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Susumu lai, Director, Institute of Sustainability Science

Sustainability may be more clearly defined when we try to define
the inverse concept of the sustainability: i.e. unsustainability. The
TVs and newspapers recently reported incidents of a parent(s)
Killing his or her own children and a child killing his or her
own parent(s) in Japan. Self centered attitude for fulfilling his
or her own needs, commonly found in human minds, may be
the primary triggering mechanism to those abnormal incidents.
Given that the common elements of human minds are the cause
of these incidents, our future society might accept these incidents
just as daily routine incidents. Ultimately, our future society will
be heading into an instable society that will eventually collapse.

United Nations Brundtland Commission published Our Common
Future in 1987, in which, "sustainable development” is defined
as: "development that meets the needs of the present without
compromising the ability of future generations to meet their own
needs.” The next generations cannot express their strong opinions
against the current generations because the next generations have
not yet been born or fully grown up. If the current generation
uses up all the natural environment and energy, there will be no
sustainable socicty.

Let us try to answer a question “what is the most fundamental
and important strategy towards achieving the sustainable
society?” The answer to this question is obvious to Mr. Ryusho
Kobayashi, a priest, Enryaku-ji, Mount Hiei, Kyoto (Open
symposium, Kyoto Sustainability Initiative, Kyoto University,
2007); “The most fundamental and important strategy is a mind
revolution from the current self centered demand and take-away
attitude to a returning and give-away attitude with gratitude.”
Mr. Kobayashi follows his lecture and strikes the mind of the
audience; “go back to your home and look at your face. Your
face is not made instantaneously but has been formed through a
long and cumulative process of your life over years. If your mind
revolution has been continuing to aim at achieving the returning
and give-away attitude, your face will certainly look radiant.”
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=5 At Tokachi port, Hokkaido, Japan (Just before
-~ the large scale blast tests for artificially
inducing the soil liguefaction in reclaimed
land) Does the writer, right, have a radiant
face? Oh, No!
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200612818 EFHEE GIS IS — ISS: GIS Seminar
2006FE1287H SFEE #£oh EEIXREIFT— The 5th Cross-Interdisciplinary Research Seminar
2006%12816H KSI BRI ERI L KSI Open Symposium
2007#1H15~16H KSI EE o RIIL (REAZ) KSI International Symposium, Kyoto University
S EEHLE BATE SETHRS . RS [Re - 200 I1SS: Opini_on Exch_ange Meeting / Workshop
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2007415268 SHEERE ﬁﬁ%ﬁﬁ% DRI L ISS: Symposium
iz — b5 2 = eforestation scenario from deforestation
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2007435 15H H£FEYE  Justin Kizes KD#EES ISS: Justin Kizes Visiting Lecture
200743H20H EFEER FH70AEFERICFIVL ISS: The 70th RISH Symposium
2007s3H288 KS| EFEMEESKFES 2006 KSI Younger Researchers' Presentation 2006
T SRR BAWE BAXERS - WAS [ -Ronsk 1SS Opinon Exchange Mesting / Workshop
BOTAY Y e bl S TR ARNE S B | SI;gLsrze"c‘:"té\;E of microwave remote sensing for safety and
2007%4B1H KSI #HE 7O LGSR KSI Education Programme begins
2007#E5H29~6H2H IR3S/KSI EEY LRI A GIIAS) IR3S/KSI International Symposium, Zhejiang University
20074£7H26H Tri-Center Field Mission (Preparedness for Our Future) Tri-Center Field Mission
E7EEE HmiE FETHRT—IYavT ISS: The 1st Cross-Interdisciplinary Research Workshop
200778318 - Ze "Prospects on the forest plantation for bioethanol
[NAFTE/ - EERSELTORE7 Y PAIHEE] production in Southeastern Asian”
2007498218 EFEHEE Eo@m EExmI-7S3vT ISS: The 2nd Cross-Interdisciplinary Research Workshop
[H % & EEERR YOS "Sustainability Science for Asian and African Areas"
2007%E1083H G-COE &EFMREZTRES G-COE Exchange Meeting
izEar a3 SEXRT—2YavT ISS: The 3rd _Cross-[nterdisciplinary Research Workshop
2007E1084H T "Ri
£10H [ EREBIE (D) 2 S04 & | E?l[:il:ui‘::él:‘l?t'l'on and Management of the Water Resources
2007510H20~21H EFEHAZTEF v/ 2 AR 2007 Open Campus 2007, Kyoto University
AR Sm4E BEwRT—-IVavT I1SS: The 4tf] Cross—lnt_erdisciplinary Research Workshop
2007FE11H2 ¢ o & i i
F11HA2H [HS TR At S I () =0 OAERE - /5 A A R TRS%E S!\El)i\il;t&f.tem[cal and Bio Technologies for the Sustainable
2007F11B26~27H KS| $2H HEHEY - RYIL (FHAE) International Symposium on Global Sustainability
2007411 H29H EFEE FEs5@ ¥EXRV-—I¥avT ISS: The 5th Cross-Interdisciplinary Research Workshop
BT TRl s et D s VD = 5 Bt e | "Exploring New Technologies for the Sustainable Society"
2007412 H13H EHFRE FeR FEXRT-I7Vav7 ISS: The 6th Cross-Interdisciplinary Research Workshop
[TILFNHF =N T2BEEROTM. FAEHE] "Evaluation, Forecast and Measure for Multi Hazard"
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Fieldwork on disaster site using IT
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Go Urakawa, Assistant Professor, 1SS
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I'am studying about “Generic Strategy for Protecting Safety and Society
by Using GIS”. Though making quake resistance of building high
can reduce damage, various kinds of damage absolutely occur. After
disaster occurs, the mission on disaster site is to recover bagis for human
life for citizen as soon as possible. Therefore, one of my fields is in
area affected by disaster. Additionally, how to implement emergency
response and management effectively for national and local governments
influenced directly recovery for citizen. My study aims building generic
management system using information technology on disaster site. Due
to implement my vision, I am not only developing new technology but

