RERERMICSIIRERK "
HEEETRIEL. MArHRREFIDEL TV E T, AJ1E1EICIEZ KURAMA (Kyoto University
RAdiation MApping system) %R, 4HCEMICE TESEDBBERED-HDFEEE
Bt ERFLTOETS,

We analyze the chemical environment in Fukushima after the Great East Japan
Earthquake.While we still continue to study the chemical properties of radioactive
cesium in soil, we are visualizing environmental radiation map via KURAMA (Kyoto +
University RAdiation MApping system). By using KURAMA, we check the radiation ;
map detailly and examine decontamination methods in agricultural field.

°E

mw
KURAMA (C &2 SR IR
Radiation map in Fukushima

EFEFRR - #Em M RE
Toshimitsu Hata, Junior Associate Professor, RISH

BEEMEHRMEL LEFEHRCESY OIS & 5T )
33 RVRT1F ATV IKRE

Production and Characterization of Aromatics from Tropical Wood Joko Sulistio, Gadjah Mada University

" q q 8 HZZ NI ABELREMTERE
as Starting Materials through Catalytic Fast Pyrolysis Ganis Lukmandaru, Gadjah Mada University

AE FT& ALBEILBEHTHEE
Sensho Honma, Hokkaido Research Organization

i3 &

HHEERENAAYZIDOBONIBEMB LB BRZRACHRAMEL L TGERTS 2 B I -
CEBMET D, RENSIATRCHUMBENABONSAREERES ORI | | o st e o ot o o
W% Py-GCMS ([CEWRERBT 5. BEMRILAMENET 50 DRARIEEEBLHIC, oy | || [ < Fa
Sengon & ZSM-5 MIEDLE, . BE. $3VRF L HDEERIGHNTORIGE e 5
BUDTANTLREAN, RISBBEDBVICLIMANROFEBEANS, ZOER. . —— o 2
1-methyl-naphthalene, phenyl-benzene, 1,6-dimenthyl -naphthalene, phenan-threne, A gt =1 - s wal pyroiy
LW pyrene EWV S EFEERIEEYDY. FEUERICHRICENEBONDZZEP DI o7, w‘:“‘ ‘,

T am
Biomass from tropical wood is potential to generate inexpensive aromatic chemicals through r—— - | G
catalytic fast pyrolysis route using ZSM-5 with pulse current apparatus. The effects of the ST Frrrrrsn o
ratio of sengon wood to ZSM-5 catalyst and the reactor made by different materials including

copper, quartz and titanium promoting different effective heating on the pyrolysis products HHEMEHEMAL LFEREENORERROTA-F v~

were studied in order to obtain the optimum condition for producing aromatic chemicals. The 0% chart of aromatics production from tropical wood as starting
i X o i p X 8 K X ) materials through catalytic fast pyrolysis

enhanced of the aromatic chemicals formation was occurred with the use of titanium reactor

tube and was obtained with the increase of reaction temperature.
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EMHEMBEERZHET 25 F2ERALILEE
RUEHREM DR

Molecular characterization of molecules regulating plant-microbe interaction,
and utilization of these molecules for breeding and effective fertilizers

BRNEEOBI S HEHRNIKH ShTVET, IREEP7-NXX17-FiRESE.
BWENOPICIENDEBTREDRIHSNDZHDHHY), BMELEEDREAFIHZ
hTwExd, Lol. EMETEMENOREERDZ IR FLANLTHEIEREINT
57, TEMENOTRPERICET T ENKEMORE TOERECHEEEE FFRRT
BIENDETY, AR TIEIRETOEMKXHHMOEIEEHEEEMATECEEENE
LTWET, SEERIMIIETCEET2MENMERHHIORBRICOVTOMRETV
L7

Soil microbes such as rhizobia and arbuscular mycorrhizal fungi have plant growth promotion,
and are used for agriculture. However, interaction between plants and soil microorganisms is
not well understood at the molecular level. Elucidation of the dynamics and functions of plant
metabolites in the rhizosphere is important for utilization of soil microbes and breeding. Our
study aims to elucidate the dynamics and function of plant metabolites in the rhizosphere. We
characterized microbes and plant metabolites related to soybean production.

