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Paradigms Lost
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Satoshi Konishi, Director, Institute of Sustainability Science
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The first humans (Adam and Eve) have acquired knowledge and
consequently Fall (were expelled) from the paradise to the real
world of hunger. This is the classic Christianity world in the epic
“Paradise Lost”. (In Japan, a recent love story with the same title
is more popular), Humans increased knowledge further more by
the modern science where disciplines were divided and pursued
deeply, and as the results indeed we have enjoyed the remarkable
accomplishments and established the today’s prosperity. But
at the same time various problems such as global environment,
resources, energy, food, disasters have conflicted each other in
complicated manners, and together jeopardize the mankind now.
For the pursuit of the solutions against them by the integrated
analysis with transdisciplinary studies, we started the new type
of science named “sustainability”. It is a unique and innovative
concept, and as a newly assigned director of the Institute, I
deeply am impressed and appreciate the wisdom of the former
leaders who planned and organized this research. This is a
large scale attempt to investigate and change the structure and
method of science itself rather than studying science. However
this difficult name science “sustainability” is also difficult to
implement.

Fundamental knowledge of the science is called “paradigm”,
and its revolutional replacement is “paradigm shift”. Scientific

theories sometimes drastically change such as in a case
of Ptolemaic theory and Copernican, rather than gradual
improvement that can often be observed. This is a famous theory
by Thomas Kuhn about fifty years ago, and the word “paradigm”
became popular, however as a matter of fact, Kuhn has
withdrawn this word in his later study, and as a technical term,
it was lost as its original meaning. He replaced it with the word
“disciplinary matrix” with clearer definition and concept, and
“paradigm” now goes everywhere to mean the change of concept
or model in business, marketing and various places.

Will the transdisciplinary field of the “Sustainability Science”
make a “paradigm shift” to the existing discipline of finely
divided modern science and integrate them? Exchanges and
communication between different ficlds of science always
encounter a difficulty to understand each other with different
concepts, meaning and definition of technical terms. Original
meaning of the paradigm that Kuhn intended is to limit its
meaning within a closed discipline where common technical
terms correspond to the established knowledge can be used.
Our attempt to overcome the borders between academic field
may probably not to shift the paradigm but to discard the old
knowledge bound to it .
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Mobile site type research on sustainability science started.
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J A new 4 year project named “Mobile site type research on sustainability
i science” has started with an approved budget. This project intends to

promote the integrated research on the sustainability of human based on the
[ transdisciplinary study in the Institute and the tradition of the mobile field
research style of Kyoto University, not as a desk theory, but as a practical
solution, implementation and application at actual sites. This study also
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encompasses the training of young scientists as competitive leaders with e REBOAA=ZL
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broad view for the research. Activities will be planned at the outside of the °__M,3E;§Mm e A

campus, and “material recycling in the environment” , “meta-genome study
in ecological system” , and “risk control and mitigation” will be investigated
in Aomori and Shiga prefectures. Collaborations with other research
institutes, universities and local government will be also considered as a part
of the project. This project is also meaningful because of the approval and
recognition as a 4 year program with financial support for the new concept of
— \ v the research by the Institute. We expect active participation and support by
rA " : S n— the researchers from various fields.
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Urban transfiguration in Hanoi city, Vietnam based on 3-D geologic modeling
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Go Yonezawa, Postdoctoral Reseacher, 1SS
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Geologic information of subsurface structure could
be the basis of all human activity. We have developed
the computer processing of subsurface structure,
called the 3-D geologic modeling. It is very useful
in the fields of civil engincering, construction and
environmental preservation. We try to introduce the
3-D geologic modeling into Area Informatics and We
focus on the transformation of Hanoi City, Vietnam.

