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Since this is the final year of the second phase of the Unit's activities,
we have maintained the interdisciplinary nature of the Unit, which
was strengthened last year, and have focused on addressing issues of
concern to the international community in a more academic manner. In
FY2024, the eight participating departments continued to hold “meetings”
to discuss global environmental and energy issues in collaboration
with interdisciplinary departments on open-ended themes. In June, a
discussion meeting titled “New PFAS Science” was held at ICR to discuss
PFAS issues, which works in an interdisciplinary manner with industry,
government, and academia outside the university, in a more specialized and
in-depth fashion.
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Director, Kyoto University Research "f.

Coordination Alliance

The Kyoto University Research Coordination Alliance (KURCA), based on
cooperation among 18 different affiliated institutes and centers in collaboration
with faculties and graduate schools of Kyoto University, conducts distinctive
educational and research activities with "free thinking" as the guiding principle.
As one of our activities, the "Research Units Exploring Future Horizons" has
been challenging "unexplored science” that no one has ever ventured into before
through broad and multidisciplinary collaboration beyond the previous framework
during a period of five years. As in the final year of this period, as the second
phase of the KURCA activities, we held the “Research Units Exploring Future
Horizons Report Meeting 2024 Final.” In addition to in-person attendance,
this event also welcomed online participants for the first time through an open
registration process, bringing the total to approximately 120 attendees. We are
deeply grateful for the strong interest shown by so many people.

As natural disasters, global warming, and environmental problems cast serious
shadows over society these days, it is becoming increasingly important than ever
for experts in various fields to create a new paradigm through communication
with society and multidisciplinary cooperation. Under such circumstances, the
Research Unit for Realization of Sustainable Society (RURSS), which aims for
a sustainable society on a global scale with the keywords of environment and
energy, was expected to make a significant contribution to deepening fundamental
research and pioneering unexplored science that would lead to solutions to these
problems. Despite the unprecedented challenges posed by the pandemic, which
brought various difficulties to academic research during the second phase, the
RURSS not only conducted interdisciplinary collaborative research that integrated
the humanities and natural sciences but also advanced international industry-
government-academia collaboration involving organizations such as the Ministry
of the Environment and international institutions. Through these robust efforts and
achievements, the unit made a significant impact on the unexplored science.
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Takeshi HASEGAWA
Director, Research Unit for Realization
of Sustainable Society

This unit aims to discuss global environmental and energy issues through
interdisciplinary and joint research that transcends industry, government,
and academia, to uncover new issues to be addressed, and to conduct
completely new academic activities based on this unit in cooperation
with researchers and policy organizations from a wide variety of fields.

In these two years, we have made a particular effort to clarify the value
of the unit's existence by identifying issues to be discussed, rather than
simply promoting joint research.

In the last year, the EU issued a strong regulation proposal on
perfluoroalkyl substances (PFAS), which are of global concern as
persistent organic pollutants, with a view to their global elimination. It
also stirred up health concemns in the general public as well as in the
industry, causing confusion.

This rapid change in the social context has attracted strong interest in
the unit's efforts on PFAS issues. In particular, the discussion based
on the Stratified Dipole-Arrays (SDA) model proposed by ICR, Kyoto
University to the world attracted much attention from domestic and
foreign academy and policy makers.

In addition, we also have other projects such as disaster prevention
technology policy related to the assessment of risks of climate change
and social vulnerability, quantification of drug dependence through
sewage analysis, construction of geographic and information systems,
economics-based statistical and spatial analysis and research on regional
revitalization, smart energy management, and others, which are all truly
global issues. Our researchers are expected to address global-scale
issues by creating wisdom and ideas from Kyoto.
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Development of Metal-Sulfur Catalysts for Environmentally
Benign Energy Conversion Reactions
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Carbon dioxide (CO2) is a major greenhouse gas contributing to climate
change, and its reduction and effective utilization are key to achieving carbon-
neutral activities. Electrochemical CO2 reduction to hydrocarbons or chemical
feedstocks could significantly advance this goal. In this study, we introduce
a carbazole-based ligand as both a polymerization initiator and charge
transfer site into metal-sulfur clusters for CO2 reduction, and polymerize it
on an electrode to create a modified surface. This approach aims to improve

electron transport efficiency and develop a catalytic system for CO: reduction
and hydrocarbon production.
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Hitoshi 1IZU

Assistant Professor, Institute for Chemical Research
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Osaka University
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University of Gothenburg
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Radical Caging Technology
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Caged compounds are temporarily inactivated molecules conjugated to a
bioactive compound with a photoremovable moiety. We have previously
developed caged acetylcholine with boron-ate complexes that allow the
generation of alkyl radicals by visible light excitation. In this study, we

redesigned the molecular structure to develop higher performance of
caged acetylcholine.
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Synthesis and characterization of natural and synthetic lacquer

samples: closing the knowledge gap for the advancement of both
traditional and novel applications
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Urushi has long been used as a coating and adhesive material for its
many qualities such as durability, stability, natural beauty and gloss.
Urushi is a sustainable material derived from the sap of Toxicondendron
vernicifluum. Nevertheless, the widespread use of urushi is limited by
its cost, the time-consuming extraction and treatment processes, and
the complex nature of the natural material. Currently, we aim to improve
our knowledge of this complex material by synthesizing new analogs of
the main component of urushi (urushiol) and studying the polymerization
and properties of the new artificial urushi material by state-of-the art
techniques in order to find new applications for this remarkable material.
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Hirohisa OHMIYA