BHEaEdRicsI377XBIZDRL

Study for plasma science and engineering toward sustainable
society

EEEHEFR - KRR B BER
Akifumi Sugiyama, Associate Professor, RISH

iy —s2 E7FH
Kazufumi Yazaki, RISH

Papa Saliou SARR, Crop, Livestock and Environment
Division, Japan International Research Center for
Agricultural Sciences

BB TOH 1 Ttk
Soybean production in field

IXNVE—BIHHER-Bg Ik EZ
Shinji Kobayashi, Assistant Professor, IAE

FER HILEHNERER, HE
Deliang YU SWIP, CHINA

Riff B TxEIH

Kazunobu NAGASAKI, IAE

WA 8 TEIH

Satoshi YAMAMOTO, IAE

ftt 5%

ARECIBETIAYOENEREREBELT TIXIHOH#. NFESVEHED
BEEEMRTIEEEAMELAARICRVBATVEY, HEXRBHEEARERITIX
VICAH T BKRE-—LERFAF L EDRICICEDBIRD Ry TI— A IR S1F 2R
Bz, RyT -7t oRBEFMATEEN TEET, AUF AL JICERBIATY
PHBEXMBHEEANREBRIHYAZR, EEXZER. PRBHLVCCD HATTIHE
BENTVWET, REEBLZ 1km/s DHRETEHRE TN TE. BELEBEH R
MEICAVWShTVET,

In this study, we are aiming at clarifying the physical mechanism of heat, particle and momentum
transport in magnetically confined plasmas. Charge-exchange recombination spectroscopy
(CXRS) observes a line-emission through the CXR reaction between neutral beam and impurity
ions, being utilized for the ion temperature and flow velocity measurements. The CXRS system
installed in Heliotron J consists of objective and transfer optical systems, monochromator and
CCD camera. The system is powerful tool to clarify the momentum transport in the magnetically
confined plasma since it has a high flow velocity resolution around 1km/s.

HEIRNX—LRFBRVATLOEGRICES
BRI —DEHREANEEE

Sustainable resource and energy for the survival of humankind based
on the change advanced energy and carbon recycle system

BIBFALAD T I XY RBEBAY A bO> J(TRIVF—IBTR2HRFR)
ICEKBIN TV I HERBRBRE S KEBOBKE

Schematic illustration of charge exchange recombination
spectroscopy installed in magnetically confined plasma device
Heliotron J.

IXNX-BIZHER- -8 /B2

Satoshi Konishi, Professor, IEA

HHBX RXF-£H

Ryuta Kasada, IMR, Tohoku University
B3 Eth I XM

Keisuke Mukai, IEA

NAAZZ (VT2 eO—X ) ODRBRIERGCEZBEI XV X —THREI L. 1k
ARERHEHIE L D DORREEEBR (KRPER) &L THERRR» SREHET S
DATLEREL., TORBMEAEEESTLTVET, FMEFR L. ZBkkE
EEGL CHEELAKRARICEVEEL T, ZhatEIxix—2A0E [RiEE]
THRRPORTEICREH LT T, ThaEEESRET 5 —A. AEEBHTHREL
Feh—KRoER=—2UNTAFREL, KENT X EEEGROBHGAIRELREICT
BETFIELTRELTVETD,

We analyze the feasibility and possibility of the carbon sequestration system, that is consisted of
the endothermic biomass (lignin and cellulose) pyrolysis reaction driven by external fusion energy
to produce substitute of fossil fuel, and isolate carbon from the material cycle. Carbon dioxide
discharged to the forest enhances photosynthesis and captured as solid, followed by conversion
to charcoal with advanced energy used for heat, and stably isolate it for long term. We propose this
model to provide emission credit resource and make the total negative carbon emission by human
activity, and achieve carbon balance to be sustainable as before the industrial revolution age.
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Fusion-Biomass carbon sequestration system for sustainable energy
supply
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AV R TORERRKMERBRITEDEE

Regeneration of peatland and peatland society Indonesia through
rewetting/paludiculture and bioenergy utilization

