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Realization of Sustainable Society
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In FY2022, after the replacement of the Unit Director and the
improvement of the COVID situation, the Unit's activity policy was made
more interdisciplinary and effective. Eight participating departments
have launched "meetings" to discuss global environmental and energy
issues in partnership with interdisciplinary departments on any theme.
As a starting example, Institute for Chemical Research, Institute of
Advanced Energy, and Kyoto Institute of Economic Research teamed
up to hold a discussion meeting entitled "Interdisciplinary Discussion
on the Current Status of Organofluorine Materials and Global Issues" in
collaboration with Daikin Industries, Ltd. This was followed by a total
of five interdisciplinary meetings held by Graduate School of Global
Environmental Studies, Center for Southeast Asian Studies, Disaster
Prevention Research Institute, and Research Institute for Sustainable
Humanosphere, which has made the unit activity visible and clearer.

HAXCRELEEIRI—T 17
The first meeting held at Daikin
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The Kyoto University Research Coordination Alliance (KURCA),
which was launched as a university organization in 2015, is based
on mutual cooperation among 18 different affiliated institutes and
centers, in collaboration with faculties and graduate schools, of Kyoto
University, carrying out distinctive educational and research activities
(https://www.kurca.kyoto-u.ac.jp/ home) with "free thinking" as the
guiding principle. One of the platforms of our activities is the "Research
Units Exploring Future Horizons". The Unit involves invited foreign
researchers and spirited researchers outside the university in addition
to faculty members, researchers, and graduate students, and is taking
on the challenge of ambitious research to pioneer "unexplored science,"
which no one has ever ventured into before, through wide-area and
multidisciplinary collaboration. We also believe that one of our important
missions is to foster a spirit of challenge and then next-generation
researchers with new perspectives.

As pandemics, global warming, and environmental problems cast serious
shadows over society these days, it is becoming increasingly important
for experts in various fields to join hands and create a new paradigm
through wide-area and multidisciplinary cooperation. The Research Unit
for Development of Global Sustainability (RUDGS), which aims for a
sustainable society on a global scale with the keywords of environment
and energy, is expected to make a significant contribution to deepening
fundamental research and pioneering unexplored science that will lead
to solutions to these problems. In particular, the RUDGS is exploring the
image of unexplored science and its relationship with society, including
the development of new industry-government-academia collaborations.
These efforts will greatly contribute to the general activities of the
Research Units Exploring Future Horizons and then the KURCA.
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Takeshi HASEGAWA
Director, Research Unit for Realization
of Sustainable Society

The Unit aims to discuss global environmental and energy issues through
interdisciplinary and joint research that transcends industry, government,
and academia, to find new issues to be addressed, and to conduct
completely new academic activities based on this Unit in cooperation with
researchers and policy organizations around the world.

From this fiscal year, we have made a particular effort to clarify the value of
the Unit's existence by identifying new issues to be discussed, rather than
simply promoting joint research.

As a first step, Institute for Chemical Research and Kyoto Institute of
Economic Research, both of which are working on PFAS science and
policy, respectively, have decided to jointly discuss how to connect science
and policy on perfluoroalkyl substances (PFAS), which are of global
concern as persistent organic pollutants, and how to efficiently respond to
the most pressing issues. We also initiated our unit's first industry-academia
collaboration, and as a result, we succeeded in setting up discussions with
a relevant government ministry and international organizations such as the
OECD, giving us a great foothold for the next year.

This is indeed an opportunity to pioneer a new policy of disaster prevention
and regional integration through collaboration between the Disaster
Prevention Research Institute and Center for Southeast Asian Studies. In
addition, Graduate School of Global Environmental Studies took the lead in
creating opportunities to actually discuss climate change and zero-emission
initiatives in other countries with the researchers in charge of these issues.
Furthermore, the Unit's activities in public forums have become visibly
more active, with Research Institute for Sustainable Humanosphere taking
the lead in discussing initiatives related to the production and utilization of
biomass.

| believe that under the new structure, each department has been able to
actively utilize this Unit and accumulate vitality for the next fiscal year.
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Research Reports
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Takeshi HASEGAWA
Professor, Institute for Chemical Research

Exploration of decomposition mechanism of SDA phase of
BT 2 TrLE—BIEHRER

organofluorine materials Toshiyuki NOHIRA
Institute of Advanced Energy

PTFEIZ/N—ZILAOTILVXIVEHP B EIC/ S X T UIBEE S, VT 17
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TCBFETAICERL. LEFROD) FESEEERILEL 1, ZOFE
R. A FHD [BUNRERFE] 2D U THEEP B, ZTUSHSTHF/ %
FLUDPCLABEBIEN REEINELZ, Chid BxEOREN S &Y
REL1BMBEDBESINIDSEELIONET,

PTFE comprises a high-density molecular assembly of perfluoroalkyl chains,
which is a major obstacle to recycling. To loosen the packing structure, we
focused on the electrolytic reduction technique and studied the molecular
assemble structure before and after the treatment. The results suggest that
the "helix-reversal defects" in the molecular chains are reduced, and the
assemble structure becomes more organized, which makes the molecular
packing rather strengthened accordingly. This should be due to the high
temperature during the reduction, which induces the more stable 136
structure.
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Low-cost and convenient encapsulation for perovskite solar cells
using printed circuit boards

NATZAIMKBEMIE, KBHALTTIIEL BELED DL EEE
DAIZERXBE,PSERERHTADICHARINTVWET, LAl 2
DEEERLTADICIE, ROTZHIMKBEMERBEDZ N/ Sy —
CTRETIVENHIET, AR T, BN TVAAERERANT,
NATFZHM KB EMER IETIZEERELET, HIELAT /NI RIS,
FTTAZRRETCOEBEOEARFERICENT, XOTIAIMKBERD
M AMEICDWTHRRETVET,

Perovskite solar cells are being developed to harvest electricity from low-
intensity, artificial indoor light sources such as white LEDs. To be effective
in this role, however, the perovskite solar cells must be protected by
encapsulating the device in an air-tight package. In this work, perovskite
solar cells are encapsulated using low-cost printed circuit boards (PCBs) .
The devices will be part of a system to test the operational lifetime of the
perovskite solar cells under real-world indoor use in offices and homes.