First, it is generated the detail DEM of the whole s
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area of Hanoi City from the data of elevation survey. f‘f OIAFE &M & h ZETORT

The number of the points in elevation survey is about
10,000 points. The resolution of the generated DEM
is 2m. Tt is very high resolution for topographic
analysis. Compared with the old topographic map by
GIS technigue, the city transfiguration can be seen
much clearer.
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Sustainability by fairness between generations and within generation
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Takashi Kamei, Assistant Professor, ISS
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1 am carrying a research of energy system design by adopting a method based on supply chain management
(SCM). Waste management is also a key issue for considering energy system in a view of sustainability.
Nuclear power is expected as a “trump” for solving global warming, however we should notice that radio-
waste management is getting a hot subject to keep fairness between generations and within generation. In
order to overcome this situation, we have an option to use U233 instead of U235 or Pu. U233 is produced
from thorium, There is an important feature in thorium that there is little production of Pu or TransUranium
elements being key elements of radio-waste. Research on usage of thorium is also one of interesting theme
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Application of environmental microbes to sustainable technologies
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Jun Kawamoto, Assistant Professor, 1SS
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Various ccosystems exist even in extreme environments including polar region, deep
sea, and volcano. The microorganisms, which favor such extreme conditions, are
called extremophiles and contribute the material recycling in different conditions.
Because over 80% of the Earth’s biosphere including polar region and deep sea is
permanently cold, the cold-adapted microorganisms play a crucial role in our planet's
ecosystems. Recently, the climate changes such as global warming are significant,
and the understanding of their facts and causes is important for our sustainable life. In
this research I attempt to develop the sustainable technologies based on extremophies,
especially cold-adapted microorganisms, and their adaptation systems Lo estimate the
effects of the global warming on our ecosystems.
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Sustainable flood management focusing
on the Hinogawa river catchment, Shiga, Japan
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Kenichiro Kobayashi, Assistant Professor, 1SS

HAKBA I % T 3 72 DI E R O AT T . £ A4S
H-S BRI L DI R A R T AR ERS D T, £
FAEUAOHN TR END2205 5 ARNY— F vy TDRDIC
AU AT PR R A T DY AZ TR AA Y FETHIZ L
MEEE DT, FAE T TR B [ AR ]
ERTEUT, MBI E Lo Ic oW TR L TE E Lz, HIEF
I & 202 & BHKFAEIEZ R L 22 oA TR 7 0 & ik ek
ERRICEEL, ZOMSERERE VT & 5t LN O AUE
NI AT > CE Y, 25 LEEIEAL RO ) 70 4 A L TOREe,
AHEREANTOT 2 vy 7Ty bHEAEREEHELT,
Mk 2 2= 4 — ORI T L B ER Iz DN TE
ATWEET,

A (The Hin_ogawa river)

BEF/IFEEA#ATHR (Inundation
simulation in Ryuou Town)
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Generally, we carry out, for the flood defense planning, first the hydrologic
analysis of the rainfall events to determine the T-year rainfall; and then the
rainfall-runoff simulation to estimate the discharge in the river. Likewise, the
flood inundation simulation and the risk assessment based on it have to be
conducted for the flood hazard map which Japan's municipalities are obliged
to make recently. | have been studying such things especially focusing on the
Hinogawa river catchment, Shiga, Japan and Ryuou town in the catchment.
In some detail, the physically-based distributed rainfall-runoff model with
the Hinogawa dam operational rule for the entire catchment; and the flood
and inland water inundation model for the Ryuou town are constructed and
the simulations have been done. As the next step, the possibility of quasi-real
time distribution of these simulation results is sought. We also make a plan to
hold the workshop and inquiry survey based on the simulation results since the
mutual-dialog with the local community is essential to enable the sustainable
and community-based flood management.
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— Greeting from the new member of ISS —
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Name Jun Kawamoto, Assistant professor
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Arrival Date April 1, 2008
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Name Seung Pil, Pack, Postdoctoral Ressacher

EiER 2008&4AR1H
Arrival Date April 1, 2008
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Specialization  Chemical Biology, Biotechnology
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Research Development of novel enzymatic and microbe system capable of
efficient hydrolysis of cell mass
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From April 1st, I was appointed to work as a researcher in
the Institute of Sustainability Science (ISS). T will carry out
the researches for “Development of efficient sensing systems
for bioactive small biomolecules™ (Supervisor: Professor
Morii Takashi);(1) Design of new functional biomolecules (2)
Development of new biosensor based on the new functional
biomolecules. T hope to contribute to the research activities of
ISS.

