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Promotion of research for global sustainability - Message from Directors —
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Message from Director of KURCA Reporis Of Resea I'Ch

L2 AT - B
BHE EfE
Norihiro Tokitoh, Professor, ICR

BE RHRFZIE19CHDEIMBRARAEMAR 52— (MR- 2—F) 0HIET.
DRt 2—BFIFBT3HE MEE. ZL T AZRARBPSTESNBIRERFESD
RREE. ZLUTC Bt 2P RO >THATAY I LA TITO [ RERZH R
ZubEVWEHRRFBEZIET 0N MEEHLEROEETY, FR27TEE4RICFAER
ELTHREL. SEERFHRA4EREDATOET, [REMFMRI=VRN TR B FUDF
Y7 1—EBRUL ARENENEEAANIZED BORTARBIOFZOHEELBED TVET,
FMERRBEEOBRIBTIE. AIARBEVITEN UDLPDLVZEN AL B ER A FhH IR
LW 572 EEEERIEL. T EBRIICZL TREOH I TERIASNBIEN RFEME DR
RTTMREHEER TR SEIIMAENARRICESLEHFL. 4DD[RERFMEL
ZybERBLTRAREEEED TVWET ZNVEDTHB[TO-NIVEFEBRRFAI=VRIC
BVWTH. ZNDIZYPDBERZOVEDICBIFTVWA[HERR ICEBLEFEERIBEDSRD
BRADBOEVHARF L VERFELTWET, £ IR EBER TR RERKAREDE
BROEBEELFEG T [FO—/NIVEFEBRERIZ N CORBEBNEVWEDS VAR F vL>
JEBL T ARBRZI TRECHLWAFEGIRCR XM REN B OB/ VET,

Currently, there are 19 research 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. Novel and challenging research is the
key to foresee the solutions. Initial “failure” may actually provide us with 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.”

JSA—N"IVEFEREBERBELI=yvFRILDAYE—T
Message from Director of RUDGS
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Sumio Matsuura, Professor, DPRI

TO-NIVEFEREMIZV NI MIRESERORERFZMEIZvMETOIZvbEL
T FK27(2015)F6RICRELEL Lo K1y M. RBAFZO7HE HMHREFE-2& 1L
SRR TXVX B TR RN, £ FE MR, 7T, R 72 7 s iR AR 2R, 42
BHRER) P SEL. BRSNS BRI A 1=y b e > TVET,

AIZYhD[EHaw] X —7—RETETOVIIMNCI. EBBICFIB T 28E 40 EMLFED
DIRREN KFWICHES LA [RBERREY | CREFRAEARIECTIEERBASIE
BRFRMENARIOTOI I I7MNBL BB DRBEAPFEIRAZTO— NIV 7 A B DR B
RICHKEL TWET COTAYIIMI A, EFTEN4FERE LB ENS. SEERRIEEEICEG
THRREOBEBREBEBETVEL .

—A. EEIE2015F9RDY IV T, [HEFTRRERREDHD20307 Y4 | &#HRIRLEL
Feo 2R BFEHEP B AL TRV EIFR P Re 61 7DOREBIR (SDGs:Sustainable
Development Goals)#* #8f5h TLET,

ATATTIME COEKE A REL B R BIZ(SDGs) EBEXR BN —BLTWBZELS . SEE
BEERREP EOBMICEDIIICEMTEED  BRBEBERETVEL L. AL UM HEE
T27AVI M RBEREOAF LGB EEBICTO—NIVEEFEBROMBRRICES T
ZET WBERIRIE COFMAIELTAMDHIHARICHOLTHEM TEEILEBMF/LLVERVET,

The Research Unit for the Development of Global Sustainability (RUDGS) under the Unit for the
Exploration of a Globally Sustainable Basis commenced its efforts in June 2016. RUDGS consists of
Japanese faculty members from seven participating research institutes in addition to foreign scholars.

The key term for our project is life span. Project members with specialties in the natural sciences,
technology, and/or the social sciences are taking on the challenge of global sustainability by addressing
many unexplored topics, which are organized into 18 tasks of horizontally cooperative problem-solving
research and fundamental deepening research. As this is the fourth year of the five-year project, we
reorganized our research tasks to achieve our final goals.

The United Nations set up The 2030 Agenda for Sustainable Development in 2015 and set Sustainable
Development Goals (SDGs), 17 goals and 169 targets, to eradicate poverty and achieve a sustainable world.