EIESREICE I A=Y T Eif

Imaging Technology Based on Direct Excitation

T—=UMEEMIE. EIREMEMEICHUARRETREA Ty MEREL T —
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(ZIEKFIAIN TV S, AR TIE. BBICEEETL /RS ] pE LB R
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ERRUCEDIET—INTO—TERERL =, 72EAIE. A—RAFIVEIRT —
NEARZERTIET. EMBRED FICBTFEET S N-XFILEICHITS
C(spd)-H #EEDT—INEFEERBL

We developed a new type of photocaging methodology based on C-B bond
cleavage by the direct excitation of the previously reported borate complex.
We tackled to develop the photocaging of the C (sp®) -H on the N-methyl
group, which is a prevalent motif in pharmaceuticals. The caging methylation
of the pharmaceutical precursor was achieved by the SN2 reaction of
jodomethylborate with the nucleophilic nitrogen to construct the formal C (sp?)
-H-caged pharmaceuticals. This approach based on the photoinduced C (sp?)
-B bond cleavage permitted to build the caged pyridostigmine and caged
acetylcholine, which control the neurofunction and are extremely challenging
molecules to convert the caged probe.
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MURDEY Richard James

Senior Lecturer, Institute for Chemical Research

FEAN T ERATESEHIELANROT XD KIS Ei
Encapsulated perovskite solar cell for use in ambient
environment
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Hirohisa OHMIYA

Professor, Institute for Chemical Research
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Satoshi ARAI
NanoLSI, Kanazawa University
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Yuto SUMIDA

Graduate School of Medical Sciences, Kanazawa University
HIRIT @RARFETIMAEMELCER

Taniyuki FURUYAMA

Graduate School of Natural Science and Technology,
Kanazawa University
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Imaging Technology Based on Direct Excitation
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Direct Synthesis of Alzheimer's Disease Drug Candidates from
Woody Biomass

EBEEROHENFELH. BETJRERRERCHIRENIFTYINDE
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The development of a more sustainable society requires abandoning our
reliance on fossil fuel for both energy purposes and as feedstock for the
chemical and pharmaceutical industries. Woody biomass is a promising
candidate to replace fossil resources; nevertheless, new and more effective
and practical process are needed to take full advantage of this renewable
resource, and especially of lignin, one of the main components of wood and
the most abundant aromatic carbon resource on the earth. We have recently
developed new processes to convert lignin into various functional molecules
and we have confirmed their bioactivity towards the in vitro inhibition of the
aggregation of amyloid-beta and tau proteins, which are known to be linked to
the progression of Alzheimer’s disease.

B-BNUIEHHBICEBINNMF7IRE L
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Biomass Reforming and Smoothing of Electricity Supply-
Demand by Variable Combined Heat and Power Supply

TOIIv a b ORATRERFAIXNX-OFBREED TS REDE
EWHEABRRTRAEDICFETETVEBA, NMMAYIEBREOH-<
AUOBNIBE ICEB AR EHLEA-EOIIVIa>DESTHENT. 2
ZICKERGEEDH TRFADOHREMGETIE. AXMEZEDORICDE L
FHERETEET, 2 TAMBIEIMBAKEREZEALLBEICENTN
1A REH R TBIEN TEBRREBEL. B EHAFBHITITX
WX —BEHXT LOEBRNDORFERRERRT DI EEBIZELTVET,

The utilization of nuclear energy is effective from a zero-emission perspective, but the
low-grade waste heat is currently not being utilized effectively. Biomass-reforming to
produce hydrogen is known to be enhanced when steam is supplied, so in this work,
biomass-reforming by microwave under the steam supply is focused. In this fiscal year,
construction of the system is completed.
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Francesca PINCELLA
Senior Lecturer, Institute for Chemical Research
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Takashi WATANABE

Professor, Research Institute for Sustainable Humanosphere
BIRME REEKE EGERZE

Tomohiro MilYASAKA

Department of medical life systems, Doshisha University

AR B REEKRTE EGERFS
Satoru FUNAMOTO
Department of medical life systems, Doshisha University
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Schematic illustration of the direct synthesis of

Alzheimer’s disease drug candidates from woody biomass
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Juro YAGI
Associate Professor, Institute of Advanced Energy
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Satoshi KONISHI

Research Institute for Sustainable Humanosphere
1E R EFEARRT

Toshiakii UMEZAWA

Research Institute for Sustainable Humanosphere

HE#2 TILF—REER
Hiroyuki TAMIYA
Graduate school of energy scicene fth24
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Development of Biomass Rapid Pyrolysis Technology for Simultaneous
Production of Char and Liquefied Products: Investigation of Catalytic
Effects during Heating at Elevated Temperatures

BREOHBPRIEEB(LPHANAEEE P ALRERORBELDIE
FAOCEMER»SBRALIEEMELEETIIENBREREGES, K
BNAFYREMBEOBFEET CRRANET DI LT, #niEZE (Char)
EREEEMEMBHCRES S, BBEERRRT LN TEET, KA M
FREULSETEEMELECA, RIS DR RIS HE DR (KESER)
DED R EDRTE ICERR SN, EEEMMBERDXH =X LD X O
b‘?%anibtfo

The depletion of fossil resources and environmental degradation have
become global problems, and the solution is to produce useful chemicals
from unused plant materials that can serve as substitutes for fossil resources.
Fast pyrolysis of woody biomass in the presence of a catalyst can solve the
problem by developing pyrolysis residues (Char) into functional materials.
When wood powder samples were mixed with copper powder and heated
rapidly at high temperatures, traces of copper catalyzed reactions (see

arrows) were observed in the cross sections of the pyrolysis residue, providing
a clue to elucidating the mechanism of functional material formation.