RE7 S 7B RN - %8 KEF Lth
Kosuke Mizuno, Professor, ICSEAS

5% BB £

Toshiaki Umezawa, RISH

SR E REHMIKRBEFMEAN

Haruka Suzuki, Research Institute for Humanity and Nature
A B BHEFEFEN APEXKRES

Nao Tanaka, APEX, Representative

RE7 7 OERICIE. BARL EOFEMPMTEMIEL TTELERMPESA5N
9, Bkibld, BEAEPTI LT - a EAREEICLY. BEESRICHELL TV
F9, /. FAEBRETHAIES ZRL. ARELAKP ZWICESIEENIEL,
KELEHRMBELE > TVWET, AMRTIE, HKEFEDEVIERICS (2 BHE [/3
VT4 AIF 27 (Paludiculture) ] &. BHEHERFIHE L TONI AT IIRILE—
DFERE. O—HIVERHSORBEREA TRELTVET,

Peatlands, formed by the accumulation of organic material in the absence of oxygen over
several thousand years, are distributed widely in the lowlands of Southeast Asia. Peatlands
have decreased rapidly because of logging, plantation development, and so on. Moreover,
serious fire and haze occur in degraded, dried peatlands. Based on understanding of the local
communities, “paludiculture,” which is wet agriculture and forestry in peatlands, and biomass
energy were examined in this research project.

TYTOREZLEICHITIEFEREZH L LTOEFRKOEIR
H=2vve— NVITTVa, T2V OBRBIVEERE-
Reconsideration of Water for Daily Domestic Use as Existence

Condition in Asian developing countries:Physical & Living
Environment of Myanmar, Bangladesh and Bhutan

R TIRESN A=Y TV
Harvested Sago on peatland

RE7I7HEHRRRER - g% Rk M
Kazuo Ando, Center for Southeast Asian Studies
WA X Rm7 D 7R e Ze R

Ryota SAKAMOTO, Center for Southeast Asian Studies
KE E RBRF

Akira ONO, Toho University

5%

TIOTORBEELE TIHETFRKOEREFEIREMG Lo TR T, KFARTIRN
TI572a2, 3427 —, T2 TOEFRAKEEEY TV LLIAXTHEHBOS
METVE U, EZOTFEENRKERTLAEY, AR TZOEFEEEER TSP
TE, SHEOMBICOVWTEE - 2K - BRRRERANERAP SBELET,

The water quality for domestic use is essential condition for existence in Asian developing
countries. This study identified Legionella in domestic water in Bangladesh, Myanmar
and Bhutan. This study revealed the existence of Legionella in domestic water which was

unidentified before. Hence, we discuss about the future issues relating to livelihood, health,
physical environment from the view of integrated area studies.

EroGZEITRISSFEEROEEN. | RE. Xk,
#He BELISOBRRUCEELEIZE - HiBEDEVORERR
Importance of the Bacteria Responsible for Food Poison That May

Threaten One’s Life:Elucidation of the National and Areal Differences
That Influence Religious, Cultural, Social, and Scientific Perspectives

LIAXT  Za—F747
Legionella pneumophila

WE 7T THISHEMER - g X g
Mitsuaki Nishibuchi, Professor, CSEAS

Ahmad Yaman KAYALI &7 2 7 g 5 52T
Ahmad Yaman KAYALI, CSEAS

R RKE TITTI)HMBMERER

Takeki KAl, ASAFAS

FOFER AIRILIAY EMERRELS
Yoshitsugu NAKAGUCHI®, Department of Biological
Sciences, Ishikawa Prefectural University fth 4

0157 LRSI h 3 BEHMMABRE (EHEC) ¢ MBMNICTERETEAEREEEAVT.
BARE. REIE. RBVELZ7UTEEIETRRAEZIRE L. EHEC BHERERT L &L
F Lk, ZORRE. MREAN EHEC ICEBEICHEREL TWAHGEETH, oML, &
SICANAZEEHIIRBTIETHBERRELT (12 K27, 241), KEEDEHEC
BETE, BOBRCEERENE TEREBTRBLTHREAERBENRELLY (LN Y)
DI, FERIEREZZIELTH, BA4REVRETZE (ARX) "H2ZENERTEE L,