also verifying on disaster site.
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Sustainability of water use in Tamil Nadu State, India
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Takahiro Sato, Research Fellow (Global COE), CSEAS
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Tamil Nadu is a state at the southern tip of the Indian subcontinent.
Annual rainfall amount ranges from 800 to 1000 mm and its climate is
classified as semi-arid tropics. Because of its limited water resources,
tank irrigation system designed to harvest surface water runoff has been
widely used as irrigation source of this area. Livelihood of the people
had been based on the paddy production using tank water and other food

crops production in unirrigated area. However, structural changes of

the rural society, institutional and technological innovation and spread

of commercial economy forced to change such life style during past
fifty years. Now I am studying the historical changes of water use in
Tamil Nadu state by means of uniting the socio-economical analysis and
modelling of water cycle in this area.
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Harvesting the plant tissues of Acacia mangium in Indonesia
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Shiro Suzuki, Assistant Professor, 1SS
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In tropical Southeast Asia such as Malaysia and Indonesia, Acacia
mangium has been planted as a fast-growing tree. It has been expected
that enhancing growth and quality of trees contributes preventing from
the global warming, but such effort has not been progressed in Acacia.
Therefore, we are consiructing the expressed sequence tag database of
Acacia, which is a knowledgebase for the molecular breeding of Acacia.

The important first step for constructing the expressed sequence tag
databasc is harvesting the fresh and good tissue. We visited Indonesia
three times to harvest the plant tissues of Acacia, which was a tough work
under an Indonesian hot and humid climate. The harvested tissues were
immediately frozen with liguid nitrogen, packed with dry ice, and sent

to Japan. Although liquid nitrogen and dry ice are difficult to obtain in
Indonesia, Indonesian Institute of Science (LIPT) helped us with arranging
them. Currently we are continuing the research project in Japan.
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71' Greeting from the new member of 1SS
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Geomorphology, Hydrology, Land and
water management in Southeast Asia
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Impacts of development programs on sustainable
use of ecological resources of the mountainous
region of mainland Southeast Asia
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Ecological resources are a vital property for the people in