SEERIEFMB A<M FTH2/— L
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Develop an advanced eco-friendly scenario
for bioethanol production

BLEEFRELE R CHIEN A AT ZADSNAABRFIP b2 REENETHI
B R RE A EFE O ICELET . AR T, {EMBacE D E il
ENBET SEMEE VA0 EOYS LSRR R T LERH
U, YRIXEDINERZEME NEELEL - ZDOE. 7 EO—ILERIAIE/NA F
Y ADERNRRICL)BEREL 1-EE MR ABRERW TN\ MA I/ -SSR
KRCRFICEBRUEL = YRIXEDPNEREY LB REICLVESERIT
EPRmTITHEAETHBICES>TVET,, BEREM,PSN1FHBRAE DL
AT, HEGBBERIEZ OIS, HEaBEEECEMULET,

The production of biofuels and chemicals from renewable plant biomass
contributes to the establishment of a sustainable humanosphere. In this study,
we developed a pretreatment system using microwave glycerolysis with an
acid catalyst to disintegrate the rigid structure of plant cell walls. Glycerol and
sugars liberated from the plant biomass were then simultaneously converted to
bioethanol using recombinant yeast. Sugarcane trash causes smoke pollution in
Southeast Asia and other regions due to field burning. The production of biofuel
from agricultural waste will contribute to mitigation of global warming and the
smoke pollution, as well as to the sustainable agricultural production.

BT - BET
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Toshimitsu HATA

Junior Associate Professor, Research Institute for
Sustainable Humanosphere

AR F&  AUBEIIMR SRS RERRS

Sensho HONMA

Forest Products Research Institute, Hokkaido Research
Organization

D[R] AETFEMERRT
Takashi WATANABE
Research Institute for Sustainable Humanosphere

B EREEDOWEICEIRIN /-, $RIC LR RIS DR
Traces of post-catalytic copper reaction observed on a
cross section of pyrolysis residue.

SETFE TR - R
HEFENAYF LI HET
Sadat Mohamed Rezk KHATTAB

Program-Specific Senior Lecturer, Research Institute for
Sustainable Humanosphere

D bR EFEMZER
Takashi WATANABE
Research Institute for Sustainable Humanosphere

R EAN TxLF—EBTEHER
Masato KATAHIRA
Institute of Advanced Energy

KB 8 IxNF-BITEHRER
Takashi NAGATA

Institute of Advanced Energy

142

Scheme for developing the scenario for bioethanol
production from the lignocellulosic biomass
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Environmental Radioactivity Analysis and Collaborative Research
for Environmental Restoration in Fukushima Prefecture

2011 FICHRAELEERERICLZEERED D BIE ST AE S LA
E0 o, 517 — N1 (KURAMA-II, Kyoto University RAdiation
MApping system-II) (CLBIRBEMEBEDU T ILZA LBIEEZhE Tt
TEFELZ, 2022FEICHWVW T, FMHPILBEICHWTHIEE LS GPS
MIBRHELIST—EMRT D10, WATREICLIIRITYYELTHRIBIC
IOET MEBRESREEICTVELEZ, KURAMA-IIIZDWTIRZhE
TOEHARERD H5H . BFICTANT TAN) —FFEDBRICDOVTIIHHLL
BYANZFETHY . FHLOEHAIRITOMRRERICENET,

We have been measuring environmental radioactivity in real time using
KURAMA-II (Kyoto University RAdiation MApping system-Il) to investigate its
contamination around Fukushima Prefecture due to the nuclear power plant
accident occurred in 2011. In our research, in order to solve the problem of
GPS positional error in forests and mountainous areas, we will perform 3D
mapping by camera photography at the same time to provide highly accurate
positional information.

Although KURAMA-II has been used in the past, the application of
photogrammetry is a new method to be introduced, and this is a research and
development of a new measurement technigue.

AT RREERICBIIBREECEO(RFRRM

Grass biomass breeding towards carbon sequestration

BRI S OBEICHE T T Hm MME R HIC A K ICERIIL TV TR
EREOEERESEAVEEREEL>TVET, RARTIE, #HiET
BERICBUBNAATREESED B0, 1 XA AT IEY DD FE
BEACRIITREA/ N3 FEEAFTEDTVET, BE. 1%%2H
WEVTZUEARUERROBRICE IS, EHARAIRHEY TH5
IYINHLDEREEEERRMERLEDTVET, ChHERFEEN
1ATRIECO2HHEB D IXINK—EEREDHEEBICL DR RMRE
DEHRELTHELTT,

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 grass plants optimized for a sustainable production
of biomass in deteriorated grass fields. Based on the knowledge obtained by
model experiments with rice, we are working on the selection and breeding
of sorghum lines with higher lignin content. The high lignin content biomass
is promising as a raw material for carbon sequestration in combination with
energies which do not emit carbon dioxide.
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Yoshikatsu UEDA

Assistant Professor, Research Institute for Sustainable
Humanosphere

AE X ESEFHAREHRER

Minoru TANIGAKI

Institute for Integrated Radiation and Nuclear Science
“HEE \EAFRERFH

Naoto NIHEI

Faculty of Food and Agricultural Sciences,

Fukushima Univeristy

FIRF v NN TOSITH —NAFFR
Walking survey analysis in Uji campus
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Toshiaki UMEZAWA