Specialization  Molecular microbiology
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Theme of T AIFFENRENORRMEDOG AR08 E
Research (H20-215%)
Application and development of environmental microbes to
sustainable technologies for climate changes and exhaustible
resources (2008-2009)
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Microbes contribute the material recycling in various
environments on Earth and have a potential to develop
the sustainable technologies for us. I attempt to apply the
environmental microbes and their adaptation systems to
understanding the effects of recent climate changes and to
recovery techniques of the dissolved-metal resources in ocean.
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Name Go Yonezawa, Postdoctoral Reseacher
EiEE 2008%4A1H

Arrival Date April 1, 2008
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Specialization  Geoinformatics
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Theme of Urban Research in Hanoi City, Vietnam
Research
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Based on map materials, in this study I am going to analyze the progress
of urbanization from the latter half of the 19th century to now. The
urban transfiguration in Hanoi can be interpreted with using information
technologies such as GIS, remote sensing and so on. This point of view
would differ considerably from historical science or area study.
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Noriyoshi Nagahora, Assistant Professor, Department of Chemistry, Faculty of Science, Fukuoka University
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In this April I was appointed as an assistant professor of Department of Chemistry, Faculty
of Science, Fukuoka University after graduating the Institute of Sustainability Science. I
would like to thank everyone who helped me during the course of my research in the ISS.
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Active Learning Workshop on Creating the Sustainability Science Domain

New Chemical Technology and Biotechnology for the Sustainable Society
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Masaharu Nakamura, Takashi Aoyama, Kazufumi Yazaki, Shiroh Futaki

Continuous technical innovation and onward
sweep of science are mandatory for the sustainable
development and future prosperity of human
society. The 4th workshop, titled as New Chemical
Technology and Biotechnology for the Sustainable
Society, provides four lectures and free discussion
on the topics: “Exploratory study on new chemical
reactions exploiting biorenewable carbon resources”
by Prof. Nakamura, “Morphogenesis of root hairs for absorbing phosphate” by
Prof. Aoyama, “Physiological role of plant volatile compounds and the application
potential for human life” by Prof. Yazaki, “Developing Efficient Intracellular
Delivery Systems for Sustainability Science” by Prof. Futaki.

—5B; =& EEH

Eaty”

Theme
| =

RRE

2007/11/29 Speakers

MR AILSE2ERT A -0iIC, AL LEE
LU AR R R ORI R DN TOT—2
Va7 ERIEL. ABEEIRIC LS R MR T L —
FDEFRBERIEADT 4 =DV ) F 4 A8 F 4 | TIEEE
KRETRHHEDD, DI - FEN bR EHE TV — 5 —
WEO [ 32X — | L% - 4 | [BRET | 5% coRiRIz
DT, SRBIBUCZ LS [3— 1w/ STOFT TR —RHTEIC
B4 25— =P Tld, Z—o9sM4REIZONT
HOTF - Mg T < e L 2= i o Bl 0 e S S h
Teo Fiz, FIEGE S, ERINEN LY —%FERT 2
— R A TFREOMRBIZOWT [rIhns4dnv—ic ks
W RGN O L. RJFBIEIC kB, PU AR,
HASRDIE TR DT TR A B A T 7L
F—fifFEn 7 Fu—F |DREN BT,

FHE £ KE =B, #BA &HW BH M
Takashi Morii, Hideaki Ohgaki, Yoshikazu Suzuki, Takashi Kamei
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Exploring New Technologies for the Sustainable Society

Dr. Ohgaki reported "Feasibility study on application of MIR-FEL for
sustainable science." Tunable (4-13 pm), high power (100 pJ/micro-pulse),
and short pulse ( <lps) laser, mid-infrared free-electron laser (MIR-FEL)
developed in Institute of Advanced Energy can be a tool for the research on
"Sustainability Science", especially in the field of chemical, biological, energy
and environmental science. Dr. Suzuki reported "A survey of seeds and needs
on new energy development in Europe” that summarized seeds and needs on
renewable energy (RE) in 44 European countries, where local geographies
and regional needs play very important role. "Exploring fundamental
molecular imaging technology for human diagnosis" by Dr. Morii discussed
on chemistry-initiated biological investigations toward diagnosis of human
diseases. Dr. Kamei discussed “Supply Chain Management (SCM)™ concept
of the manufacturing industry and advanced energy technique such as nuclear
fusion is studied for sustainable infrastructure of human society.