Since this project is consistent with the purpose and goals of these SDGs, we have redefined how and to

what purpose each task can contribute. This project, which has been promoted by RUDGS, is expected to
contribute to solving global issues by opening up unexplored fields of science.
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Molecular characterization of molecules regulating plant-microbe interaction,
and utilization of these molecules for breeding and effective fertilizers

SFEWRR - A58 21U Bk
Akifumi Sugiyama, Associate Professor, RISH

K —s£ &7
Kazufumi Yazaki, RISH

Papa Saliou SARR,

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

B BEOHEILS EHRBICKOSNTVET, IRNEPT7-—/NXX27-BREE. T
WEMDORIZIIENDEBREDRIHONZBDON B, BEM{beEHREAFIHIA T
9, Lo, EMETEBRENOREERDSZUIRFLANLTHE)EFINTHST, £
BHAEMOERPERICEG T, ENKHMDORBE TOENRECHEELBIATIZEHV DET
To AMERTIIRECOEMCHMPDENEEMEELMIATEILEBNEL TV ET, SEE
BIREERVWTAIZREFTICRS T 3RO EIC OV TOMELTVEL

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.

HESIU I LeEOBAERICHITS
BIEHZEEOHE

Study of genetic diversity within natural populations of diatoms
and Parmales

REETOAA HIE
Soybean growth in rhizobox

L¥WEm -8 7Io=vFa—-O7>
Blanc-Mathieu Romain
Assistant Professor, ICR

M R

ERRRREEA KEMRE - LEEE FAXKERERH
Kuwata Akira,

Tohoku National Fisheries Research Institute

HEIR BKERKOBAKIRICET THRATREICODRASHREEETHIREO—REED
20%EHEVET  ERODBERANDE(LBIREREL ETHORBEEHICH T IICEFRET
BT KRB DR ZIEE T 5 L TRRI R TY . CORB D0 ERETZD/ L
CEDT/ LB I CEBRICEREY CED TWEY ./ ULTTRDERITICLY) R, 1H %
PORFMOETRESELBIE TCRBLAMELBASPICT B LN TE ZNOSDEBHE R,
HERROBEROBERE) SOICHMLBITNREGDZENBRFINET,

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.

BRIRILRICLDIARENNM T2 ROBEREIRL

Development of Microwave-Assisted Chemical Transformation of Woody
Biomass

Driatom Parmales

17/ LB RENBOBFEMBETE (/YL E Triparma
laevis, ¥:5% :Thalassiosira nordenskioeldii ) MBS

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.

L5 - 5B S5/ X
Hikaru TAKAYA, Associate Professor, ICR

B m—B hEAE I¥H

Kyoichiro KASHIMURA, Chubu University, College of Engineering
B &S hEAE IFH

Takashi FUJII, Chubu University, College of Engineering

=B RE &M

Tomohiko MITAN, RISH
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BRI AR OO [ RRBRENSHGLI2BHEL T M VORLRICLIRE N (AT IO
RER(LEENEL-REMEEREL . BRI REBICBLVNTFRESRE R B & 3MIER T (R
K- 5 8) CRE v VDR R R (£ 7B B A) OREICE I [R170KICEEARE N1
IZADSOEME-EERN LA LR REERN | OBRICEIBA L, TR, S57IFMEEE VSR
BT DEHRBIES B <1 VOEREICED) T = ETFNAFO R RREE (~501) £ R %
= RAVOEAERIC BT B40FERDRE THS . FHMDRORLICH A, v 1 TR RHE R EF
MEMEREICHIEL S 2HE RISE B ORREE MG E BV B RIS EDRREICKIIL,
Valorization of wood biomass such as lignin and cellulose is a key to achieve the future renewable chemical
resources which can be replaced the current fossil-based material productions. For this purpose, we
conducted to develop microwave-assisted oxidative depolymerization of lignin to useful aromatic chemicals
by using environmentally friendly iron catalysts. A non-heme amidoiron complex catalysts was found to be
highly effective toward selective oxidative depolymerization of lignin in wood powders and tips. A microwave-
specific product distribution in the oxidation of lignin models was also successfully demonstrated. To
corroborate the observed specific, non-thermal effects of microwave oxidation, a microwave reactor system
was newly designed and developed, enabling precise control of microwave irradiation and heating profiles.
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Construction of Tautomer of Heavy Ketones and Enols and Their Application for Development
of Novel Materials Containing Main Group Elements toward Realizing a Sustainable Society

b WRm - B# TR DEF
Mariko YUKIMOTO, Assistant Professor, ICR

il BEE MBARFEZHEEHR
Mao MINOURA

College of Science, Rikkyo University
BHE B8 b

Norihiro TOKITOH, ICR

AR T a-KREFTIEEEMLARAEV TN EEERL. EZAPTEOAICR
ShTWEEERMLRICDEEEERT I $2 ThoeR AR RICHECME RIS
ISAT3ZEEBMELTVWET I RETREIN L SE ThtE, BotEE B1BICHAAT
CETAFL BT IWIL AN EERR-BET D TEEU A Fho 1 &L EDRIBICEY
BRDRES FILEED—DTHoa-KEEFT BTN OV 28155 ZEN TEELL,

Keto-enol tautomerization reaction is one of the most important concepts in organic chemistry.
However, tautomerization has never been explored for the so-called heavy ketones due to
the difficulty in the synthesis and steric protection of reactive heavy carbonyl bonds (double-
bond compounds between heavier group 14 and 16 elements). In this research, we designed a
methylene-substituted bulky aryl groups, TotCH2 group, and applied it to the synthesis of highly
reactive germanium compounds. The methylene-sub—stituted germylene bearing bulky aryl
groups and the corresponding germaneselone were obtained as stable compounds.