Professor, Research Institute for Sustainable Humanosphere

BN M EFERRRR

Kenji UMEMURA

Research Institute for Sustainable Humanosphere
MR B KEREFAHREH

Masaru KOBAYASHI

Graduate School of Agriculture

LY SLZ)nq KRB

Reza Ramdan RIVAI

Research Institute for Sustainable Humanosphere
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Sorghum screening
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Impacts of anthropogenic and natural drivers on the sustainability
of rural societies in the Vietnamese Mekong Delta

NhFLOXATIVE (VMD) 13 IFDREBICEBELTVET, AMETIE Y
E-b 2227 (RS) EEEMICBIESINKRT —2%FEAL T, VMD £FD
NEENRPSORBNEFRRINEBENOELEE/LLEIIELTVET, RS
DRERFRI T 5012, 2021 F10AH»52022F 2R TN21 BREICEMRAE
EEML. ANOESH 1,200 km (SA->TRBIEZEEHL. DEFAELEL
2o AMALDIEF R BB REHBLRREL TOBZEF DI ELT, 72720,
BEIZERINTT, £ LATHBEIONIFIE@EREL WA EbhhNE
U7z 72720, —EBDBATIERL B RBICHBELATOHET, IIIFDREIL. A+
FHBBADHDRITT . VIN—~yROYIFIL, VMD 24 THERN T,

The Vietnamese Mekong Delta (VMD) faces riverbank erosion (Figure 1). The present study
attempts to quantify the long-term eroded sediment volumes from the riverbank and riverbed
in the entire VMD using remote sensing (RS) and historically measured bathymetric data.
To verify RS results, we conducted a field survey from October 2021 to February 2022 (21
days) to track the bank coordinates and measure the slope along approximately 1,200 km
long of the main river. We found that the riverbanks near the estuaries are alternately eroded
and deposited; however, erosion is dominant (Figure 2) . We also found that the riverbank
around the brick factories is typically stable; however, some places also suffer from severe
erosion. Riverbank erosion is more significant on the islands than on the mainland (Figure 3).
Riverbed incision is dominant throughout the entire VMD.

M IBKECHTEMELIN I 2O LEDEDHD
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Development of an assessment tool for hillslope hazards by heavy
rainfall toward resilient local society

ARG ERCHEILTBKEOREDOR LSSV ERDCERICEATS
KXFENEETIVEREL. EFOARIE/NY —-FOFFE- o181k
AT LERETIIEEENELTVWET, COYRTLTIE. TEDEAD
PR HERIBIER AT LLETOLEREIZL -3l lld-oTHE
L7257, iEMIIRRICK D LB DHMBIREEEL DD, MAKDREIHF
SFEFEKENG L EEHETE2ET. BROETICHEIRBEARTOR
REBBDOIED V) EFFETEET,

We developed a hydro-geomorphological model for predicting rainfall-
induced shallow landslides on soil-mantled hillslopes. The model
simulates accumulation of soil layer on hillslopes by bedrock weathering
and soil creep. Reinforcement of the soil layer by tree roots was
formulated as a function of soil depth. Subsurface rainwater percolation
and pressure increase at the soil bottom are also modeled and validated
by hydrological observation. Coupling of those models enables us to
evaluate spatiotemporal change in hillslope stability during a rainfall
event.

B K RRZTFR - AEBUR
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Sameh KANTOUSH

Associate Professor, Disaster Prevention Research Institute
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Tetsuya SUMI

Disaster Prevention Research Institute
W Mz HE7 Y7 ISR ZErr
Masayuki YANAGISAWA

Center for Southeast Asian Studiesr

FF7o 8By ~NhFA-FLYRE
Doan Van BINH

Vietnamese — German University, VGU
Center for Southeast Asian Studies {1243
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Er Figure 1 Typical erosion
/ inthe VMD

Figure 2 Spatial variation Figure 3 Annual riverbed
of annual riverbank evolution in the VMD from
erosion/deposition rate 1998 to 2020

from 1998 to 2020
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Yuki MATSUSHI

Associate Professor, Disaster Prevention Research Institute

Bilija R@7 Yy 7SR
Osamu KOZAN
Center for Southeast Asian Studies

WA #2 Hm7 Y7 zmErR

Hiroyuki YAMAMOTO

Center for Southeast Asian Studies
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Tetsuhiro WATANABE

Graduate School of Global Environmental Studies
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Predicted unstable hillslopes and actual landslides
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Compound Disaster of Flood and Fire in Tropical Peatland

HROMTIRRIDIE, $160%FEE7ITICMELTHY, ZOEER
F123 Akm2EAMICEEM T 2EEEBL TVWET, YFMTIE ABBE
BN, HAKENKDPBEICEELMARE TS EN HNET, ZDED
EBRERIE HEEKZOAEEZERBL- LT —EDEEREEL
THNEHONBNEEEZTWET, 1RO TICHT B kD FEFTE
AJRELHREERT 00, RIFHRP KL ET IV EDFAPHEET
BUCEDOT K- ARV D TEICE T M REED TOET,

About 60% of the world's tropical peatlands are located in Southeast Asia,
with an area of about 230,000 km?. Floods and fires occur alternately in
this area which are closely linked one to another through anthropogenic
activities. These extreme events should be addressed as series of compound
disasters with consideration on the socio-hydrological aspects. To study
the sustainable society of tropical peatlands in Indonesia, we estimate flood
and fire risk using satellite information and hydrological models and field
observations.