Evaluation, Forecast and Measure for Multi Hazard
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Taiichi Hayashi, Haruo Hayashi, Noriyoshi Nagahora

Multi hazards are discussed for the evaluation
of their effect to the environment, the
possibility of the prediction and mitigation.
Anthropological, artificial and social disasters
are considered as new type disasters as well
as short and long term natural disasters such
as earthquake, flood and climate change. The
development of new materials is reported for
the basis of the sustainable socicty in future.
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The following information shows the themes and researchers of the Explorary Research
program from FY2006 to FY2007. ISS will initiate new research projects in FY2008.
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Development of saccharification and fermentation process toward establishment of biomass conversion platform
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Takashi Watanabe, Tsutomu Kodaki, Keisuke Makino, Yoshitoshi Nakamura, Yoichi Honda, Takahito Watanabe,
Seiya Watanabe and Chizuru Sasaki
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Morphological and functional differentiation of root hairs as a structure for absorbing inorganic nutritients

£ Sll=sk, & HEmNE, FlE—s2

Takashi Aoyama, Tomohiko Tsuge and Kazufumi Yazaki
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Exploratory study on new chemical reactions exploiting biorenewable carbon resources
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Masaharu Nakamura and Takashi Watanabe
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Creation of Asian Cropland Dataset through Satellite Data Analysis toward Water Resources Management
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@ meEST, @ Eogs, @ Rus

Kenji Tanaka, Toshiharu Kojiri, Kaoru Takara, Eiichi Nakakita, Taiichi Hayashi, Yasuyuki Kono, Go Yonezawa,
Masayuki Tamura, Tsugihiro Watanabe and Osamu Kozan
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Germmal research of particle movement and material circulation dynamics in brackish/fresh water regions targeting
interdisciplinary fusion
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Hiroshi Watanabe, Yoshiki Sohrin, Hideo Sekiguchi, Yasuhiro Takemon and Yoshinobu Kido
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Evaluation and Prediction of Climatological and Meteorological effect on the Human activities and Infectious Diseases
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Taiichi Hayashi, Hirohiko Ishikawa, Hitoshi Mukougawa, Toshitaka Tsuda, Masato Shiotani,
Takuji Nakamura, Hiroyuki Hashiguchi, Takeshi Horinouchi, Masayuki Yamamoto, Shigeo Yoden,
Takehiko Satomura, Mitsuaki Nishibuchi, Kazuo Ando, Seiichi Ohta and Yukiko Wagatsuma

RRNEBERAEL - —DEFERBEADT —JEVT1 R8T«

Feasibility Study on Application of MIR-FEL for Sustainable Science
€ kER, b tomn O Kz O WAL, O ks, O SHem O MmO LERk

Hideaki Ohgaki, Motonari Uesugi, Takashi Morii, Kohei Yamamoto, Yoshikazu Suzuki, Toshiteru Kii,
Kai Masuda and Tetsuo Yamazaki

LEMES LI VEVRREFRZMRICLEDROCERFESREATEE T S RBLETTIVOESE

Development of Information Processing Model for Crisis Management at Biological and Chemical Terrorism

O #&2, O #/0525% © EFRE & =EE @ @I

Haruo Hayashi, Munenari Inoguchi, Noriyoshi Nagahora, Hisaaki Mihara and Go Urakawa

FOT - A—Oy N TOHRIRNF—RHEICATI=—R - V- XREWRR
A Survey of Seeds and Needs on New Energy Development in Asia and Europe

€ sksm O ers, O AFEs, © HE

Yoshikazu Suzuki, Masayuki Yanagisawa, Yasuyuki Kono and Susumu Yoshikawa

WTHEECAA - - A\MEREES T MIEHRFORE —RMm7 Y 7O ZMRICLT—

Development of Area Informatics by Uniting of Geological and Ecological Studies
- With Emphasis on Urban Area in Southeast Asia -

€ salsr, O A%Ee, O 20, O wdeE— O EORK

Mamoru Shibayama, Yasuyuki Kono, Go Yonezawa, Eiichi Nakakita and Toshio Hamaguchi