BEEMEHAMEL LEFERILESYORGE L5

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

SEFEFER - HEm M RE

Toshimitsu HATA, Junior Associate Professor, RISH
AR F& AtmELHREHREE

Sensho Honma, Hokkaido Research Organization
033 AVRT4F ATvIHERE

Joko Sulistio, Gadjah Mada University

D FET EEH

Takashi WATANABE, RISH fth 3 &

HEERENIFTYIPSBRONIRILNSSORNBRECERMELL TERT22LE
BRELTOVET BEMBAICLIBRAN RISV RISEDMEN #5H MRFEELEHE
BEBEVT7oEZTRBERECRIETHRISOVTIRFLEL 2 RIGEEL T, F 281 SRR,
AERHEEBAVFZEYPBEELTRHWAEMN YYD 7 U EZ TR EMREE L. CURIEE(500C)
NI TIEICHEAL.TIRISE(500C) NEMTIFETLELA, Sengon-CuBs LU
Sengon TIRISE DB TIE, 7o E=T7REIIHEEDHN SV EREERLEL .,

Biomass from tropical wood is potential to generate inexpensive aromatic chemicals through
catalytic fast pyrolysis route using ZSM-5 with pulse current apparatus. The effect of material of the
reaction tube was studied on the thermal decomposition of woody residue, chemical composition,
and ammonia adsorption capacity in rapid pyrolysis by energizing heating. Titanium, copper and
quartz were used as reaction tubes. The ammonia adsorption performance of Todomatsu used
as a standard substance increased markedly in the Cu reaction tube (500 “C) treated matter and
decreased in the Ti reaction tube (500 °C) treated matter. In the comparison of Sengon - Cu and
Sengon - Ti reaction tubes, ammonia adsorption showed higher performance in the latter.

it HEICH T EHFMERROBERLLTD
TEOERFEOEEL

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

BERASBEICLDIFANBEY T L
Production system of oil with fast pyrolysis system

BACHR AT - #2508 FAMH HEER

Yuki Matsushi, Associate Professor, DPRI
TNV INF T v B

Cristobal Padilla, DPRI

AH EE ZRBRFRER BEEHEH
Ryoga Ohta, Graduate School of Science,
Kyoto University

ARRTE. BEFOHFGEL > AN REZELHIRER IR TBOEESTHI T
LEETIVETBIET, RIBROFHRFHEMENEEMAHETFELEL, £, HIAIR
RICLBHEEDRE. BRBEICHOIBBKENEEEETIVELT, TEDOREMEEFM
L. MENY-FORZEAZELEERIL - FIRETET7L—LT—VEBELEL L, RS
NERET IV, BRICEIRERR - TARICHTIER - BEHIVILWEESR
DFHEIZE T B1EREL B0

This study established an integrated framework for dynamic hazard mapping of rainfall-induced
shallow landslides and debris flows based on quantitative modeling of soil accumulation by
bedrock weathering and creep transport, enhancement in shear strength of the soil layer by
tree roots, and fluctuation of subsurface pore-water pressure by rainwater infiltration.

RARLAEEFIVICEICRMICLZRERHE - LRRNYF—F3 v 7 (A)
ERBEOLHBERE (B).

A hazard map based on the developed model for rainfall-induced
shallow landslides and debris flow (A), and an inventory map of
actual erosion and sedimentation in the watershed (B).
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Bedrock groundwater responses to rainfall in a deformed slope
affected by deep-seated landslide

Bh s HRZE PN - 45EBI#  Cristobal Padilla
Cristobal Padilla, Program-Specific Assistant Professor

M2 B—B REMAFKRERBRFMERH

Ken’ichirou KOSUGI, Faculty of Agriculture, Kyoto University
EM Bty RBAFAFZRERZHER

Naoya MASAOKA, Faculty of Agriculture, Kyoto University
¥ & FEHAFKEREBFZFMRRH

Tetsushi ITOKAZU, Faculty of Agriculture, Kyoto University
3%

COMRE. RERBS REL. ENEHOHELI-REICHWT BRI NI EICKR-
STHATERRAIZN TOW S T KEN EDLIICEETEDHIERLIEHDTT , COMRFTDER
RS REET IR REMEOBVMEICSVW T RAEDERES R BITHT KOICEFEE
HDNFBIETT  COMEE. FEAIBTOR T RDRNCRERAKED LR EV>7-FIE AR IR
5|2 BITEIREEB T IDICHKILSET,

This study shows the hydrogeological response (groundwater behavior in boreholes) to rainfall
events of a slope affected by gravitational deformation and where deep-seated landslide
were observed. The objective is to find patterns in the groundwater response that allows to
infer characteristics in the deformation process of the slope that can be related to landslide
occurrence. The study can help to understand the groundwater flows in the slope and how it
is build up the groundwater pore (fracture) pressure related to slope failure.