Professor, Institute for Chemical Research
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Institute of Integrated Research,
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Senior Lecturer, Institute for Chemical Research
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ICR, Kyoto University
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Natural urushi:
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Schematic illustration of natural urushiol composition

and urushiol analogs
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Development of an advanced, eco-friendly methodology
foran integrated biorefinery
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As a measure against global climate change, it is increasingly important
to use renewable resources such as lignocellulosic biomass to acquire
biofuels and bio-based chemicals. To address the extremely robust structure
of lignocellulosic biomass, we have developed a microwave-assisted acid-
catalyzed glycerol decomposition pretreatment system. This pretreatment
system promotes enzymatic hydrolysis, and as a result, we have succeeded
in obtaining antiviral agents from lignin. In addition, as part of our sustainable
biorefinery strategy, we have developed an environmentally friendly process
that integrates lignin degradation with the fermentation of glycerol and
sugars. By co-fermentation of glycerol, xylose, acetic acid, and glucose
using genetically modified yeast, we have succeeded in producing bioethanol
or 2,3-butanediol. The integrated methodology developed this time will
contribute to the promotion of an environmentally friendly bioeconomy.
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Masato KATAHIRA
Professor, Institute of Advanced Energy
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Sadat Mohamed Rezk Khattab

Institute of Advanced Energy
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Takashi WATANABE

Research Institute for Sustainable Humanosphere
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Takashi NAGATA

Institute of Advanced Energy
14 and1other
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Scheme for developing an advanced and eco-friendly
methodology for an integrated biorefinery.
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Biomass Reforming and Smoothing of Electricity Supply-
Demand by Variable Combined Heat and Power Supply
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The use of nuclear energy is effective in terms of zero emissions, while low-
grade heat is not effectively utilized at present. Biomass resources are also
effective, which can be utilized furthermore by gasification. By adding waste
heat to this process as a source of steam which can enhance the gasification
efficiency, synergy is expected to utilize both energy sources and contribute
to Zero emissions society. In this study, our microwave pyrolysis system
was upgraded for biomass reforming in steam atmosphere, and gasification
experiments were conducted to investigate the effect of steam. We also
present a solution to realize an effective waste heat utilization and energy
conversion system.

Char 6 & UL ORBEE R -1 A2 2R BEHORH:
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Development of Biomass Pyrolysis Technology for the Simultaneous

Production of Char and Liquefied Products: Analysis Using Micro-FT-
IR, Micro-Raman, and XPS Measurements
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This figure shows a TEM image of char derived from Todo fir, carbonized at
500 ° C in the presence of copper. The carbon's hexagonal plane structure
is visible, and the graph indicates a spacing of 0. 8 4 nm, characteristic of
carbon layer structures. Understanding copper's role in the carbonization

process may lead to developing advanced carbon materials for applications
such as energy storage and catalysts.
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Juro YAGI
Associate Professor, Institute of Advanced Energy
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Decrease of the secondary char by the steam feeding
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Toshimitsu HATA

Junior Associate Professor, Research Institute for
Sustainable Humanosphere
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Sensho HONMA

Hokkaido Research Organization,

Forest Products Research Institute
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Takashi WATANABE
Research Institute for Sustainable Humanosphere
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TEM image of char derived from Todo fir, carbonized
at 500°C in the presence of Cu, and the spacing of
carbon hexagonal planes.
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Exploration of Transdisciplinary Future Research for Environmental
Radiation Analysis and Recovery in Fukushima Prefecture
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The Fukushima nuclear accident, triggered by the Great East Japan Earthquake, has
underscored the enduring need for research on environmental radioactivity. Since 2011, we
have held 14 interdisciplinary symposia to foster collaboration among researchers and discuss
disaster prevention and mitigation strategies. In 2024, the 538th RISH symposium, renamed in
2021 as the "Support for Fukushima and Radiation Mapping Research Meeting," convened in
a hybrid format, featuring 84 participants from Japan and abroad. Topics included innovative
projects such as a Space Balloon initiative and interational research collaborations, alongside
updates on the KURAMA-II (Kyoto University Radiation Mapping System-Il), a tool for real-time
environmental radioactivity measurement. To address challenges in GPS-denied environments,
such as forests and mountainous areas, we are exploring the integration of Sony’s
SPRESENSE multi-IMU add-on board. This technology, featuring 6-axis sensors, enables
precise posture and positional tracking, promising to enhance KURAMA-II's applications for
monitoring environmental radioactivity in remote regions.
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Observation of Vertical Distribution of CO2 Concentration Using Drone
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COz2 concentration was observed using a drone and tower at Ujigawa
Open Laboratory, Kyoto University. In the observation at the tower, several

issues to be solved were identified. The vertical CO2 profile observed at
the tower will be used for correcting the observed data using drone.
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Assistant Professor, Research Institute for Sustainable
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Minoru Tanigaki

Institute for Integrated Radiation and Nuclear Science
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Naoto Nihei

Fukushima University
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The 538" RISH symposium
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Takao IGUCHI
Assistant Professor, Disaster Prevention Research Institute
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Kenshi TAKAHASHI

Research Institute for Sustainable Humanosphere
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Takeshi ENOMOTO

Disaster Prevention Research Institute
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Akira YOSHIDA

Disaster Prevention Research Institute

1. FBIA =TSR D§kE
Tower in Ujigawa Open Laboratory
2.8%8% ECOEBIE¥  Observation on the tower
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Aholistic approach to quantify, assess, and predict the impact of sand mining
activities on geomorphology and sediment budget in the Vietnamese Mekong Delta
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The Vietnamese Mekong Delta (VMD) is one of the world’s most important rice-
exporting regions but faces several water-related challenges, including sand mining
activities and severe riverbed erosion. Previous studies primarily relied on cross-
sectional bathymetric data from a single-beam acoustic Doppler current profiler
(ADCP) to investigate these riverbed changes. However, the distance between two
adjacent cross-sections often ranged from hundreds to thousands of meters, leading
to potentially low accuracy in the interpolated results. To improve this accuracy and
better understand the impact of sand mining on riverbeds, we utilized a multibeam
echosounder to measure riverbed elevations along 40 km of the Tien River in the
VMD in June 2024. This reliable measurement examined riverbed elevation's
spatial variation and determined optimal cross-sectional intervals for bathymetric
measurements.