PIRZEE) % & 18 U =Riiig D e TR A D
a4 0] || B s DR ES

Suitable river regulation work for meandering rivers in
midstream region considering bed deformation characteristics

v v —-Nd-—HERBONT—IIETXEZMREL T, WBITREE
BEIOHTOEHFEHAFERED-HDRE LA BEDH RIS DOVTHRE
U7z NO-IIOEREIE ERBOAKRETET RIBEOAK ERERE
B, THREBOFARKLER G NT—HEROBIKEEIRVESDS,
Foo NO=IIEZHEMBRIEEALZBROFEN Z SO, IR IEHE
HDEESZITLPHBRINTVWSEHRIND, 2D/, BED/NT—
O TFERIREFTRELRR MEFEL L7 5K R EEDH D ED B
BRI fEEE 25N,

The optimal river regulation works for the sustainable development of urban areas
around the meandering channel was studied for the meandering section of the Bago
River in the upstream region of Bago City, Myanmar. Straightening of the Bago River
causes bed aggradation in the lower reaches. The bed aggradation increases the
risk of flood inundation in the urban area of Bago City. The Bago River is a natural
river channel with a diverse physical environment, and it is assumed that a unique
ecological system has been formed. Therefore, it is considered effective to maintain
the meandering planform of the Bago River as much as possible on river regulation
works with flood control
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Takahiro SAYAMA

Professor, Disaster Prevention Research Institute

WA TY7 BFKHRZER

Eva Mia Siska YAMAMOTO

Disaster Prevention Research Institute
WA EXR  BhKEAZEFR

Kodai YAMAMOTO

Disaster Prevention Research Institute
Bl & RE7YT7HIEHERMZIM
Osamu KOZAN

Center for Southeast Asian Studies
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2T BENITL AL BDHKENSE (2000-2020) (JE—
(N 77))

Floods and fires (2000-2020) in Sumatra and
Kalimantan islands (remote sensing)
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Hiroshi TAKEBAYASHI

Associate Professor, Disaster Prevention Research Institute
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Masaharu FUJITA

Disaster Prevention Research Institute
Rl 2R R 7 Y7 ISR
Yoshihiro NAKANISHI

Center for Southeast Asian Studies
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Mandalay Technological University
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Degradation and aggradation of bed by straightening
meandering rivers
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Greenbelt for Disaster Prevention and Sustainable Development

AMRETIE. RREON—FHRITEE LV MIHENREL T @EBE
WK EBE BT LE TEBRIBICPSLV IR EL T NIV RREEL.
ZTOFRE R RE G REREHIFICETHIEN CEBMREED TVET, T
AFEIR, TV NIVNDRFREL T /O-THERY) EIF. ZD3R%
EENICHEETH-DOICKREFHBAEETVEL L, £ BTOHS
I XERETBODREEFEDEL,

This research proposes the greenbelt mitigation facility to reduce the wave
and tsunami energy in coastal regions where the hardware like breakwater is
scarce. In 2022, the fundamental experiment and field survey are carried out.

K3 - IR EERA L
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Risk Assessment of Tropical Peatland Fires Using Hydro-
Meteorological Information

EEHDIEN B X7 NZ BREAFER S THE T KL EMK ) X7 1EIR DR
FRERFBRTNET, ZOHIFDOM T KUDFFRIC DO TENE FFERIC3T
TR T KEDEEY &L T TIIERLUNDER MM O R AR
DHITFoNEL, NKYXTIEREW T KA EMISS /e 5, BBIFRS
EICHWTREDLEVMBICES DEN BB E D), ERRIFT DI IHFR
TEIEUEL o KKVRVIBIRICH T BT RADIESDEHASNELS,
BONIHMRIBRRL—F BV KK R < Y TEIE T RRICHIER
NEAIFFENET,

This study investigates a relationship between groundwater level (GWL)
and fire index (FI) in the eastern coastal area of Sumatra, where peatlands
spread. It was found that the response of GWL to rainfall is high on slope
areas. Fl is also calculated using rainfall information and discussed with
GWL. There were variations in GWL threshold for each station, and also
variations in GWL with respect to Fl. The obtained results are also expected
to be useful when developing surface FRI map using weather radar.
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Tetsuya HIRAISHI
Professor, Disaster Prevention Research Institute

Bi5 R BHXHZRR

Yasuyuki BABA

Disaster Prevention Research Institute
ik OEME BHKHRZERR

Che-Wei CHANG

Disaster Prevention Research Institute

JINTA NI Tooh) s TRIAS
Noerdin BASIR
Civil Engineering, Bengkalis Technical University
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Experiment on Mangrove-layer
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Mariko OGAWA

Assistant Professor, Center for Southeast Asian Studies

Bl & RE7YT7HEHAERMZIEMR
Osamu KOZAN
Center for Southeast Asian Studies

B XE ERRMKEXHRL2—
Taishin KAMEOKA

Center for Agricultural Sciences

L BOF  BAAARZERR

Takahiro SAYAMA

Disaster Prevention Research Institute
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1LAYRRY T )T IMICHHBEE T — % (Vernimmen et
al., 2019) Elevation model in Riau Province, Indonesia
(Vernimmen et al., 2019)

2 AR T RIREBRT DA K RE BT (V77 MR~ A7)
Hydrometeorological observatory managed by The Republic
of Indonesia Peat Restoration Agency (Dumai city)
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Development of wastewater-based epidemiology for
psychoactive substances in Japan

AMETE. TOTOEL2 THEEERDHZENPEERDFEREEMS.
SHRWHEERDIFLIELTVWET, TRETIE, 727 —b, Rl - E5H#k
OBy VS TERLD . ShEIDBTUHIERE TS FE A, ZZT!
TKICEFNZKHMELLC-MS/MS TAIE TSI ET. ZDFIKICHITS
ERELHTETIILICMIBATHEY, SE. EATIIADT. BLLE

ECTEEOHMEDT KFRELABTIIEN TEEL, SHRBINS
FEWRL, (RO THEMDETDISHEEZTVET,

This study seeks to find better ways of knowing the use of psychoactive drugs
and medicines in Asian countries. So far, information from questionnaires,
hospital and police statistics have been used, but these are not always
accurate. Therefore, we are working on estimating the amount of use in the
watershed by measuring the amount of metabolites in sewage using LC-
MS/MS. This time, for the first time in Japan, we were able to measure the
concentrations in sewage of seven substances, including methamphetamine.
We will continue to improve this method and plan to apply it in other countries
such as Indonesia.