BHERREERO-HORKE=1—A5— I BTIHE

Development of Numeracy for Disaster Mitigation to Realize
Self-organized Evacuation

BERINM2 SOBBRICEREITFANI TREL-RBHEEER LR
BHE. RAMOPRICHIPEERAELE LA,

Deep-seated landslides observed around Tsubonouchi town (Nara
pref.) after the pass of the typhoon No 1112. The rectangle marks
the studied slope. coastal village of Bangladesh

BiscHiZAT - gug ML AN
Michinori HATAYAMA, Professor, DPRI
LI RMARAFER ERFHRR

Yoji UEYAMA
Graduate School of Informatics, Kyoto University

IMFOKE TIHHEICR T SREY SHRESNTVET AT B £ OICREFEROEDR LA REIINTVS—A T ATAIRINL—TH BT
RICHUTHERFFBELAV L [ZIRVEGHEVIEDBR T B2 E | EHEL. S ADHIBT TITEI T 22 LERDSNTVET . BSDED TR 2 K 4 £
T BRBVRIICHICLATEIEE D7D I3 G TEDR 2 B EE (DL BIERET A EP KOSNETH  CORICEREL T RIZIFEALL

SNTVWEVDPRIR T ZZ TAMRE TR EFEDVRVE LIS TREL. 2he ¥l ¢
BZET ERBSDZDMICICUABEY) BRI EER T2 EEBREL TVET,, 2DBIC
TEEPKEDEBREIPEE-BFICAF TEHERICEATH-BRIICETN I HEERE
FARCBEN (B =2 —XFP =) 2 LI I FAERARTIEEBNELTOET,
Evacuation issues have been reported with various hazards, such as Tsunami in Great East
Japan Earthquake (2011), Landslide in Ohshima(2013), Hiroshima(2014, 2018), Northern
Kyushu(2017), and Flood in Joso (2015), Kurashiki(2018). Problems related to evacuation
information are pointed out in these disasters. The improvement of the quality of evacuation
information is being studied mainly by the Meteorological Agency and the Cabinet Office, and
development of human resources who are able to judge their evacuation by themselves In this
research, we aim to realize adequate evacuation judgment according to the place of residents
themselves by judging the risk change of the survival area. It is aimed to develop a method to
improve “Disaster Numeracy” that is the ability to understand numerical information explicitly
and implicitly included in information that can be obtained at the time of disaster

IFNX—HESL CO2HIHEICETAMEET VORI
FEICHITZHED CO2 HiHED LY FERAFRICRITT
Establishment of an integrated energy consumption and CO2

emissions model: Towards more accurate prediction of future CO2
emissions in China

W TERT LMK ECHATIRRIERBE ST L
Sediment disaster monitoring system operated by regional
community for their self-evacuation

BEMER - BB vEE £ OE
Wang Yuan, Visiting Professor, Institute of
Economic Research

meE BE  REM
Masashi Taketani, KIER

BB REEROEEREE
NAF2RITRNF—EEICAIT M2 BIEYDOBE

Breeding of gramineous plants toward revegetation of deteriorated
grass field and production of biomass energy

SFEWRR - 58 1E 28
Toshiaki Umezawa, Professor, RISH

A BE EFH

Yuki Tobimatsu, RISH
BEARFEER EEH

Takuji Miyamoto, RISH
=0 BT £7EHW

Rie Takada, RISH ftt7 &

2030F £ TICCO2HBEHENE— I T INGER T2V DR EBMDOBEZEIL. KB EAEBD1.5E L
ANDOIMENCKEERZEBERIELET, SEOHRE T, 2000~2030F(CHFZHREDI RV -
BCO2HHEEETNVEAVWTEEMISHMALARR. TRNF-—ENEE—RIFNF—-IVTRIC
B9 253RH12000~2015FNDCO2HHBRILICES T5—H RBERKDOB RN CO2HHE
DEKRICROAREEFEBEEZTWEIEP PNEL = £ FEDCO2BFHEIE2 DD FUAT
ZNEN2023%F, 2028 F(CE— 72 WA BEF AL ThEREABURIR S BTV EL