The river was shallow near the riverbank and deeper toward the thalweg, depending
on the setting of the river sections (i.e., the thalweg tends to be in the middle of
straight river sections but toward the outer bank of meandering river sections). The
mean cross-sectional depths in the study area varied from over 10 m to over 50 m.
The deepest location was approximately 1 km upstream of the My Thuan Bridge, with
a water depth of almost 53 m. Some deep scour holes of variable sizes were detected.
The locations of scour holes coincided with the locations of severe riverbank erosion.
Notably, deep scour holes were often found near areas experiencing significant
riverbank erosion.

These will be important input datasets for various deep learning models to predict
geomorphology change and sediment budget. It will support authors in quantifying
and assessing the sand mining budget; predict the impact of sand mining on the bank
collapse, geomorphology, and sediment budget; and assess the impact of sand mining
and its related consequences on people's livelihoods in the economic and social
aspects.

B K RRZTFR - Bi%

BA APV

Sameh KANTOUSH

Professor, Disaster Prevention Research Institute

A Tt FEKE BT
Tetsuya SUMI
Kyoto University, DPRI

ENAF £A/5—  REBKE BH KRR
Mohamed SABER
Kyoto University, DPRI

HWE Mt REBKRZE REg7 Y 7 HSRR SRR FEFR
Masayuki YANAGISAWA
Kyoto University, CSEAS

f34 and 3 others

FIFRAZR. KR FARRR. SRR N FLDXTILFILE
Riverbed elevations, bathymetry, riverbed incision,
scour hole, Vietnamese Mekong Delta

NEWSLETTER from Research Unit for Realization of Sustainable Society

8

SN My

syuoday yaieasay



oI5 (- &5 (F B RAIE R ILE
K BROEEETI T

Integrated modeling of hillslope regolith development and
subsurface hydrology in mountainous watersheds

AT, LRI O AT 2RI T 3720 DKL ETFIVICH A
FAEHAANTTAREER LSEZ2EEEHNELT. BUERDREET
IWEBELEU 2, BULICEZEROEMAVEEDET2ER(EL. HIEIE
WA T LCHEMRRIRE LT FAVIEIEEBEF I 52 LT B LS DES
vyE TN RIREE G EL 7z BUER DEIDOZRE 5 MBI b Fa04F %
DREN S HOBEER>TVET,

This study established a model for weathering zone development with aim
of incorporating ground conditions into hydrological modeling to express
rainfall-runoff characteristics of a mountainous watershed. By formulating the
mechanical strength reduction of bedrock due to weathering and linking it to

topographical proxies, thickness mapping of the weathered bedrock became
possible.

A FRYT7ORFERRMICHE TS
K- KK (CEAT DR

Flood and Fire Risk in Tropical Peatland in Indonesia

1R T D eIz, EICKANFIZDEIICAEL THY), ZZH+F
THKERKDEGREDIZAIN EESTVET, UL, RUEICRUEZHAT
HKERED RETEZRFEIENTH) AOFELS20F IV ARRERETHEE
AGNET, HEKEORELER 50 B MABEERL. HTERET -
TT4RDyYa EfTEEDIC RREA I OBRMEERSHICT 70 ICELEE
FIALEL 7, 2024 F9RDHEMAE LY, 1 RXIT DA EDREMT
HKERKREDEADN REL IS EHEBLEL L, BRIT—2ICL5E, K
WANDST kmAREICAIE § 5 T KA EEBEMELEL THY, AL R
KUTWBEEERRNT, FANKALICEBH T KA DEEIE RSN FHATL

Tropical peatlands in Indonesia, predominantly situated in lowland areas of major
river basins, are facing escalating risks of consecutive flooding and fire disasters
in the recent decades. However, compounding disasters, where floods and fires
happened at the same place in the same year, rarely happened - about once in 10
to 20 years.

We carried out field survey and Focus Group Discussions to verify the
occurrences of the compounding hazard and installed some instruments to
understand the connectivity between peat and peat river.

Based on the field survey in September 2024, we verified the occurrences of
compounding flood and fire disasters in the peatlands in Sumatra Island, Indonesia.
The observation data shows that the groundwater level 1 km inland from the peat
river is relatively stable and does not follow the fluctuations of river water, except
when it was uniformly inundated by the river water.

NEWSLETTER from Research Unit for Realization of Sustainable Society
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Professor, Disaster Prevention Research Institute
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Takahiro SAYAMA

Disaster Prevention Research Institute, Kyoto University
Mg 52 RERFHRAAEEYE

Hiroyuki MATSUZAKI

Micro Analysis Laboratory, Tandem accelerator,

The University of Tokyo

- Saprolite thickness

= 0 20m

5 10 15 0
Saprokte thickness, Hi, [m]

BILERDOEHDEEPTHETIV
Modeled thickness of weathered bedrock
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Takahiro SAYAMA

Professor, Disaster Prevention Research Institute

WA TU7 REKE BHKHERR

Eva YAMAMOTO

Kyoto University, DPRI

i & REBKE B KFRZTRR

Kodai YAMAMOTO

Kyoto University, DPRI

Bl 8 FEKRZE Rig7 Y 7R SRR LT
Osamu KOZAN

Kyoto University, CSEAS
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Peatland Impacted by Compounding Flood and Fire
Events in 2024
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Sediment disaster risk assessment in debris flow fan