B0 £ BRI o0 Bt ik 3= (L3 b D e

Sustainability of the responses of Japanese financial
institutions for decarbonization

SRR ICH T A ERRBEEADRBEPSORIREE T ERMENIE
FTETEHEO>TVET, 2RIMERICESTIR. COENRBEBETHBZITE
L HEBED X AR EHIOTRIREMN HVET, BIRKREPKRBEL
PEOBRRF(EXIEDIDDEESALPERGRIDELEREHSL.
HBEVIT RN Y- R EFHNIBIICHBLHTT,

AE L, SRR KR ITEZDFBEEZEDLOICHILIELIE
L. EORETEERERL TWBDDLEMEATHIEEBNEL TWET,

An increasing number of financial institutions perceive the global pressures
for decarbonization as an economic opportunity to provide green finance
and support sustainable business model innovations of their customers. This
research aims to investigate how financial institutions have changed their
business model to reduce climate-related financial risks and phase out coal,
taking Japanese financial institutions as a case. We investigate this research
question through a literature review and semi-structured interviews.
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Chika YAMADA
Assistant professor, Center for Southeast Asian Studies
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Haruka TAKEUCHI

Research Center for Environmental Quality Management,
Graduate School of Engineering
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Ryota SAKAMOTO

Center for Southeast Asian Studies

ATV AT4Z KRKE RBEF IOV T THEL 2~
Youdiil OPHINNI

Immunology Frontier Research Center, Osaka University
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Assistant Professor Takeuchi (right) and Yamada (left)
engaging in interdisciplinary research that bridges the field
of Hydrological environment engineering and Area studies
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Akihisa MORI
Associate Professor, Global Environmental Studies

FAKEE BB GRIRER)

Nobuhiko SHIMIZU

Kyoto Institute of Economic Research (Currently the
Ministry of the Environment)
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Activities in FY2022 : RURSS Meetings
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Wisdom for making smart materials
not residual organic pollutants

2022FEHSIE AL ZybDEBERIZHIIAEN T B/, 17
RECEERDKOONTVWBIEE BT LEMBEDF TH, U EED
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WET UL ALZL I TERL O RYICDBEETEALIIEE
F A ZZ T AIZYNCIIRETRICEAL R B BT & &
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Takeshi HASEGAWA
Director, Research Unit for Realization of Sustainable Society

To start full-fledged activities of this unit in FY2022, we
decided to first discuss the treatment of perfluoroalkyl
substances (PFAS) , which are one of the most urgent
residual organic pollutants that need to be solved worldwide.
PFAS is a group of substances regarded as the wisdom of
mankind, contributing greatly to the realization of a smart
society, but at the same time, it is a group of substances
of great concern for their environmental impact, making
it extremely difficult to resolve their conflicting situations.
Lack of “physical chemistry” related to PFAS is considered
to be one of the main reasons for this problem. Recently,
Institute for Chemical Research, Kyoto University, has firstly
proposed a Stratified Dipole-Arrays (SDA) theory that can
comprehensively understand PFAS, and there are signs that
the situation may be greatly improved. However, discussing
chemistry alone will not reach those who really need it.
Therefore, the Unit has decided to discuss this issue in
cooperation with Kyoto Institute of Economic Research,
which is involved in environmental policies of Japan.

The Unit has also established a forum for discussion with a
private company, Daikin Industries, Ltd, a private company,
as the first challenge. As a result, we have succeeded
to have a meeting with a government agency and an
international organization, too.

Global Social Challenges

Earthquake / Air & Ocean
lood Pollution

Abnormal
Weather Damage
Energy

RURSS

. ol

Next Generation Industry-Academia Collaboration:
Technology and Policies Concurring International Rules

RURSS D®HETHD Aim of RURSS
EX | Date (YYYY/ 248 BAMER R R fEREE FEE RS
No. MM/DD) Title Type Place Language Organizer
L s Pt . SR TEMARA 2] BUERR s
i | cosmepo | EEZEMHOBRRESRT NsRIE AL | | BAE | ACERRA
FREHICERT D Onsite (TI0) Japanese ICR
NS . NI | EBREEREABAWE | X shERImS
2 2022/9/14 7T OREEBREELD Hybrid 3 B 453 aE English GSGES
= 24 77 Hhis 7l TSR
5 | 2022/12/7 | REETUTICHOBHEIREA RIS NTUE *E‘:;;@a;’ﬁ; SWARARAR | nxm ;;;;féﬁ%?ﬂ%
2022/12/20 | FEERAREMIBMEDRIAZEIEL T Hybrid I LRL N Japanese ~
(1213) CSEAS / DPRI
o wy | NMTUIR | EBAFERF oL ZREWE #EE WEREFE
4 2022/11/17 | On the Road to Net-Zero: Taiwan Response (1) Hybrid 3 Shp 453 ok English GSGES
IAAT G BOSIHIEERRICAI - SATREPS |, _ = | AHERE
5 | 2022/12/22 | 7avIoh (5488 EEREL KDY L E 13 A j&i:e/ - Jaaiie ’ ?
RAFRRTZHT TR L) () P RISH
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Reports of Visit from International Researchers