This study attempts to use a combination of decomposition analysis and the Long-range Energy
Alternatives Planning System (LEAP) model to quantitatively evaluate energy-related CO2 emissions
during the period of 2000-2030 in China. The result shows that energy intensity and primary
energy mix effects are the top two factors of CO2 emissions change in China during 2000-2015. In
contrast, economic scale effect is the main factor driving the growth of CO2 emissions of its change.
It is predicted that China will peak CO2 emissions in 2023 under the Quick reaching peak scenario
(QS), and in 2028 under the Medium reaching peak scenario (MS), respectively.
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RET7U7HEE T GRS MR CREREERENREL. ZOEEREEANEAY
BERELEH>TVET AR TR REEREERALNAF Y REELED B0, 1 X TN
AR ZE DD FBEET>TVET ETNVENELTIRERAVW VI E SR DOWEIC
$2ERFEER (CERBE) 1 XOEHEDZERIC. ERAABXFHEM THZVILHLDE
REEEBERRMBROEHRLCVET  CNOGRFESE/N1FVRIZCO2IFHHE DI X
WX —HFEREMMEEIELICLDRFRBEDEREL THHLETT,

Revegetation and sustainable use of deteriorated grass fields left after tropical deforestation
has been an important issue in Southeast Asian countries. This study seeks to develop
gramineous plants optimized for a sustainable production of bioenergy in deteriorated grass
fields. With bioengineering approaches to modify the content and structure of lignin, we have
developed new transgenic rice plants with high heating values (= high carbon contents). In
parallel, we also work for the selection and breeding of sorghum crop varieties with higher
carbon contents. The high carbon content biomass is promising as a raw material for carbon
seguestration in combination with energies which do not emit carbon dioxide.

TITICBIIBRRMBGBERE T IV ¥ — Rl

Carbon pricing policy and energy transformation in East Asia

1RV TRERORREIG ICHIIVILHLDOEFTRER
Sorghum cultivation in test field of Indonesian Institute of Sciences

WIRIREY Y  AHIE F BF
Akihisa MORI, Associate Professor, GSGES

ARG AKX T DIXINF - 2T LOBITE, BRI 2T LBIT. BUAREHE.
RO FZDERNORMETVEL L CORERN997FRBFBHEICLIRBINZDRILE
BHMIES1Z LT ORED PELEDOARAKNRENDREEFUIAS ESICHEDR K
BARULEDHEEHBERD, PEILEEA RS T ORI ROES DEEEEICL. AR
KARBEHE T BRE P EL 1= EERSHICLEL I,

This research analyzes energy transition in Indonesia toward coal-centered system despite
its commitment to the GHG emissions reduction from a multilevel, political economic and
geo-economic perspective in socio-technical system. It finds that the 1997 economic crisis
destabilized the electricity regime, opening a window of opportunity for Chinese companies
to reinforce interrelationship with Indonesian coal mining that have strong political influence
and intend to expand their business to coal power. The closer interrelation makes it difficult for
Indonesian government to stop coal power development for the climate purpose.

SEIRNF—LRRBRVATLOEIRICES
BEIRANX—DIFHEE ANELER

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

IRX—BIHHER - g N\ G2
Satoshi Konishi, Professor, IEA

15E kBl &£1FEM
Toshiaki Umezawa, RISH
F &F WERREZE
Akihisa Mori, GSGES

fth 4 &

VI EBBICEC/ M AR REMEBRL CrBEEBEL. ThERBS TRV X —TRIEL
THHEZB—H WBRAR[PS _BILRFEF K AN ICREL TEXREGLIATOIREC
RYCEEERETH AT LDORIREMEERFTIL TV ET E LEDE L PIILY— RiE AR
DREEERRRT 53— HIRKRIZRBERANICARL ABIEENCSIZEEM LR DL T
FIREA R EEBLERIEL TV ET, T2 AP RERFEF. 770227 (MRD
FEREMETORRTY,

We analyze the feasibility and possibility of the carbon sequestration system, that is consisted
of t biomass pyrolysis reaction driven by external fusion energy from lignin rich plants..
Carbon dioxide is removed from atmosphere, and converted to emission credit to assist
the economic development of the emerging countries and assist the solution of the land
use, energy, foods and poverty issues. This is an outcome of the interdisciplinary study on
technology, biology, environmental economics and community study of Asian countries.

BBEENIF Y RRFEEICSL P HFMATREL I RIVF -2 2T L
Fusion-Biomass carbon sequestration system for sustainable energy
supply

NEWS LETTER from Research Unit for Develof of Global Sustainabili



WL D FR —FHRAIREE~D [REB7 70— F

Lifetime of cities and regions: a "Kyoto approach" for sustainability

RE 7o 7 RFRA - Hi%
A FI

Wil DE JONG, CSEAS, Professor
F7RLT7 -70LX -9 T

R

Andrea Flores Urushima, CSEAS

R PT R BT BN O L3 B OB R EB OB IR I 35175 L #1817 DEEAH 72 (1950-1960)
;HILTALZAORBE. BEW AT T SRIEOEDICISAS 0, THFIA RO L 1%E
DELER, FHGE MR VR IREKFEOB RIS > T AR R REHIC S5, 1950F 2519605
KOBICRBHDEILEICE =L FIBOEILICERELH TS, DI ARICEIIDR
RERFRREBTBITOREVERL TVB. KRR BHBITRUBERROBFLICHEL
FBHEDINZ— 2 ZDHRDEHL 2T LORRERTERICHEL, ML/ o> ORPBHH
EHOWBT—ARET1DEEERDSRELINETHB, EVVIRTRICHEST B,