TERORENR-FRIE, JBEIRICHEWVTEERICAHBLTOET, Thid,
THERAFBRBAICENTH LMK EIR 7P ERENICAL TVWBHIEERL
THN VRIDRESI > TREF EPBENDIBELEEE RSN FIRE
EBVET, AMETIE, TARBRBAICHIIZLHEEURVEHED I
L—23> CHASRICL. T RBRRHICH T B L TR B DOHFDT
BICDVWTERAEED TVET, AR TTARDHE 2L -2 %
KT HIEICEHT SEMBICHFETIERICHIZLRRZLIZID
ZEEPTERT ZEP TEBINCENEL o £, WKURI D THEAVSILE
IC&o T A4 DREZ I BB LB 7 FERIR TR AR RN RSN EL 7o

In this study, a method for evaluating the spatial distribution of the risk of damage
within a sediment disaster warning area is discussed, and the optimal evacuation
method for debris flows is also discussed. As a result, the spatial distribution of
the risk of damage from debris flows based on the results of numerical simulations
of debris flows under multiple conditions with different sediment discharge
volumes by varying the maximum erosion depth is shown. The possibility of
selecting the optimal evacuation method for each individual house is suggested
using the spatial distribution of the risk of damage from debris flows.

A RELE
K« TRENRE DS HVITHE

Integrated understanding of water-sediment dynamics
in forest catchment

HEEREMOEAMAICKIARERZ7 - REBEFAEEREL T,
K-B-MERROBRERTTVET, ZhiE FMRERT[EDE TK- 2
MEPEDLICRIIN TV BN EREL, ThHEEE ETHRL TN
EFRETIDTT CNOSDEFEAICINATIDMETIE. LHERED
BELEDTVET, THE—FECOFTMPE CEESN, ETITHRELT
ENSSVDRIBANERBL TWBD D, SSICIIRERRIROREHZATEIE
ET3IEHEDHT FO—EEALEMRICRBATHET,

We conduct in-situ and long-term observation related to exchange between
forest and atmosphere of air mass, heat, and water using the tower
observatory constructed in the typical broad tree forest in Shiga prefecture. In
this study, measurement activities of sediment dynamics measurement using
an UAV has been started.

B K RRZTFR - MBI
Hiroshi TAKEBAYASHI
Associate Professor, Disaster Prevention Research Institute

BH B8 REIRFERE7 Y 7 HS AR TR
Masaharu FUJITA
Center for Southeast Asian Studies

AT EVATAIT N FaTHR
Meg B. BISHWAKARMA
Hydro Lab

YAV N FATR
Umesh SINGH
Hydro Lab

THRRCES () WKURTE(R) TRERE DB AT
Distributions of (left) the risk of damage and (right)
sediment deposit by debris flow

B SRR - ResR
& Fe

Kazuaki YOROZU
Associate Professor, Disaster Prevention Research Institute

SOBRBT  BhKERZERR
Ying-Hsin WU
DPRI

B EX PR
Tomohiro TANAKA
DPRI

ftho%

and 9 others

K HKRERBST—
Hydrometeorological observation
tower

mEIE
River discharge
measurement weir
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Atmospheric observation study and its practical application for fire
disaster prevention in tropical peatlands in Indonesia

2023F7H~2024F 11 BICB iRk A LA B4 R 77 - U7 7M1 0%F
DRRICTATEBETVEL . 2024 E3AFZHATIE PM2.5XFRDEICE-
TRRMA K EHBERP BB I- 2132 T LSRR TE S EeMr b
WELT, 2024F7RZEATIE. KK FRED H-/-FiDHIK 325 Thh o7
MR N T, BHEUVAZFEHARETEVDDOD, ZRUITECEEL TV
ZEPDOP)EL e AX—h T3> T TVHHALEY SERIAKDEHRARER
(AR RBERDER RN T —TERETLTOEET,

Atmospheric observations were conducted from July 2023 to November 2024
at 10 private houses in Riau Province, Indonesia, where tropical peatlands
are widespread. In the case of fire in March 2024, it was found that there
was a possibility of detecting peatland fires earlier than the timing reported to
the local fire department, by using air pollutants and rainfall values. In the dry
season of July 2024, it was also found that the air was hotter and drier in the
areas where there were reports of fires than in the areas where there were no
such reports, although the calculated evapotranspiration values were slightly
lower. We will continue to consider a monitoring network for air pollution aimed
at the early detection of peatland fires, while also utilizing smartphone app.

R 7 97 RERETI - B
ML EYDF

Mariko OGAWA
Assistant Professor, Center for Southeast Asian Studies

Bl & Rm7Y7HEmRMERR
Osamu KOZAN
Center for Southeast Asian Studies

WA Y7 27 Y2H  BHKFRER
Eva Mia Siska YAMAMOTO

Disaster Prevention Research Institute
fth24

and 2 others

JIEMPLLERICRAILN > KRUBREHAIRER DA T
TR K Bt FLRDEF

A site of a fire that spread Maintenance of air pollution
after burning garbage

measurement equipment

[R- RN KBS E
877 71):SIMOCAKAP
Weather, peat fire, air
pollution monitoring app:
SIMOCAKAP
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Unraveling the origin of hepatitis B virus from human-primates
transmission

BEFFRIAILZ(HBV) IFEMIE->THRLELGBEMBETHY. FFLINERE
(NHP) THR DD > TWET, UL, HBV P REEBZ TR T 24EE X,
ZOEMIHTIVRTISBES I E>TVWER Ao RE T, 12RKRIT
DADDEBICEBET10fE237EDONHP &, 65 ADEABEEEXTRICHBY
BRERELELZ ZORER. O TR +7- 727 —IL(Trachypithecus
auratus) (BT HBY A HESBE N, 462 G TH DI EN HIBEL %
UZzo Eoe THHYILTIFT17IEFRG8IL, #5217 —2 Tld50L 6T, b
R CIE65 N5 AN BRMETLED, AT HFILTIRT7IMANWT NG BN TE
BEINFBATU . BIEFEMRICEY. T27 ot EN/-HBV A T
AHFILDOHBY EBHEICEDEL TWBZ EN REN, MBI TRIEIMILZH
{EIEUFIREMD TRIBENE L 120 2T —ILET AP IVIBE LBIITEE
RICHIVETH FBULAETMNREREBLTWSZ LG HBV P ZNETEZ
SNTWk)BRERENDE E ISR TEBAREMERLTOET, 2hH0
ERIEHBYV P REBATLNS BRI, EbENHP A REEICRIH 3 bl
TONFERETB/ODIROEEMEN TRESNEL,