We developed a method 0157 serotype with a high sensitivity from retail raw meat. We have been using this method
to examine retail meats in Asia and the surrounding countries where natural environmental conditions, people’s eating
habit, and religions vary ; and the results were compared with the incidence of EHEC patients. In tropical countries
where the retailed raw meats were contaminated at high concentrations with EHEC but the meats are consumed
after through heating and often with spices, the occurrence of diarrhea episodes is very infrequent and EHEC patent
was absent (Indonesia and Thailand). In the country where the retail meats are contaminated at low concentrations
of EHEC, the patient is scarcely found if raw meat is consumed before EHEC starts rapid growth (Lebanon) whereas
even death tolls are recorded if a strict regulation to essentially prohibit consumption of raw meats (Japan).
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SAEEBNT v AHDOTN—FTCEALLFRN, —RAXDT/N— T
BRFEL TV BRERICIU TV AP ZIRED EHEC ISB5 LTV s,

Beef purchased in a department store in Hat Yai City in southern
Thailand. It looked similar to that sold in that in Japan but turned out
to be contaminated with EHEC at a high concentration.
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Modelling of a Megaslide along a Major Road in Pakistan Based on the
Undrained Dynamic Loading Ring Shear Tests and Computer Simulation

BABHSCHETERT - 2 B OB
Kaoru Takara, Professor, DPRI

Y14~ UT7RX FR=-IIEHFAE

Saima Riaz, Lahor Univ. of Engineering and Technology
e 3% EREMNEKEM RS

Kyoji Sassa, International Consortium on Ladslides (ICL)

INXZRELEBZELPSIARIET7YR - H2I—ILHANKGE < HE—DEIRERA VDRI
HWINRYH, COBEEETHIL, RB. BALCEORBFBFERICAZLLELE5A1FT, 1t
HERDEGREDOEAD CDOFHIGERAVDOI TN DREMIBLHEAL. ZOFAD
FEERREL, ARG RERELT HFHBOLSUI X (HELTHBHECEE
T32L) OELEHILTVET, AR, RENRETIEEANOFMDLENKDIE
HABON, AGERD 2 TEL, DROEEEDHNHICHBZANRONPIEVIE
PHYET,

A main road from central Pakistan to the northeast areas is often damaged by landslides,
which affect transportation on the road and economic activities such as tourism in the
northeastern region. This study clarifies the mechanism of landslides in the region, establishes
landslide analysis method through site visits and laboratory experiments, and numerical
forecasting systems, then proposes countermeasures for landslides, aiming at improving
disaster resilience and effective investment in this region.

Wt REICE I ERMEERORERLLTO
TEOERFEOEEL

Soil sustainability on hillslopes for forest persistence:
quantification by geomorphic approach

TCHNELZ I /XX 22 AL EBOEIREIR
A dangerous lifeline road in Pakistan.

BESTRERT - sesis FAMY HERS
Yuki Matsushi, Associate Professor, DPRI

YAPD KBS BASCHRE

Yuki Matsushi, DPRI
TOVZRNNIV INF 4w B
Cristobal Padilla, DPRI

KH ZE B

Ryoga Ohta, DPRI

ERERODBILICS-TERTILE ., BEREHEGFICH I3 UBBEORBLEB L.
KOFBPRESRIGEBL T FMEBROEFEBEERLTOET, ZOLEIE.
LEERIBARROB\BUDRICL-TRFEIIRBFIATOETY. ZMPHELEEFR
ETRREBRIRICLY), WThidlREShEd, AMRTIR. BEFOFGEH-TEAY
WERZERTERBTLIEOESNFEHIATLEET VL. RELTOLENSRE
EEVIAL—MFREEDIC, BMARRRICLZLEMHBNREZR L -REDLEMRT
flEfTVELE,

The thin soil coverage formed mainly by bedrock weathering provides an important substrate
for forest ecosystem in mountainous area. We simulated the cyclic system of soil production
and transport on hillslopes, and then evaluated hillslope stability, taking into account the
function of tree roots.

IR - TREETREDEVLD
FNRIOEGFEREBOEFEGHFEICEIZLE

Effect of Bed and Channel Configuration on Life-time of Riverine
Habitat

T

BARRICLZTEHBDREZR L AMNEARERFMEOA, KEid
REHER., HESLVLKENTRERLERT, REBIEFOL
BEHREo
Hillslope stability assessment incorporating soil reinforcement by
tree roots.