BRREBOSFEEICHT 2MAZRIBE

Basic studies for tropical tree biotechnology

HEEMREE, € $AsE

Toshiaki Umezawa and Shiro Suzuki

HEeLYHETEDIZ —HBEHLSOBELFIF

Reforestation - A reformation scenario from deforestation

Dok, O EmE, O BBE%—, O ANRZ, & BRE & St O 5I8E,
@ LuFres, @ Enny Sudarmonowati

Takahisa Hayashi, Toshiaki Umezawa, Kei'ich Baba, Yasuyuki Kono, Atuhiro Oka, Yoshiki Sohrin, Hirohiko Ishikawa,
Takao Yamashita and Enny Sudarmonowati

HEERIER S 2 BA L UHEY - RREEERO S FHIE L T OICAMAE R

Molecular mechanism of plant-insect interactions mediated by plant volatile compounds

Y gE—% b wEm=, & kATFE O SR

Kazufumi Yazaki, Kanzo Sakata and Junji Takabayashi

HFTBRIBEEFHRBNLDTT,
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Time flies.

FRA T IFR DR ODIZTVEDT, EH RN
DT XA CORZE R AFHER IS M ATE
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Z DINENIA S TE T 200640 AR R 48 1. =

MISS)EKyoto Sustainability Initiative (KST)DaEELUTHE
FEllz, BHIZEST, ISSIHEO LN AR FETIIIFREIC
LWE R coEHE - a7 aP 2 b b B & #EE, §
OB AHE LT 2R 00 T DB EERR
{2 Th o7z, ISSOEHRIE T4 Lo X —LNHRBRERL T,
FRIBX BRI A I EZAEESE OB ZOMREHELMR
WA TEEZLE, IEFICAERALOEELTVS, ISSIZEN
EN=BEROWEHD 4. ShrhbarhFkOREE
BRHTHAIEES, EIEOHAE - BAETRORRBEICRA
B2 5 LI B ORI A BB, L B 25, 2O
T2l B ADAR F oy b — o RSN O THIUL, Thid
ISSE I OHEMO—D R ERINIzEEAS, ISSELTL. &
FE»LEEN S RHBEMERBEICLSEIEN 7R %
JREN A, BIRAE RO R EE O RO ITE E
LT LW, SR ESS R D2 ThALF W REL T
ISSEHLELZZFEAFA TOEEMMESREI-ERL T
U LEFE-T WS,

TRIBESEOKSIY LRI AICT
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Norihiro Tokitoh: Former Director for Planning and Strategy, 1SS
Professor and Director, ICR

As mentioned in the title, it is almost 4 years since T have joined
the team at Uji campus for the application to the project for
the Special Coordination Funds for Promoting Science and
Technology (JST budget) aiming the establishment of a new
research center in Kyoto University. In 2006, after solving
many problems, we were very fruitful to establish two types
of new research units, i.e., ISS and KSI (Kyoto Sustainability
Initiative), in Kyoto University. The foundation and management
of ISS, which is a rare example of a multi-departments/institutes
cooperative research project in Kyoto University, was a very
tough work but a very new and interesting challenge for me. It is
my great pleasure and privilege that I could become personally
acquainted as a director for planning and strategy with many
people in Uji and other campuses who took part in this 1SS
project. All the members of ISS may have more or less similar
opinion. Although it may take some time for us to see the visible
results based on the cooperative/collaborative research in ISS,
the fact that we could have built a new type of human network
may be one of the merits for the foundation of ISS. I hope the
future development of ISS with the success of the newly started,
collaborative field research project supported by MEXT and
the useful feedback of the new insights and knowledge to the
research and education in the related departments/institutions. As
a director of ICR, one of the supporting institutes of ISS, I would
like to make an appropriate contribution to the cooperation and
collaboration among the related departments/institutes of Kyoto

University with ISS as a core research unit.
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Shiro Suzuki, Assistant Professor, IS5 2555
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The genes encoding hinokiresinol
synthase, which catalyzes the
formation of hinokiresinol, were
identified. We revealed that the
combination of the two proteins
comprising hinokiresinol synthase
can control the cis-frans isomerism
of the product. We reported the
above findings in the Proceedings of
i the National Academy of Sciences