Hepatitis B virus (HBV) is a serious health issue for humans and has also
been found in non-human primates (NHPs). However, it is not clear how often
HBV jumps between species or the risk it poses to humans. In this study, we
tested 237 NHPs from 10 species and 65 of their human caretakers across
four Indonesian islands for HBV infection. For the first time, we found HBV
in East Javan langurs (Trachypithecus auratus), with 2 out of 46 langurs
testing positive. HBV was also commonly found in gibbons (17/68), less so
in orangutans (6/50), and humans (5/65), and absent in macaques (0/73).
Genetic analysis showed that the HBV found in langurs is closely related to
HBV in gibbons, suggesting recent transmission between these species. The
fact that langurs and gibbons are distantly related genetically but still share
a similar virus hints that HBV might be able to infect a wider range of hosts
than previously thought. These results highlight the risk of HBV spreading
between species, including to humans, and the need for strategies that
protect both humans and primates, especially in areas where they interact
closely, such as in Indonesia.

REA7ITEMAMER (BEE %) - HEBHK
Youdiil Ophinni
Program-Specific Assistant Professor,

Center for Southeast Asian Studies (The Hakubi Center
for Advanced Research)

Wi 3 REBRZRE 7Y 7 H SR ST FURR
Wataru YAMAZAKI
Center for Southeast Asian Studies (CSEAS), Kyoto University

BEET RVBXZHEHMHAEE 22—
Michiko FUJISAWA
Wildlife Research Center (WRC), Kyoto University

RABEX FREIRFZRE7 Y 7 HISHA TR TR

Ryota Sakamoto

Center for Southeast Asian Studies (CSEAS), Kyoto University
3%

and 3 others

T2 —IVh iR T e
| EMRERYTTITD
72DICETESN TVWET,
A langur is being

| weighed for a health
check-up and

d biological sampling.

East Javan
Langurs

HBV

I LRBICEN, T2 T —IETFHFIVDRETHB AT %
IV (HBV) DIEREEZ DRI REMEN BES A1) E U7,
Genomic studies have revealed the potential
interspecies transmission of the hepatitis B virus (HBV)
between langurs and gibbons.
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Development of a platform for collecting and analyzing educational
big data to realize a sustainable society

B el A S DERRICEVW T MBREELHRELYET, AR T,
ZD7=HI [FE DI r] e FEE (SDE: Sustainable Development
of Education)] & [###Er]BEL AR D= DEE (ESD: Education for
Sustainable Development] %@L T RIEEAMSEERERLET, &
RIS, B DOIFRAIRELRE] DA0DICIR HE T —2DINE- 21
EE AT LEAWTHBERELZTV. [BHEUELEROZDOHE]
D=, T—2EBE R D SDGsHBEERHRULET, IS ERAIGE
DAIFMDOEREICE), SDECESD DM AICEWTI2TTT14T 65X
BYERETEEY,

Education plays a crucial role in realizing a sustainable society. This
study aims to achieve this goal through “Sustainable Development of
Education (SDE)” and “Education for Sustainable Development (ESD).”
Specifically, for SDE, improvements in education are carried out by
utilizing an educational data collection and analysis system. For ESD,
data-driven SDGs education is implemented. In particular, advancements
in Al technologies, such as generative Al, are expected to provide
interactive support for both SDE and ESD.

NEWSLETTER from Research Unit for Realization of Sustainable Society
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Activities in FY2024

DL FEEHEBHLEFEFAFRE

hensive research considering the Term Il
tion

A 1=y hRPSE[EMNTOHE Iy DFEBY REFEE Lo
AEEIF. AOFBIERLSEEAROERELSH ARERE
LTAKRTZZHDEEHEL TBRWEAEL =,

AZybREFESBVBAL T — I BE T vEILEMDORERTH
BZPFASOFEICETIHND T RN LI RGRIE-EERZAD
DFREOILZHSOMEDREEILKLUEL 72 REBKFLZ2EH
WA CEEN/-SDATT IV EEBEL AR IE. ChETPFASOHE
[BEAR|ICMEI o, EBODEVIERFITOMBEN Zh o722 EIlER
LEL7e ThDE SDAET NV ERBERELTHLWT AT 7EHT
ZEIEALPTFE(Z782) D= T IV S A7V EWNDIHERRIZH
BLEL/, ChIZ PTFES FOEOHES FEMBEERE. 7vRE
WEEDTICHEIIETIODT. FIEOWMEKY» ZEBTERLHE,
BEFAEEL TR LA EIEL /-, Z DR R B /25 7- 2 F1E<LIC
BB EDIREI D S FMICFELCBAS P ICT B EN TEI,

PTFE (BT 2702) OUY ZILISEHED ?

BASH - il > HFEERBHARE
(EERAEDIR, HFLAILTER p BIFLF— BIR

DEEDE [FECUTI AFICRT » ETRILF LTy RSN B E

Y
PTFERERDHMTEFTIF <L

SDAEFIVESHALMRE R
Application research on the SDA model.

BRI RAEL=Y MR
& 2

Takeshi HASEGAWA

Director, Research Unit for Realization of Sustainable Society

In the final year of the Unit's activities since taking over
from the previous Unit Director, the Unit worked on
compilation of the research that had been activated after
the covid years and to disclose the research results.