BESSHRTERT - AEBIR  TTHK SR

Hiroshi Takebayashi, Associate Professor, DPRI
5 I4 ILHL-—IRKFE

Nilar Aye, Mandalay Technological University

I I HA <L HL—IRK%

Aye Aye Khaing, Mandalay Technological University

FANEROL R, AEEE LD ETIEEMDEFEBREHMRLTVWET, 2hdDL:
it ANOECERARERELEICIN ZOTMRER2Z 4TI THY ., BEFE
BICIEGHEETIZEPDPUET, ChOoDEFERBEMR LTV SAREREL
Uk G, FANOMEBEEFICL>TRESEIELE T, ARMEOREbAIKT RS
SURBHROREICARELHEEEZET, AMETIE. ARME ORI EH AR - #
BERDEVEBLTEFRABOEGEMICEA P EL KBREREHEYI2L—Va
STEWREILET,

Lands in and around rivers are the habitat for human being and riverine fauna and flora. These
lands are deformed due to floods with time and have life-time. Bed and channel geometry
composed of riverine habitat will be affected by size distribution of bed material due to the
change of spatial distribution of sediment transport rate. In this study, effect of size distribution
of bed material on the life-time of riverine habitat is discussed by use of flume experiments
and numerical simulations.

FIRMHOREDN ZMNOFERICEAZILE
Effect of size distribution of bed material on the existence ratio of
islands in rivers
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Reports of visit from international researchers

BSR4 EBIE
Cristobal Padilla

Program Specific Assistant Professor

10 ERFICEXTHO TEEAEFR TR, FAZEAER
O BFIIEHREBEICHRTINTVET, REICED Z &3,
E3FICHI MU EEMPRE. BEMEEEL oY) &
BLERTIHEEFICEATCNE Lo REOEEIZDL
TERE, BEICORAREDRKICE ), REHANEICSBEE
REINELPERNE L, YEOTAOEEMIZTRNTARE
TH-7=DT, HBELICEIZRNEARBELHFEEDH/-S5LE
Lo BERODRVEEDE DT, KMDERE & 5 FHMkiE. #
TMORBRPERD-ODEMHBEEET ZHE L TEELRE
ERELTVWET, PFSMLTWE 7O 7 MT. HFMIC
BEhbh TV ILUHAEOERICHT 2Kk cE 2RI 22 &
IZ& V. AMADBEDKRTFIC & V) £ ED O ZR B IE (Z RS
TERDREEIBBST S EFTEE L, RMRIRICE NI
EAEBEMILL TWBHBRKNEMB UM ES NS &, 22
TIEHMBIEIC L 24 0 RLN MBI B> TVWE LA, B
tTHaERER. ROBETHZFUDSINIADNENFTA
TWBA—XZ—BTRI>HFARLHKELRVEISEE
To DUWTICES &, BATHETIERTERLEMI—RX4 -8
PRLFASNTVADICHL, COEFFUETHEZEWDZ
EEHM-TVWAARARIBFEAEVWEWZEICETHEZZL
Feo EDLTETAGRITNIEZERRAERT T50H0. RIS
WRShPWERBA, 1 —XEZ—BIZBFETIIX1DNED
BPMERREVIDIE, ZEOXRRER., E<ICVZORD
FERERTIRE B ICE Y., ENEDICHEPTRLERL =D
EWI, BLAISONAEREL->TVET, KD —X 2 —
B3, BEMP VORI EREL TWVWIRTTTY,. BENE
BIEZhEFIEEER, ER0ER. AUE. ZhICET 11§
NEZAREZAIZHLNDZEBETT, BEDY L ORI BIFICH
BEINAESEOERICOVTIR, WELIZZLDEHRI HY E
TH., BPICERADZEEZINP INIIHEDRERED D
LAEXTELRERD—DOTHBEVWITETT, BADBEHE
BERERICE-=PD L EEAY. BMEIENSIZRE T4
BERRIEICH T 5 HEDORISH. BWENLEREREMEE L
B P HIAE - A DETEN LR EIE. HROBER MO
WEO-HDERLEEFNELYET, SH. BAOELDHSH
EZ70% P HMRICBLI, ZD5E5DF 40%IEATHE K-
TWET, REICHEWLMD & S ICBMIEL TWBERI S )
A, TN OHIKIZERRICE T2 HMFIEORER 2R
TADICETHBRVWEMERHELTWVWBEFASTLLI, 2
DO7OTJ Y FTOMREEL T, RIEBEDOREICHRILDH
LWHIEZE2 -0 TaL. FMBIEORBEEFEYHA AR
OHEDPSDEELHINERTIZENFTEZERBVET,
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Since my first visit to Japan as a tourist almost 10 years
ago, I've been fascinated by its ancient culture but in
particular the traditional architecture. Living in Kyoto gave
me the opportunity to have a deeper appreciation of all
the traditional buildings, houses and structures that are all
around the city. Reading about the history of the city | found
out how the city was almost destroyed by uncontrolled fire
caused by several episodes of civil wars. The fire caused
massive destruction mainly because all the structures in
the city where made out of wood. Certainly for long time
in Japanese history, forest, as source of wood, played
an important role in the society as a raw material for the
development and growth of cities. Thanks to project that
I've been part, studying the hydraulic response to rainfalls of
forested mountainous slopes, | could understand the other
side of the story, related to the deforestation around the main
cities caused by the high demand of wood. | could visit the
areas of Tanakami Mountains in Shiga prefecture where
many hills are practically bare lands due to deforestation
causing a series of problems associated with that. That
brought to my mind a famous situation that also happened
back in my country, Chile, with the Rapanui people, the
habitant of Easter Island. By the way, as a side note, | was
very surprised that in Japan, Easter Island is quite recognized
place well characterized by the famous statues called Moais,
but few people that I've meet knows that is part of Chilean
territory. Still | don’t clearly understand the fascination of
Japanese people with the Moais statues. The situation with
Rapanui people in Easter Island is a well-known case of how
a society can decline and almost disappear by the massive,
uncontrolled and unsustainable consumption of natural
resources, in particular wood from palm trees. Nowadays, the
characteristic landscape of the island is basically composed
by grass or bare lands, volcanic rocks and Moais statues,
very far from our image of how it may look a tropical island,
with many palm trees and exuberant vegetation. There are
still many theories about the reasons behind this extreme
consumption of the palm trees in the island but certainly
it was one of the main reasons for the decline of Rapanui
society. The case of Japan may had had similar end but
the response of the Japanese society to the ecological
problem of deforestation prevented a bigger catastrophe.
The programed reforestation of bare lands that started long
time ago as a response to the deforestation is an example
for the rest of the world. These days, almost 70% of the
Japanese territory is covered by forest, from which almost
40% correspond to planted forest. Even though there are
areas like Tanakami Mountains site where still we can see
bare lands, they represent a very good opportunity to study
the consequences of the deforestation in ecosystems in a
country with the resources to do it so. Certainly with my
research in the project | could get new knowledge that will
helps my career but also the experience teach me a valuable
lessons from the Japanese society and its capacity to
organize themselves and overcome problems.
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R7ITICHIBRBMSBERE T XIVF 85