Eﬁé& 4:& lf,,// _J;G?‘ﬁ of the United States of America on
3 HHBI LA <
nTuE. gare December 2007,

E BT (FETITHER - #9)
Yasuyuki Kono,
Professor, CSEAS
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Scarab barbecue

The left photo shows scarabs collected by local people, which | found at
a mountain village in Northern Laos. Are these scarabs transported to
Suan Chatuchak Market, or Week-end Market, at Bangkok and sold as
a toy for kids with 5 bhaht per piece? No, definitely. There is another way
to use it, barbecue of scarabs. See the right photo below. Tear off the

ARF hard test, spit them in a row, grill them and slurp the internals. You can
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‘}wfar c! Go Urakawa, Assistant Professor, 1SS
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enjoy a bitter-taste, a taste of - matureness. We know that bio-diversity -
is important for the future of our society, but it is difficult to catch its real
meaning. Let's eat, drink, wear and process “bio-diversity”. Then, you
understand the importance of bio-diversity, and, more importantly, the

wisdom and technology to manage “bio-diversity”.

il 3 A T 0D T U U R B A 5P B R PR
(Emergency Mapping Center) MG #ENZ 3 2%
BRAES EhELA, THI9H268 H10HIZEE)%
#7425 TO23HMIZ, BkZ200FEOTREX %
fERLL, B AORRARITEI %A LR 3 HEL
WD EL, FHR204F2 H4BICIEAUC NI
FER LS Eh &Lz,

We were awarded certificate of gratitude by the governor
of Niigata prefecture for our activity about Emergency
Mapping Center (EMC) at Niigata-ken Chuetsuoki
Earthquake, 2007. EOC provided parishioners about 200

HANEDTELT S ANAY
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maps from July 19th to August 10th and these maps were
useful to support water service to victims. Go Urakawa
form ISS was incident commander of EMC and he
contributed recovery of disaster area.

EERIEE )

Profiles of the Office of
Planning &Strategy, 1SS
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Office of Planning & Strategy has developed database
stored deliverables by many stakeholders and retrieval
system. This system is developed to consider multi-
relationship between information resources and useful
tool for interdisciplinary project.
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Editor's postscript

W AL TWEE T, 5% $ISSN("Institute of Sustainable
Science Newsletter") 2LA L BRAVWZLET,

Are you aware of a minor change in the front page? ...Yes! The Newsletter has
obtained ISSN (International Standard Serial Number, 1882-9929). Although
this is just a minor change, it would be a great step as an international
publication medium. With a unique Japanese-English parallel style, the
Newsletter now offers you opportunities to present your ideas and your works
on sustainable science to the world. Feedbacks from you to your Newsleller are
highly appreciated.

A A (TRIVEF R TFIRREA - B3

Yoshikazu Suzuki, Assistant Professor, IAE
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The office of ISS provides meeting space to

s ¥ facilitate communication among researchers
Infermation about ISS Office ffom various flekds;

HEFEEHFNEL =y M 71 ARUBRBEOFIAICH-Ti. 7 7 AOFBRMCLr v EREBEIRH S,
Please submit an application form to book the meeting space according to the rules and regulations of ISS.
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Institute of Sustainability Science

T611-0011

REFTATASE (MEMRTEBRESR)
AFEEEREMR Ly MERES

Tel @ +81-774-38-4544

Fax : +81-774-38-4546

Email : iss-office@iss.iae.kyoto-u.ac.jp

URL: http://iss.iae.kyoto-u.ac.jp/iss/jp/index.html
Office of Planning & Strategy,

Institute of Sustainability Science,

KYOTO UNIVERSITY

Uji Research Building, 5F
Gokasho, Uji, Kyoto 611-0011 JAPAN

[JR ERIF - HEEER] H3u\E
WIRFER - HEEER | THEESH 7S

It takes about 7 minutes from
"JR Obaku" station or "Keihan Obaku" station.

QEFABHPAMAI=y b - [LIHEE
ik ®—- gk &wM-EI =

Q@ LEHREAZ YT

B Bis- A E5-NAK £
@®Public Relations Committee of ISS

E. Nakakita, Y. Suzuki, G. Urakawa

®Management Staff
R. Hironaka, M. Yamamoto, M. Yagi