the mountainous region of mainland Southeast Asia. In the
project we examine degradation of
ecological resources due to rapid
activities for development and social
impacts of a standardized policy
on natural resource conservation,
in order to recommend better
technologies and policies that should

enhance sustainability of people’s
life in the region.
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Active Learning Workshop on Creating the Sustainability Science Domain

i Cross-Interdisciplinary Research Workshop
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The energy of the throbbing pulse
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Prospects on the forest plantation for bioethanol preduction in Southeastern Asian
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Since the production of oil reachs the limit today, it
would be expected to produce ethanol from wood
biomass. Here, we tried a case study to think about
ethanol production by conversion of woods oblained
[rom Southeastern Asian industrial forests. Nevertheless,
a new conversion technology is required for the
bivethanol production. Therefore, it was concluded
that 1) productivity improvement of wood biomass, 2)
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Database Construction for Simulation of Sustainable Humanosphere
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The 2nd Interdisciplinary Research Workshop* was held on the
afternoon of September 21, 2007 with a theme “Sustainability |
Science for Asian and African Areas.” In addition to the |
following speakers, Dr. Takahiro Sato reported on bio-gas usage ‘
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in South-East Asia, and Dr. Taro Sonobe explained a poster
on a sustainable human society presented at the science and
technology fair in Thailand. At the end of the workshop, Prof.
Iai reported the recent development of the Kyoto Sustainability
Initiative.

#*G, Urakawa, Genetic strategy for protecting safety and
society using GIS /Y. Kono, Impacts of Development Programs |
on Sustainable Use of Ecological Resources of the Mountainous |
Region of Mainland Southeast Asia / G. Yonezawa, |
Development of Area Informatics by Uniting of Geological and
Ecological Studies -With Emphasis on Urban Area in Southeast
Asia- / Y, Omura, Database Construction for Simulations of i
Sustainable Humanosphere: Studies on Global Warming Issues
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We have been constructing database for simulation analyses
of sustainable humanosphere in cooperation with young
scientists who belongs to Institute of Sustainable Science.
The database contains world-wide thematic maps in relation
to member’s research interest. These maps have installed
into Geographic Information System (GIS) database with
potential of opening to the public, and practical use of these
data was also discussed in regular meetings. In this year, we
focused the discussion on global warming, and the findings
were summerized as “The new sciences and technologies to

battle against the global warming caused by our daily life
activities”. It was presented in Thailand national Science
and Technology Fair 2007. At the final step of this project,
we will increase contents of GIS database and make detail
corrlation chart of Bio-Energy.

Eiichi Nakakita, Yasuhiro Takemon, Kenji Tanaka, Kenichiro Kobayashi
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Topics on particle movement and material dynamics
in brackish/fresh water, creation of Asian cropland
dataset through data analysis toward water resources E¥ i =
management, climate change studies on extreme rainfall s=r . E e
and natural hazards, and optimization algorithm on
parameter estimation for distributed run-off model, were
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presented based on the workshop title. General discussions
were done on possibility of piecewise interdisciplinary
researches among the topics focusing on the evaluation
of effects by climate change, and on importance in
evaluating impacts on human society in advance.
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5 We direct spotlight on to activities of research fellows,
Spotllg ht who are the principal investigators of the research programs adopted through
a research announcement of 1SS.
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Germinal research of particle movement and material circulation dynamics

in brackish/fresh water regions targeting interdisciplinary fusion*
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collaboration with professor Yoshiki Sohrin (ICR), professor Hideo Sekiguchi (DPRI),
associate professor Yasuhiro Takemon (DPRI), and associate professor Yoshinobu Kido (DPRI).
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Development of saccharification and fermentation process
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Hiroshi Watanabe, Professor, ICR
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toward establishment of biomass conversion platform Takashi Watanabe, Professor, RISH
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It is an urgent task to utilize biomass as chemical and
energy resources in harmony with environmental safeguards,
because continued usage of fossil fuels has caused shortage of