Carbon pricing and Energy Transformation in East Asia

HEREEROEEREENNMF YR IXNF —EEICE -1 2 BB DEIE
Breeding of gramineous plants toward revegetation of deteriorated grass field
and production of biomass energy

REHHEEEZOWMIFE DA H =X LICET 354 - fE 2021-2030
Investigation on Regional Decomposition Mechanism of Carbon Emission Control Target:
China 2021-2030

KA R HIREDRIHICH T2 TRKOTEICRET 3R
Study of deep water storages of watersheds under naturally forested and deforested
conditions.

REFDEFIREICLBEPHDEFICOVTHOEE : LBERHTDIERICH T
P21/ N=a EABER

A Reflection about the Lifetime of Cities with the Case Study of Kyoto: Innovation and
Everyday Life in the Making of a Cultural Heritage City

MERE
HERDBEROELBIEDIZARD /-8 D/ IV RN EIEE D REER

Unravelling the life cycle of Parmales to understand the evolutionary success of Diatoms

RIESMARMAEHERDOERBERRO Y FER

Molecular Action and Physiological Function of Long-Chain Polyunsaturated Fatty Acids

BEGXINERTEFOREMICRROBAL X TV EEEICRHT LRER
Life-Prolongation of Short-Lived Synthetic Intermediate: Application for Producing Chiral
Molecules

RERICH B LENREMTERBEED 0 DZIEME

Chemical Research for Environmental Analysis and Decontamination in Fukushima
BEEMEHENEE L -BEEREEMOEEEFFM