LAND COVER TRAJECTORIES FOR SUSTAINABLE CITY MAKING: BASIC STUDY OF LAND
TRANSITION IN PERIPHERAL AREAS OF KYOTO (1950-1960)

In order to respond to the recent interest for long-term and integrated analysis of urbanization
processes and following concepts of land use and land cover trajectories, persistence and path
dependence, this research will analyse the land use changes that occurred in peripheral areas of
Kyoto city between the 1950s and 1960s period. This period coincides with the fast economic
growth and urban transition in Japan. This study follows the premise that the urbanization patterns
emerging in periods of urban transition and economic growth crucially structures the subsequent
development of urban systems and should serve as a reference for the long-term analysis of
urbanization patterns and correlated factors of case studies.

TOTHEED
FENEADEFREB OEFG S

Life-time Characteristics of Asian Riverine Habitat

1950 F» 5 1960 ERXDORBICHEBHOESE ($TIL15) CHTD
Zb (LB, AO. 1273) BROERE  ANILE - T12 8>
Changes in land cover, population and infrastructure of Kyoto
Western area (sample 15) during the1950s and 1960s period.
Images created by Roberta Fontan.

BAsCH T - a5 TR s
Hiroshi Takebayashi, Associate Professor, DPRI

V=709 F-FILHMIMKE

Luu Xuan Loc, Ho Chi Minh City University of Technology
XTEY2THIT N RATE

Meg B. Bishwakarma, Hydro Lab

TLYL HPRSTHEERIES

Im Sim, Ministry of Industry, Mines and Energy, Cambodia

FEROH MR EERELZEDFAIEDO LM ABZIECHETI2BEMDEFEB LR
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7 —=IVCEAT3IERERET 2,

Lands in and around rivers are the habitat for human being and riverine fauna and flora. In this
study, life-time characteristics of habitat on low flatland with fine sediment and alluvial fan
with coarse sediment are discussed. Additionally, effects of human impacts on the life-time
characteristics of habitat are discussed. The differences of life-time characteristics of habitat
between upstream and downstream areas are clarified and these obtained results can be used
for town and city planning around rivers.

NEIFRZBAV: BNCT EYENEFF MDD
HRAIE

Novel analysis method for BNCT pharmacokinetic evaluation by
use of a compact neutron source

FARBETICL>TARRRIRELLEY v LUT T
Siem Reap River with severe bank erosion due to bed degradation
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Kai MASUDA, Associate Professor, IAE

NIVTSESLNCT N IXNX-—BITZMER
Mahmoud A. Bakr, Institute of Advanced Energy

Bt Ee REKRF EESERFHREMER
Yoshiyuki Takahashi, Inst. Integrated Radiation and
Nuclear Science, Kyoto University
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BATRBEPATHIOT AN T TWET  RERFSAEEER TS LT. EHOEBE
ICHEAATEEL . AR OBH TO L VN ABEREDEILISRBEORBETYT ZOLIWARE
ELTHIRFIN TV BRI RFEFHIREE BNCT) ICHWTR BV ESZRECERME
BT BILAYMORRIP AZLRBLLE->TVET, COMR TR ZOIILEIERRD
IEICETBZEBEL. REFESAVSA TV AR FIFPEFRICKA TN HEFRTD
AL MR OWED OBEE R T EH A AEORERICHELTVET,

Establishment of a cancer treatment method with extremely low burden that can be applied
to elderly patients is an urgent issue in realizing a society of health and longevity. In Boron
Neutron Capture Therapy (BNCT), which is expected as such a treatment, the development
of 0B compounds with high tumor selectivity and accumulation is a major issue. In order to
contribute to accelerating such drug design research, a novel analytical method to quantify a
trace amount of 19B in the blood is being developed in this research, which can be carried out
by use of a compact and less intense neutron source instead of the nuclear reactor neutron
source currently being used exclusively for this purpose.
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RE B EERAMERE, WAMEHEBALLEEBERADEMAT
EREREE LHPMET 2R, B LOMRRICICERAT 3R (K8
4RR) ERABIETBEERT S,

The principle of the proposed '°B quantitative analysis method:
Probing neutron-inducing nuclear reaction with '°B generates a
bubble in a tensioned metastable liquid (organic solvent) containing
the biological sample.