The Unit Director himself has worked on a research of
“new science of PFAS,” a representative organofluorine
compounds, and expanded the scale of research from
the standpoint of molecular physicochemical science
into the rapidly growing global environmental and health
concerns. The research based on the SDA model,
which was born and raised at the Institute for Chemical
Research, Kyoto University, focused on the fact that
until now, many studies have been rather retrospective,
aimed at ‘understanding’ the physical properties of
PFAS. In other words, we focused on generating new
ideas using the SDA model as a starting point and took
on the challenging problem of “material recycling” of
PTFE (Teflon). This study is trying to solve the strong
intermolecular interaction of the PTFE molecules without
the use of fluorinated solvents. As a matter of fact, the
rock salt fine powder can be regarded as multipoles
and it acts as a “solid solvent.” As a result, the material
disaggregation of PTFE is readily done. This has long
been a very difficult matter, and the success is revealed
in detail by vibrational spectroscopy.

e
1 2024/6/28 BRI RANE 1= NS 6 EEE 1 BT 17 1|:-7;gﬁR%Fﬁ
s e mer e
2 2024/8/1-3 H 98 EVFUTILR - F—SULIHRS (15E) TRILE EE—-*W%FR
3 2025/1/11 BRI RELRROLOOHE AR RAT Tt S
(ESD:Education for Sustainable Development) >Rt L ACCMS

2025F1 AR As of January 2025
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Reports of Visiting Fellows

BEBK
<Lyl
Neches

Program-Specific Assistant Professor
Institute for Chemical Research

REBRIET /LRITICES
BEXY1LZDEIERDIZE

Exploring species boundaries among giant viruses with
deep phylogenomics

MEAEMEE R IR E BN G BEEFE
BoTWEB A ZD:H B4DERTFORBKERISY
TIZDEALDEHGEBICEIERETT, ChEH /-
HIZ.IMILADIEIEE .7/ L2 EOELMEZIT7THS
HEINETLHL.WLKDPDYMIVAS S LDNRT I
HELEEFIIEEAE. HDVIIELBEVWED ZDOFEICH
FBEPHIET,

MBI E AT DNAYAIL X (NCLDV) I EERRX
NIZJAIWZIDOMT. ZO— P MIEM IR L EEE
REZETERINTVWET NCLDVD T/ Ll 71 IV RE
LTIERECHBRBEMELTININWTT 2D, T
ANEDBEREBOME 7O REHMICAETE-00
BENEZ—TyrEBNET,

M A EZEEBEB AL HACERE Y —NRO
T—UFR2) T EEREL B2DEETFRED/NZ—
CEBTETIZET.NCLDVREIOEDIEREHEELEL 1,
COF77A—FH FHiEIAIN P HBR 70825 L
WIERBICIBER T 5/-00EERE. EFEBOMFICET
DEEEFESTVWET ALFM R THEMBEZ DB L
PTEIARTT,

NEWSLETTER from Research Unit for Realization of Sustainable Society

Unlike cellular organisms, viruses do not have
universal housekeeping genes. As a result, the
phylogenetics of individual genes can only give a
limited picture of viral evolution. To compensate for
this, new viral species are usually detected from
similarity scores of whole genomes. However, this
also presents challenges, because such groups
may contain pairs of genomes that share very few
homologous genes -- or perhaps have none at all.
Nucleocytoplasmic large DNA viruses (NCLDVs) are
a recently discovered phylum of viruses notable for
the fact that some of its members exhibit features
once thought to be unique to cellular organisms.
NCLDV genomes are large for viruses, but small for
cellular organisms. This makes them an ideal target
for detailed exploration of species boundaries and
species formation processes in viruses.

In collaboration with professor Hiroyuki Ogata
and with support from the ICR Bioinformatics
Center, we are mapping species boundaries among
NCLDVs by identifying patterns in individual gene
histories using a new, highly sensitive tree-topology
clustering method developed specifically for "deep"
phylogenomics. We hope that our approach will help
sustain the humanosphere by paving the way for a
more systematic understanding of the processes that
drive the emergence of new viral species.

It has been a privilege and a pleasure to serve as a
program-specific assistant professor at the Institute

for Chemical Research.
k1144

o
rl.ll.l
BLEBHEBCHEINSS/ LONRTECRIELE 220
TV ZERTF DRFEFHI DI,

The phylogenetic divergence of two viral genes,
measured between pairs of genomes classified into
different taxonomic groups.
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FEISTROTITINIVKZFESIOERIET.
2008FE PO REMAFIRINT—EITEMRA (IAE).
201 7ErSEFEM A (RISH) EHEMRELTVWET,
ROMBIE NI ATIEBDDDOBERBRBTRICES
EYUTTVETD,

IXNF—FBEOHEM. RS ECREELEDH
IR DBRBEICKH T 500, REBAFE DI EHET
4T Z(KURCA) IE. [REDHFEEZMEL=vk]
ETEGRAIRELHESNERDADDMEIZ N DE2
T1—X%EABEFEL NSO BAICEETEDZ
EEFRRICBVWET,

EUEBIMIIREERT. SEEYIVOERERIET )
OV BEFERLT. VI /2 O—-XRNI1ATI%EIN
AFIE/—IVEMTAIVREEMICE T DEBEERRL
FU A5 A FEEASBIREER THMAEN Mz TIH% %
StU BB E T V- RDOHAFRICEY . BEREE342%
ERIEL. RN ENA A TR/ —IVEEFERUEL, 3%
e BEREIBRASH T THREL.EEDENTTH
RCIEEET 370, TERBRICHERESHLTVWET,

ST RSB OMRICEY) BFEE. JO—IL JLa—
2 XVO-RENAFIR/—IVIRBETEXIRS B4
PEHAEIN F2HADNA A IR/ —IVEED DD/
AN—BEBRRCBIIAREIESELDELE,

| am an Associate Professor at the Faculty of Science,
Al-Azhar University, Egypt, collaborating with Kyoto
University’s Institute of Advanced Energy (IAE) since
2008 and the Research Institute for Sustainable
Humanosphere (RISH) since 2017. My research focuses
on yeast metabolic engineering for biomass conversion.
To address global challenges such as rising energy
demands, fuel depletion, and global warming, Kyoto
University’s Research Coordination Alliance (KURCA)
launched the second phases of the "Research Units
Exploring Future Horizons" and the "Research Unit for
the Realization of a Sustainable Society." | am honored
to contribute to these initiatives.