Production and Characterization of Aromatics from Tropical Wood as Starting Materials
through Catalytic Fast Pyrolysis

ENHENEEEREFIH T2 FEERALLBERRVEHEREMORE
Molecular characterization of molecules regulating plant-microbe interaction, and utilization
of these molecules for breeding and effective fertilizers

HRATREH S ICH BT IXVEBIZ ORI
Study of plasma science and engineering toward sustainable society

FEIXNF - RFBRRVATLOGHRICLIERI N F - DT E NBER
Sustainable resource and energy for the survival of humankind based on the change
advanced energy and carbon recycle system

RVTFAANF2TENALIRNF-FIRICED A U R TDORFERRI CRRITSDBEE
Regeneration of peatland and peatland society Indonesia through rewetting/paludiculture
and bioenergy utilization

TOTORREELEICE FIEFEREMELTOEFRAKOBIRE
—3yrv— N2TIFVa T2 DARBLUVEERE—

Reconsideration of Water for Daily Domestic Use as Existence Condition in Asian
developing countries:Physical & Living Environment of Myanmar, Bangladesh and Bhutan

ErDGREBLTRIESFEEROEEM : RH. Xt 4R BFELSOER
ICRBE5Z5E - HISIEDE LV DRRER

Importance of the Bacteria Responsible for Food Poison That May Threaten One’s Life:
Elucidation of the National and Areal Differences That Influence Religious, Cultural, Social,
and Scientific Perspectives

INFRELDTAT T ERICHFBHIRNIDS I 2L~ 3 A ERERAKT R
Modelling of a Megaslide along a Major Road in Pakistan Based on the Undrained Dynamic
Loading Ring Shear Tests and Computer Simulation
IHREIC S IEHRMEEROERE LTOLBOEREZHDERIL

Soil sustainability on hillslopes for forest persistence: quantification by geomorphic
approach

IR - REEHEORVY AIIEDOEFRBDHEGIFEICSEAZHE
Effect of Bed and Channel Configuration on Life-time of Riverine Habitat
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Program-Specific Assistant

Professor 2016/1/1~2017/6/30

Soyoung Kim

Distinguished Visiting

Associate Professor 2017/5/7~ 2017/1/29

Feng Shengbo

Distinguished Visiting

Senior Lecturer Satya Nugroho 2017/9/1 ~ 2017/10/31

Program-Specific Assistant ~ PADILLA MORENO, Cristobal 2017/11/1 ~ 2018/3/31

Professor Alfonso

ﬁrogram'specmc Assistant g afendrri Komara Ragamustari  2018/1/22 ~ 2018/3/21
rofessor

Program-Specific Assistant ¢ e Urushima, Andrea Yuri 2017/7/16 ~2018/12/31

Professor
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RUDGS Activities from 2015 to 2018

FEMEMELZY MARBRES
Symposium of Unexplored Science Research Unit

2015 6.23

2016 2.29

2016 6.25

2017 3.11

2017 3.13

2017 6.24

2018 3.12

2018 3.17

FEMEMREI=y b [FTO-NIVEGFEBRER1I=-v b FHE
Establishment of RUDGS

EHFEEBHMFERARI- Yy MRIRERRERSES &
TJO-NIVEBFEBREAIZ Y Xy 74T RIT L
Symposium of ISS and Kick-off Symposium of RUDGS
REBEMFMEIZ Y MARHRES

Symposium of Unexplored Science Research Unit

F12 ARPAZMERER - €22 — PRI L (RIRFESR)
Kyoto University Institutes and Centers Symposiums

TR28FE JTO-NIVEHFEERAIZ Y MIRKR#FES
Symposium of RUDGS FY2016

REMFMEIZ Y MARHES

Symposium of Unexplored Science Research Unit

T2 FE JO-NIVEHFEERAIZ Y MIRKR#FSS
Symposium of RUDGS FY2017

F13ERMLAZMEBEMRRER - £ 42— PRI I L (ALUEER)

Kyoto University Institutes and Centers Symposiums

TO-NIVEFERRAIZY MIRRRBES
Symposium of RUDGS FY2017

RMRFMEMERR - € 42— YORITL
Kyoto University Institutes and Centers Symposiums

JO—-NIVEFEERBERI-Y NAREER WHE #iE
Public Relation Committee of RUDGS / S.Matsuura
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