BIEMICHITEIARENAF 2 RE RO
—hHPF7R2 277V iEHEOH

Sustainability of woody biomass resources in arid regions
- A case of the Aral Sea area in Kazakhstan

WA T U 7S RER - g5us Bl A
Osamu KOZAN , Associate Professor, CSEAS

A Et SRR

Kayo MATSUI,CSEAS

8 S & A HREHWIKRIEFMEN

Satomi SHIODERA,Research Institute for Human and
Nature
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The Aral region in western Kazakhstan of Central Asia has an arid climate with few
vegetation. There was a huge inland lake called the Aral Sea. However, it has dried up due
to anthropogenic destruction leading the serious land degradation. Government and the
international communities have promoted afforestation for environmental conservation and
have also limited the cutting of timber trees necessary for residents' lives. So for now, another
tree is used instead. In order to clarify whether this timber can be used in the future, we are
investigating policy measures and timber consumption in residential areas, and how much
trees are growing and available in the nature of the area.

BHPERVT—42ICETD
WIBEESHEERS 7TOEKREMRE

Practice-oriented research on medical care
for the community-dwelling elderly in Bhutan and Japan

T IO REM I L BARDEZ TV B 5
A timber cutting area in the Aral region
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Ryota SAKAMOTO, Associate Professor, CSEAS
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Tashi PHUNTSHO,Department of Medical Services, Ministry
of Health, Royal Government of Bhutan

Mk BEF FBREAZREZHER

Emiko Kato, Graduate School of Medicine, Kyoto University
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Mai Tatsuno, Graduate School of Medicine, Kyoto University 1t 1 A
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(2 AREEN — BN NIEEEZTOET,

How to care the elderly is one of the issues to be addressed by the international community.
According to the reports of 2017 Population and Housing Census of Bhutan, the life
expectancy at birth in Bhutan has increased to 70.2 years, and the percentage of the aged
65 years or over reached 5.9% in their populations. In 2010, we started a community-based
medical care for the elderly in Bhutan. Health checkup is a pillar of the program because we
consider the checkup as important opportunities to grasp problems around the elderly and to
prevent the elderly from future diseases, disabilities, and deaths. The elderly program should
trigger and help to maintain the bond and harmony in the communities.

RERICHIIIRIBMSTRERTE
E#tEIE D7 0EHERE

Collaborative Research of Radioactive Contamination Analysis
and Agricultural Remediation Technology in Fukushima

T2 FE@AHYBER 2019F2A28H
Khaling Basic Health Unit, Bhutan on February 28th, 2019
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Yoshikatsu Ueda, Assistant Professor, RISH

EH BB HEKRZ - -HBEZH

Yomei Tokuda, Faculty of Education, Shiga University
HEE RERAF AERERFEGHFMER
Naoto Nihei, Graduate,School of Agricultural and Life
Sciences, The University of Tokyo

BE F FEHKRF - -BERFAREWER
Minoru Tanigaki, Institute for Integrated Radiation and
Nuclear Science, Kyoto University 21 A
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Radioactive Cesium fell down to cultivation area around Fukushima prefecture by the accident
of Fukushima Daiichi Nuclear Power Plant on 2011. We conducted various methods to clean up
soil for agriculture. One of the major method is to strip topsoil up to 5¢cm. This decontamination
method has been carried out inside highly polluted cultivation field by radioactive cesium and
not on the levee around the field still now. We investigate the contamination variation around
cultivation area by using the walking radiation measurement system KURAMA(Kyoto University
RAdiation MApping system) and by direct measuring of radioactive cesium concentration. We
also checked the radioactive cesium in irrigation water for checking the weather dependency.

ALY T ADREBREEER (1R BREEN)
Surface contamination density measurement of radioactive cesium
(litate village, Fukushima)
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Report of visit from international researcher

2R FHNBAVER
Amano Patino Midori E.

Program-Specific Assistant Professor
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Coming to Japan to work as
a researcher was a dream ever
since | finished high school in my
home country, Mexico, where we
see Japan as a leading country
in the development of science
and technology. | had no clue
how | would actually end up here,
but learning about Materials
Science during my final year of
the bachelor in Chemistry at the
National Autonomous University
of Mexico (UNAM), paved the
way towards this journey. | got
increasingly interested in the solid-state chemistry as an approach for
the development of materials with the potential for scientific and societal
impact. Among the solid materials, oxides are extremely important as
they are abundant on the earth's crust and have been part of human
life from the beginning of history. Furthermore, given that in the periodic
table more than 75% of the elements are metallic in nature, metal
oxides are a class of materials that have been, and continue being, the
subject of extensive study in the field. One of the relevant aspect of
metal oxides in the Materials Science is their structural tunability. As
solid-state chemists, we can design new materials at the atomic level
and use the interplay that exists between the structure and the resulting
properties to tailor the materials' functions.