transportation fuels and serious environmental problems such as
emission of carbon dioxide. For the conversion of lignocellulosic
biomass into biofuels and chemicals by enzymatic saccharification
and fermentation, it is necessary to develop pretreatments
decomposing surface coverage of lignin on polysaccharides in
lignified plant cell walls. Molecular breeding of microorganisms is
also needed to produce target compounds from monosaccharides
with high conversion ratio. In this program, we studied a new
conversion process of biomass using pretreatments, enzymatic
saccharification and molecular breeding of yeast, aiming at
establishing biomass conversion platform.

Production of i
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Sugtninable Biomass Manogement
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Material circulation in the brackish/fresh water regions
is intimately related with the human life. This germinal
research chooses the material circulation as a subject to look

for a direction of an interdisciplinary study based on marine/
river hydraulics and engineering, ecology, and chemistry.
The analysis utilizing the convective diffusion equation has
suggested that materials are concentrated in the upstream
part of sandbank in a river after an increase of river level (to
possibly help living matter to be accumulated therein) and that
salt in the river mouth region diffuses toward the land rather
deeply (to affect the distribution of phragmites community
therein). The validity has been confirmed for the theory of
steady groundwater flow in the sand beach area. The thermal
infrared observation has revealed that a difference of the
temperatures of Katsura, Uji, and Kizu rivers is mainly due
to warm drainage from a sewage plant. Accumulation of
crustacean and juvenile eel due to the eco-tone effect of the
river mouth has been confirmed in the Shin-Yodo river area.
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Molecular mechanism of plant-insect interactions mediated

by plant volatile compounds
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Kazufumi Yazaki, Professor, RISH
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Development of Information Processing Model
for Crisis Management at Biological and Chemical Terrorism
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Haruo Hayashi, Professor, DPRI
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Plants have highly flexible and sophisticated tolerance
mechanisms for various environmental stresses, e.g. wounds,
pathogens, and draught. Terpenoids of low molecular weight are
plant-derived volatiles and play important and specific roles in
attracting pollinators, protecting plant bodies from pathogens,

and also drawing attention of natural enemies of herbivores
by their attack. Tea leaves produce various aroma compounds
during the process of tea production, in which different stresses
as wound, UV, and draught are imposed. We identified two
monoterpenes induced specifically by insect attack (by Mizutani).
Also, the emission of the smallest terpenoid, isoprene, were
characterized to elucidate its physiological function.

Hi H H
| || voE EEEAcEThE
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hotrienol.
I Monoterpenes specifically
linalool diol hotrienol | induced by insect attack in tea
leaves (dicl and hotrienol).

TV T L DEENEMEEENERI LA S5,

(B4 XA F, COE2BFEMNIEE, 1 ARMOEEHE, &2 00 TEERIE)
Isoprene emission functions as a thermotolerance mechanism in plants.
(Arabidopsis plants treated at 60°C for 2 hr, then grown for 1 week)
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AR A5 . $/z, fERSHIRET 2 08 O% LT 572
I, TRUER e ZETR 4T - FEREHRTE L 75 T & 2 BFD (Business
Flow Diagram) & HI\ T, S35 L ~L OB S 450G L,
BUGIARE LT T I B O S T = 7L OB {175 .
FNHEGISETET LT A2 LT, fatkiibaa Rz
BT BIGRIER 27 AORBSA 1775 .

Local governments in Japan are now obligated to respond
to new hazards such as biological and chemical terrorism
under the enactment of civil protection law. However, the

lack of experience and knowledge among local governments in
responding to such types of hazards are becoming concerning
issues. In this research, we propose and develop an effective
information processing model for rational civil protection
management against biological and chemical terrorism. In
order to understand the characteristics of chemical materials,
we gather the hazard information of biological and chemical
materials, and classify each of the chemical materials and
symptoms into 5 groups using cluster analysis. For each
hazard, we develop an atmospheric dispersion model. For
crisis response management, we analyze and develop a crisis
response flow with BFD (Business Flow Diagram), an effective
method for visualization of business flow. Finally, through the
development of these models on a GIS, we produce a prototype
of standardized information management system for rational