In collaboration with Prof. Takashi Watanabe, |
developed a strategy for converting lignocellulosic
biomass into bioethanol and antiviral compounds using
advanced microwave-assisted acidic glycerolysis.
Additionally, in collaboration with Prof. Masato Katahira,
we engineered microbial cell factories, achieving a
342% faster fermentation rate and efficient bioethanol
production through the co-utilization of acetic acid and
glucose. The engineered yeast strain thrived under
anaerobic conditions and sedimented effectively under
normal gravity, making it highly suitable for industrial
applications.

Furthermore, our work produced a safe yeast strain
capable of fermenting acetic acid, glycerol, glucose,
and xylose into bioethanol, marking a significant
breakthrough in hyper-yeast development for second-
generation bioethanol production.

NEWSLETTER from Research Unit for Realization of Sustainable Society
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HSU, Chia-Yu

Program-Specific Assistant Professor
Academic Center for Computing and Media Studies
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Building a Sustainable Future Through Educational Big
Data and Learning Habits

B HEDERICBVW . HBREELRH#ELE
T 2DV R AEFRAIEHSRIELI =Yy MDEET
ESD (B rIRE LR D D DB ) T —<ELEVURY
VLERELEL o RV RTILTIE BB T —2DFE
BICRATIRAMROMRICEREL T AR XTLEER
LTHEOEEZM LI HEAXR. T —2EBEEBEFD
ERICOVWTHERREFRDEL . BELAEMAREDERS
FAEEL. [(MBOHGOIRELER] SL Uil aeL
HREBECAGERNLERETRYEL

HRFCDILRITLT [T—R2IEIKZEZEBREDNDE
BICRET3RRETVEL. 2R EP RELF B ETEE
M EBBRAER T — RN\ 752 e oR B T8 %518
(b TEBHEMAERELEL /. COMWMBAICLY) 2B H
BRI TIEREESDDI LI THEL LN ZOB N
FEBRERDIEN B INET £ ML EBROESE
BABAEIELTHEBICRYVESERNDEECHENDE
HEEELEL,

E5(C, [Pl RS DIBE | EWOBSEHE ICHY
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ZEBE)DIEOSVWHEICHESL. T2 FHBHEE
BUTHRAIBEAH REZADEB O EHELET,

NEWSLETTER from Research Unit for Realization of Sustainable Society

Education plays a crucial role in realizing a
sustainable society. Hosted by Research Unit for
Realization of Sustainable Society, Kyoto University,
we organized a symposium focused on Education for
Sustainable Development (ESD). This symposium
highlighted cutting-edge research on utilizing
educational big data and explored efforts to enhance
the quality of education through infrastructure for
data collection and analysis. By engaging with
leading experts, we delved into discussions on data-
driven education and examined concrete approaches
to foster “sustainable development of education” and
“education for sustainable development.”

In this symposium, | presented on the topic of “data-
informed learning habit-building.” My proposal
introduced a system that recommends optimal study
schedules and provides sustainable feedback to help
learners establish consistent learning behaviors. This
approach aims to not only boost learners’ motivation
but also promote a more balanced lifestyle. Beyond
acquiring knowledge and understanding, we
emphasized fostering practical skills that empower
learners to address various challenges as their own
responsibilities.

Additionally, integrating the perspective of “building
a sustainable society” into education can encourage
positive shifts in students’ values. These efforts
contribute directly to achieving the Sustainable
Development Goal (SDG) of “ensuring quality
education for all” and pave the way for data-driven
education to support the foundation of a more
sustainable future.

Education for Sustainable Development (ESD)
Symposium

Measurement, National Taichung University of Education,
v
13:40 Resha Loami namics with Al and Robots
Hsiu-Ping YUEH
i Professor, Department of Bio-industry
1 ard Development/Department of Peychology,
an Univarsity, Tatwan

14:20 Modeling Reading Behaviors - Eye Movemant
Data Analytics
Wegana LIN
Professor, Depariment of Library and Information Scence,
National Taiwan Uriversity, Taiwan
14:50 Empowering K-12 Students for Sustainable
Leamning Through Leaming and Physical Activity Data
Hulyong LI
Assistant Professor, Research institute for Information
Technology, Kyushy Linbrersity, Japan

15:30 Data-Informed Leaming Habit-Bullding in K-12
Ch
Program-Specific Assistant Professor, Acadermic Center for
Compating and Media Studes, Kyoto University, Japan

16:00 Panwl Discussion

REBAFHEREAI B RANE L=y NEMEICE S ESD (BRI RE LR R D

1=DDIE) LRI L

Symposium on Education for Sustainable Development (ESD)
Hosted by Research Unit for Realization of Sustainable Society,

Kyoto University
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Visiting Fellows for FY2024

24 3 - Program-Specific
=t ICR HETEBNEX Assistant Professor Russell Y. NECHES 2024/4/1-2025/3/31

S L s = Y = Program-Specific Sadat Mohamed Rezk
IXVE—BTSMHEE | IAE HERHIE | S esor RHATTAB 2024/9/1-2025/3/31
SHUHESRAT AT %— | ACCMS IEBH Program-Specific HSU Chia-Yu 2024/10/1-2025/3/31