E£FEMEFT HFERLM
Sadat Mohamed Rezk KHATTAB

Program-Specific Senior Lecturer, Research Institute for Sustainable Humanosphere

. ITIDTIVT XNIVKEIBZE D ERIZ T REAFE
S HEBEMEHR. TR X BT 2MERR R RS I
EZDNAF T ZEBADICAEREL TVET,

HEDERERP T ISV IRLEF BB IEAD—3FE
72EXTHY) ZDIER MECRB LD BIRIE I SRR A R EE 5 A4
BIESETTIEEDIC. BRI TCEIMAE RO BN B
hTVET, TE AR MR EE R (KURCA) DE KBRS
MEIZYMIBWT A e S A I =M R ELEL . FA
1 ZORBIZ MBI TEBZEE AT R RICEVET REM
DAIWZADIN T39I NEHRSICREAN G EES5E 2 TVEIEE
BRELTOEIDMIREDHRME T VT /2IVO—-IR/IN(F~
ZDNAABEEANDOEHER TV ZIHNEDEELRE T IH LW
SFUARITEILC DT O XD I EU 7=, Befhis
ERWEYA 70K T )0 2B ED IR M OERENAA~
ZERTTEALTVWET IS BRORBIZEF AL T/t
O—JL & B DRSS S B/ N1 A RFI D E FEEBIR L TV E
T H2 L EERPOOBLEIISAZD. ZCOFHLWNIATIE
BTOEADEEERNRESHIARE T THIET,

EFHERR  FRIBAVER
Peter PETSCHNER

Distinguished Visiting Senior Lecturer, Research Institute for Sustainable Humanosphere
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T BENEERERIE O DOROERICHIENERDEFELD
LhERAD INETOHETIR. RONZARLAEOWED S/
1B FLWT T O—FOREREIEBKDSNTVET, REEKF1E
PIREFRMB NI A1 T T 17 X2 2—T BAZMIRES
DRARTMEEEL T B RER IBHIRE—HEIC O DRDEEFE
ARBELEBZBICE DV (R T2 AE0REREERBLEL
BOEETHEEFERET 51300 AEBASEETER
EZDIEREBREFERLEU 7 IR OBER ARG, R ETH T
T RAAE. ZL HE AR SAE L= rD—BELT.ZOH
VARG TEDEERE N RICBVET  COMRIE A2
NIV ZE LN SICBRT 20D HRMBICKEKERLET,
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I'm an Assoc. Prof. of Faculty of Science, Al-Azhar
University, Egypt, and studying metabolic engineering
of yeast and its application to biomass conversion in
collaboration with RISH and IAE, Kyoto Univ.

The need for energy is growing as civilization becomes
more modern and industrialized. As a result, global warming
is advancing to the point where it is seriously impacting
the environment worldwide, and the depletion of readily
available fuel resources is getting worse. The second
phase of the "Research Units Exploring Future Horizons"
and the "Research Unit for Realization of Sustainable
Society" were launched by the Kyoto University Research
Coordination Alliance (KURCA) . | consider it an honor to
take part in these research groups. | recently combined
a potential scenario for turning lignocellulosic biomass
into biofuels with the synthesis of antiviral compounds in
cooperation with Prof. Watanabe in response to the spread
of pathogenic virus pandemics. We are exploring the
possibility of using the cutting-edge technology of biomass
acidic glycerolysis by microwave. Furthermore, we use
yeast metabolic engineering to combine the production of
biofuels from glycerol and the released sugars. To fulfill
the industrial demands, we are currently ;
developing the biomass conversions
methods to enhance their productivity
and efficiency.

Development of a deep learning-based method
to find genes behind depression

| obtained my PhD degree at the Semmelweis University, Hungary
in 2017. My research focus is major depressive disorder.
Depression represents one of the largest disease burdens
in developed countries. Thus, societies aiming for long-term
sustainability try to find therapies for the disorder to help
mental health and well-being. Yet, due to the lack of reliable
pathophysiology, this remains difficult.

A potential solution could be the identification of the genetic
factors behind depression. Previous methods yielded only
limited insights, thus, development of novel approaches is highly
demanded. As a post-doc researcher of the Japan Society for
the Promotion of Science at the Bioinformatics Center, together
with professor Hiroshi Mamitsuka we began the development
of a large-scale machine-learning based method to decipher
depression genetics. More than three million genetic variations
and their functional information were used to identify those genes
that contribute most. Interpretation, validation and refinement of
the results is ongoing. It is a great honor to continue this effort as
part of the Kyoto University and the Research Unit for Realization
of Sustainable Society. This opportunity greatly contributes to our
collaborative research in better understanding mental health.

Genetic information
Side information

Depression

Neural Interpretation genes

network

Depression
predictions

IOREETER D370 DEEF B EDOBRET—o 70—
Schematic workflow of the machine learning method to find depression genes
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Noerdin BASIR

Distinguished Visiting Senior Lecturer, Disaster Prevention Research Institute
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RE7ITHEHEREN  HEHK
Patrick MCCORMICK

Program-Specific Assistant Professor, Center for Southeast Asian Studies
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LTBR-b0E:EEEX BN -5 WBEE A5,

Joint Research in Disaster Prevention
Research Institute

| am a lecturer of the Civil Engineering Department of
Bengkalis Institute of Technology, Indonesia. In the
technical institute, | have the classes not only of Civil
Engineering but also of Geology and Survey. | obtained
my doctoral degree from Kyoto University in 2020 and
after graduation | continued the research corroboration
for Greenbelt disaster prevention system in coastal zones
with the research group of the university. It is my great
honor to take part in the “Research Unit for Realization
of Sustainable Society” by contributing to carry out the
physical and numerical experiments of mangrove (Greenbelt)
applicability as a barrier against stormy waves and
tsunamis. In the South East Asia, some mangrove forests
are facing to the risk of deforestation. | would like to apply
to the local policy making society with demonstrating the
reserve and nourishment of the forest.