The synthesis methods are a crucial part in the development of new
materials. | had the chance to learn about a synthesis approach called
"topochemistry” which gives access to materials that are so called
metastable (long-lived excited states of a crystal system which are not
the most thermodynamically stable configuration), at the University of
Oxford during my DPhil with Professor Michael Hayward. By operating
at low temperatures (<< 1000 °C) and utilizing the different mobility of
species forming a structure, it is possible to stabilize the products that
form the fastest in a solid-state reaction. This allows the preparation
of materials which are inaccessible via conventional high-temperature
synthesis methods. During my final year at Oxford | had the chance to
attend a talk by Professor Yuichi Shimakawa from Kyoto University, in
which | learned that, in addition of tuning the temperature, by tuning
the pressure we can also access otherwise unachievable materials.
High-pressure can stabilize structures which would not form under
normal conditions. And it was for learning more about this approach
for the synthesis of new materials that | finally arrived in Japan, in the
Institute for Chemical Research as a JSPS postdoctoral fellow hosted
by Professor Shimakawa.

Towards the end of my JSPS fellowship | grew in the idea that there
is a critical need for the efforts of research in my field to be invested
in the development of new materials for their application in clean and
sustainable technologies. With these goals in mind, | am fortunate
to incorporate this year as a Project Specific Assistant Professor
at the Research Unit for the Development of Global Sustainability
(RUDGS), for 1.3 years, to work alongside a team of researchers from
seven different institutes from Kyoto University, collaborating in an
interdisciplinary fashion.

My project at the RUDGS will focus in a particular class of ion-
conducting materials which have gained renewed attention for the
development of clean energy sources, sensors, and high energy
density batteries. Within the ion-conducting materials, oxides
exhibiting oxygen-ion conducting behavior stand out as a promising
playground for new technologically relevant candidates. In addition
to their fundamental relevance in the field of chemistry, suitable high
performance oxygen-ion conducting oxides find use in solid oxide fuel
cells (SOFCs), oxygen separation membranes and membranes for the
conversion of methane to syngas (an intermediate for the synthesis of
natural gas (SNG), and for production of ammonia and methanol).

| hope to be able to contribute with all that | have learnt throughout
the journey and make the most of this opportunity at RUDGS.
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HErEEROEERBRENAFYRI RN —EEICH -1 2 RHENDEIE
Molecular breeding of biomass grasses for energy production through revegetation of
deteriorated grass lands

HENBENBEERERHM TP F2ERALALBERUSVREMORSRE
Molecular characterization of molecules regulating plant-microbe interaction, and utilization of
these molecules for breeding and effective fertilizers

HEEMEHEMNEE LT ERILEM EBDBRREDRE EFFM
Production and characterization of aromatics and pyrolysis product from tropical wood as
starting materials through catalytic fast pyrolysis

RERICH I PREMST RN & BIBEIED -0 DEHEM T

Collaborative Research of Radioactive Contamination Analysis and Agricultural Remediation
Technology

in Fukushima

R7OTICH T BRBMEBERE TRIV¥ —Exif

Carbon pricing and Energy Transformation in East Asia

BEMBHRROLOBEK=1—XF7 2 —(ICEHTHMRE

Development of Numeracy for Disaster Mitigation to Realize Self-organized Evacuation

WHAEICH I EBRMERROERE LTOLBOFRFFDOEEL

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

THEOABLOEFEROHF R

Llfe time Characteristics of Asian Riverine Habitat

AT EHIRDOFH—IFRAIEEMEAD [RET7 7A—F)

Lifetime of cities and regions: a "Kyoto approach" for sustainability

BIRICE I BARENAA Y IERDOFHFE—HY T X2 T IV ERIBO A
Sustainability of woody biomass resources in arid regions - A case of the Aral Sea area in
Kazakhstan

BPERVIT—2 602 BEEESREERS 7OXBREME
Practice-oriented research on medical care for the community-dwelling elderly in Bhutan and
Japan

BHRLRICEBZARENIF Y XDBERE R
Microwave-Assisted Conversion Woody Biomass toward Future Sustainable Resource
Development

HERHIVNNLTEOBRERICH T3 BIBHSIREDHR
Study of genetic diversity within natural populations of diatoms and Parmales

BEwWgsbr /I /- VEERMFOBEEFRARLHEIERICAT
A SR TRMBRREANDICHA

Construction of Tautomer of Heavy Ketones and Enols and Application for Development
of Novel Materials Containing Main Group Elements for Sustainable Society

FEIXNF—ERFBRRIATLOGHBRICLIERIRILF —DiF s NEETF
Sustainable resource and energy for the survival of humankind based on the change of
advanced energy and carbon recycle system

N R RE BV 2 BNCT EMENREFFMD - DF R HHiE
Novel analysis method for BNCT pharmacokinetic evaluation by use of a compact neutron
source

IXVF—HEERU CO2HHHEBICRATAMEET IV DIEE:
FRICHFZHED CO2 HFFHED & W EE A FRICHE T
Establishment of an integrated energy consumption and CO2 emissions model :
Towards more accurate prediction of future CO2 emissions in China
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