Assistant Professor

06/ sM6FEEET1LI2—RBIBKE

Unit Steering Committee Members for FY2024

=25 ICR PN )
(2=ohE) (Unit Director) Bl f# Takeshi HASEGAWA Hiz Professor
le=atsidn ICR A IER Masaharu NAKAMURA | ##% Professor
IXNX BT HHARRR IAE e ivuki
(ElZ=yhE) U By Blesies) HE K2 Toshiyuki NOHIRA i Professor
ETFRER 7R RISH 12 S Kenji UMEMURA Bz Professor
PRk DPRI El BUE Takahiro SAYAMA B Professor
T
R R o RS T Osamu KOZAN e Professor
i
HEIRIEFE GSGES R H lzuru SAIZEN 3¢ Professor
(E* ?ﬁE) Program-Specific
. _ ~2024.8 Masashi HIROKI HEBIR Professor
e KIER A+E N Yusuke IGARASHI S HBIR Program-Specific
(2024.9 ~) Associate Professor
. =
zﬂﬁ_ﬁ’( 717 ACCMS GRS Yasuo OKABE ¢ Professor
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Research Projects for FY2024

#5 - Bh¥ (L RIBRMEOIXNX—EHREERL -2 BmEMEDRR
1 o Assistant TR Development of Metal-Sulfur Catalysts for Environmentally Benign Energy
Hitoshi 1ZU ICR
Professor Conversion Reactions
) KE B iz (EHR %R FINNYG =Kl
Hirohisa OHMIYA Professor ICR Radical Caging Technology
_ KR - BRI DGR EIFIERHE R - ERWAEDORER DO DHEF v
3 Francesca sﬁﬁ_ﬁi le=atsiedn TEIBDD
PINCELLA penior ICR Synthesis and characterization of natural and synthetic lacquer samples: closing the
knowledge gap for the advancement of both traditional and novel applications
B EA wig IxIF— MENAFVT7AF =D/ DFERN TIRIBICEBLW A ERDOREE
4 Masato KATAHIRA | Professor BT HRERR Development of an advanced, eco-friendly methodology for an integrated
IAE biorefinery
K EER RIS IxF— # - EHREMEICLDZN\ AT INEEENEZHE TR
5 Juro YAGI Associate 18 TR Biomass Reforming and Smoothing of Electricity Supply-Demand by Variable
Professor IAE Combined Heat and Power Supply
e Char BLURILY DB EFEICRENT 12/ < X2 BRER AT DOBISE - B89 FT-IR )
6 1 RFE Junior EFEMTE E. BEHIVEIE. HLUXPS BIEERAVESR
Toshimitsu HATA Associate RISH Development of Biomass Pyrolysis Technology for Simultaneous Production of Char and
Professor Liquefied Products: Analysis Using Micro-FTIR, Micro-Raman, and XPS Measurements
FE R B P T RBEERICHIZRERMSREREN CIRIERIE DD DR KRR RDESR
7 Yoshikatsu UEDA Assistant RISH Exploration of Transdisciplinary Future Research for Environmental Radiation
Professor Analysis and Recovery in Fukushima Prefecture
00 S B RhSERRZR R RO— %R = B i TR S0 5 7 OB
8
Takao IGUCHI érsjf'géas’g‘r DPRI Observation of Vertical Distribution of CO2 Concentration Using Drone
NFLDATLTF IR H D& SO WREMINT (ST IRMFREE DR B%
9 Sameh 6] RS R Z2 R T2k, i, FRT3-00MENETTO—F
KANTOUSH Professor DPRI A holistic approach to quantify, assess, and predict the impact of sand mining
activities on geomorphology and sediment budget in the Vietnamese Mekong Delta
3 Bl= s A 3 NEFD PN N
AT HEES wis R SSFR o R mi{kﬁ%ﬁiﬁkaL76J§L1bwﬁ5§ut7}<ﬁﬂ:’.;§&0)ﬁ.:--'ET )2
10 Yuki MATSUSHI Professor DPRI Integrated modeling of hillslope regolith development and subsurface hydrology
in mountainous watersheds
11 el ¥ iz BHSS 92 R ARF T DE R RIICHTDHEK - KKEVZTICRIT DR
Takahiro SAYAMA Professor DPRI Flood and Fire Risk in Tropical Peatland in Indonesia
b 'Eif:sﬁf e BESSRRZERR T RRBRIICHI B LFRE B RS54
TAKEBAYASHI Associate | ppR Sediment disaster risk assessment in debris flow fan
B 08 R RA SRR AR FHTIHEN RELIAK - THEIREORS HIEIR
13
Kazuaki YOROZU éfgf‘zgsaé‘f DPRI Integrated understanding of water-sediment dynamics in forest catchment
Il &9 Bh wETIT CRRS T RE R DK KBS B A TR REZOEML
14 Mariko OGAWA Assistant R SRR 2R Atmospheric observation study and its practical application for fire disaster
Professor CSEAS prevention in tropical peatlands in Indonesia
BEBH | RETIT
. Youdill OPHINNI Program- WIHREMRER | EMPOEREADRBEDITE | B BRIV ZDEIRDEBRICEIST
,?2;?5}1?11 (ABtE42—) Unraveling the origin of hepatitis B virus from human-primates transmission
Professor CSEAS
#7 5E wis FIERAT B BEH SRBOLODHEL VI 7 —2INE - HPFEES X7 LORR
16 Hiroaki OGATA Professor TR a— Development of a platform for collecting and analyzing educational big data to
ACCMS realize a sustainable society

FHRF B SAE I =y NARESR / PF A, BT #2
Public Relations Committee of RURSS / M. Nakamura, T. Nohira