emergency response.
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Energy Science as a part of Sustainability Science
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Takashi Morii: Director for Planning and Strategy, 1SS
Professor, IAE
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The goal of this research program is to develop a sensing system
that facilitates highly efficient detection of biologically important
ligands in human body. Along with the search for biomarkers, we
have developed fluorescent biosensors for possible biomarkers,
such as histamine and dopamine are lailor-made from RNA-
peptide complexes. Because a method directly analyze body
fluids would be ideal for a rapid diagnosis, we have analyzed
small molecules in tears to pick up possible biomarkers.
Samples of tears have been obtained by means of Schirmer test.

These samples were analyzed by MALDI-TOF & EST mass

spectrometers.
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Profiles of the Office of
Planning &Strategy, 1SS
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I have been in charge of business analysis, system
introduction, creation of the homepage and expense
management at the Office of Planning & Strategy.
Working for ISS, I realise that what T am is supported by
many people including whom I have already met and I
am going to meet in the future. I am really glad to be a
member of ISS.

The organisation constituted of five institutes
started, in my view, with the hope of integrating ideas of
various fields. Being engaged in the idea of Sustainability
Science, I have learnt the importance of perceiving
truth, giving the outcome of our research to society
and handing it down to future generations. I would
like to ask further :;uppon to the journey of Institute
of Sustainability
Science, and put
my message here
hoping to promote
the doctrine of
Sustainability
Science.
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Tomohiko Tsuge, PhD
Assistant Professor, ICR
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“Looking” for the cure of cancer through the “eyes” of plants
Plants use “light” not only as an energy source, but also as an essential
signal to detect its environment. Through evolution, plants have
acquired photoreceptors that detect different wavelength of light (red,
far red, blue, and UV-A), which when combined serves as the “eye”.
Plants use this eye to see around and execute its strategy of survival.
For example, twining plants in shade of big trees will lessen the number
of leaves and elongate their internodes in response to the high ratio
of far red light. Once they see the red light above the trees, they
will shorten their internodes and produce many leaves to maximize
their photosynthesis. In a similar manner, germinating seedlings will
elongate its hypocotyls in the dark, until they can turn on the switch
for morphogenesis in the light. Recent studies have revealed that this
switch involves regulation of proteclysis, and is also highly conserved
in us. In humans, the switch not only controls morphogenesis but
specifically cell cycle and oncogenesis. We believe that our attempt to
use plants to find a cure for cancer is no longer just a dream!

O TIRMEFATF O &
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WEE DAL FHERD 2D ICHREK LM LAFAXDEE
Fave MEREARD LD 27X (Pueraria lobata) &7 . EOE

f R EEHEORECER.- -
2/ ** * The shade under trees have high ratio of far red light, since most of the
e red light is absorbed by leaves above for photosynthesis. Note that the

leaf-density and internode-lengih of Pueraria lobata are significantly
different in the shade and above the trees.
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Editor's postscript

students is newly established. Moreover,
this volume also introduces the former
Cross-Interdisciplinary Rescarch seminar

WEg, SROFLF - LA —
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Two years have already passed since
ISS was established. In this No. 4
newsletter, the space for introducing
outside-campus activities of young
researchers and research activities of

reborn as the Cross-Interdisciplinary
Research workshop, becoming a
place for discussing research activities
more deeply. We make further efforts
so that we can spread the ongoing
developments of ISS.

R E2 (EFEMEAER)

Hiroyuki Yano, Professor, RISH
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Information about ISS Office
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The office of 1SS provides meeting space to

facilitate communication among researchers
from various fields.

HEGREHF MR b T ABUBRBEORHBIC S 0TI A 7 ADFBRHICL IO ERBEIRE 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

REFFAT R, E (BEMRERIESH)
AFERBPHREI Sy MEEREE

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 Z=R#E - HER| £330
[RIEFARR - B8] TERSNTH

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