J)=2NINIEET2T7—7>ay
7' (20225 12H22H) (2T (7%l
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At the Greenbelt Workshop
(Dec.22, 2022)

(Fore Line, Second from the
left side)

The Role of the British in Shaping Burmese History

This research stream centers on an on-going book manuscript which | have
entitled, Ancient Past, Modern Nation: Building a Mon Past for Burma. |
consider how Burmese historians and intellectuals have internalized many of the
ideas, practices, and interpretations related to Burmese history which the British
brought to their colony starting in the early nineteenth century. The British took
over the interpretation and writing of Burmese history, in the process creating a
new site for history, “Burma,” for which they interpreted local sources to create
a new, “national” history, and created new racial (today “ethnic”) subjects: the
Burmans, Mons and many others. Through education, local intellectuals have
come to adopt the British interpretations and categories behind them.

| read closely one historical narrative in three retellings. The first retelling,
from the fifteenth century, creates a prestigious local Buddhist lineage for
Pegu, a mandala in what is now Lower Burma. In the eighteenth century, court
historians in Ava greatly expanded the narrative, portraying the lineage of Pegu
as cultured and sophisticated, but which the predecessors of Ava crushed
and incorporated into themselves. Finally, under the British in the nineteenth
and twentieth century, the narrative became a story of ancient racial enmity
that ended in the founding of “Burma” as known today. Intellectuals in one
ethnic minority community of Burma, the Mons, write their own histories and
understand themselves through the ideas, practices, and interpretations which
the British introduced, including the British reading of this narrative.

NN R el

4 2N
; =3 2 R e
17N AL DRTEAIELIENDEAR%ER 3. 2019515, Looking
at Thai Mon Manuscripts at Aj. Bang'orn's House, January 2019
2.7yhAy 7 DA%FT. 20195F1H. Reading Manuscript Wat Khok
January 2019
3. ZADT YA ELFRDIE -2 27142 20195F1H.  Spirit
Shrine at Wat Yai Mon Temple in Thailand, January 2019
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Research Projects for FY2022

HEREES RRARE 53 YA R RE
Project No. | Principal investigator Job title Department Project title
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. Bz nsalsizotn BT v FRMEID SDA HBAFREEDIRSE
1 Takeshi \CR X o X . .
HASEGAWA Professor Exploration of decomposition mechanism of SDA phase of organofluorine materials
- ° 3 E1sEN S 3
Richard James e (LR NOTZHA hi(ﬁvaaalﬂjwﬂi%ﬂl btﬁ_ﬂ e ik AE ) ) ) o
2 Senior Low-cost and convenient encapsulation for perovskite solar cells using printed circuit
MURDEY Lect ICR
urer boards
3 KE BER Eresd (LSRR EEXRBREICE DI A—T L Tl
Hirohisa OHMIYA Professor ICR Imaging Technology Based on Direct Excitation
. Francesca ?;Eﬂfor Iy RENAIZDBDTIYN T —FRARERBLANBEOEZEAR
PINCELLA Lecturer ICR Direct Synthesis of Alzheimer's Disease Drug Candidates from Woody Biomass
JUK EEB EXIR IxLE— ?ﬂ . %7331'&“1#%@:;6/\‘4#733&@:‘:%7)%@5!25‘%11:
Associate FHER iomass Reforming and Smoothing of Electricity Supply-Demand by Variable
5 Juro YAGI BTRMER B Refi d S th f Electricity S ly-D d by Variabl
Professor IAE Combined Heat and Power Supply
- N N7 = - =N &5 f 2 4 —B58 £ £y
. B B%E = et B g“arl“‘“&‘fg”.”’ﬂﬁfg‘ )i} 7: /}{171%&%%#&1#\10)55% ﬁgbﬂ%ﬂ%ﬂ)mﬁ?ﬂ%m&ﬁ
Toshimitsu HATA Junior Associate | 5y evelopment of Biomass Rapid Pyrolysis Technology for Simultaneous Production of Char and Liquefied
Professor Products: Investigation of Catalytic Effects during Heating at Elevated Temperatures
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Rezk KHATTAB Senor Lectrer | RISH Develop an advanced eco-friendly scenario for bioethanol production
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8 Yoshikatsu UEDA Assistant RISH Environmental Radioactivity Analysis and Collaborative Research for Environmental
Professor Restoration in Fukushima Prefecture
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10 KANTOUSH Associate DPRI Impacts of anthropogenic and natural drivers on the sustainability of rural societies
Professor in the Vietnamese Mekong Delta
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11 X Associate Development of an assessment tool for hillslope hazards by heavy rainfall: toward
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Takahiro SAYAMA Professor DPRI Compound Disaster of Flood and Fire in Tropical Peatland
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13 Hiroshi Associate EﬁP)FfI A Suitable river regulation work for meandering rivers in midstream region considering
TAKEBAYASHI Professor bed deformation characteristics
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Tetsuya HIRAISHI Professor DPRI Greenbelt for Disaster Prevention and Sustainable Development
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Mariko OGAWA Professor CSEAS’LF Risk Assessment of Tropical Peatland Fires Using Hydro-Meteorological Information
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Chika YAMADA Professor CSE Asﬂ Development of wastewater-based epidemiology for psychoactive substances in Japan
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Akihisa MORI Professor GSGES Sustainability of the responses of Japanese financial institutions for decarbonization
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