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Preparedness for Environmental Crisis

HERRIE LIz B a0, HERBUE TOF L REZ
BOrEAETHETHEIN TS, ZOEMELL T, maibREH
IR EN DL B ERFE TR A 2O YN TG
UHEALEN TG, ZOHMIAL, TR E TRETEEh -7
- B e A AR 5720 S TREl S B3, RS 4D
A AP A BIEE B 0ER T 52832 B0 HE LRI
Lo TS, T2 B ERAADHEHEWIE]T 5753 itk
H B OB EEL TOMRMERRAZADRE LIS A ST
i BB TR O 2010 1d IR AR ORI LI, Thady
SR THL PIRSh S HERHIR TORIFATI T ¥ 5] &
HIEE PSR ETHS,

ZO7=I0iE, R RO P RIEEEDE KRN SR EOE
BICER T BBBEEGH OISR, £ T30 AL T OXEHIE
OB RN TETHS, FAEOT I 7ICHT 5 2R T3
fEEREF RO, T LF—F AL L ORISR, Gl
SRR 2 EOHE DA T B, L2 E = — W7z 3728,
FRTH RN S By F TRBEIN TOL, IO THEZE
i3, #F T RH AR OFEBIZ £ KA a0 3 e
HEREICA BN EL-6T, 26103 . The0 ez {to
BT A AERSCHELESTRETAIRFIIHL T HAEY AT
LADWEHENBE TS, X2 BRET A O IRIZ, £
BERTORSRETHS,

EEFEEREHEL- v e S

Susumu lai, Director, Institute of Sustainability Science

Human activities will cause drastic global climatic changes
within 50 years. Kyoto Protocol aims at reducing the rate of
green house gas emission. Difficulty becomes evident, however,
in achieving the target levels set by Kyoto Protocol. Even if we
succeed to achieve reduction of green house gas emission to
realistic levels, green house gas continues to accumulate.
Consequently, implementing measures for environmental stress
reduction are not sufficient to achieve sustainable development.
Preparedness for environmental changes and induced crises is
essential.

In order to achieve the preparedness and set up a strategy to
environmental crises, we need to look into the facts and
mechanisms hidden behind the global sum and average of
environment. We need to look into regional distributions,
dynamics, and variances. Recent rapid industrialization and
economic growth in Asia demands higher energy supply. A large
amount of oil and natural gas will be consumed. In order to mect
the social needs, urban infrastructures will be rapidly
constructed. These rapid changes will increase loads on
environment in the surrounding area and also will affect global
environment. These rapid changes will expose vulnerability in
social systems to climatic anomalies and other natural hazards
such as earthquakes. In fact, preparedness for environmental
crises is one of the highest priority issues in sustainability
science.
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Satellite monitering of global environment (left to right, top to
bottomn): biosphere (SeaStar/SeaWiFS), water vapor (GOES 9
& 10, Meteosat, and GMS-5), temperature (Globe), fires
(AVHRR), clouds (GOES 9 & 10, Meteosat, and GMS-5),
methane (UARS), aerosols (TOMS), radiant energy (Globe),
vegetation index anomalies (NDVI) (after NASA/Goddard
Space Flight Center, The SeaWIiFS Project and ORBIMAGE,
Scientific Visualization Studio)
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Kyoto University imbued with three "Aya" concepts.
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Hiroshi Matsumoto, Executive Vice President of Kyoto University

Kyoto University is imbued with three meanings of the Japanese
word "aya" or its background concepts. The primary meaning of
"aya" is a rich and diverse palate of color. An exceptionally
broad range of research is being carried out by a variety of colorful
and creative researchers associated with our university. We are
proud of their passion and flair for curiosity and inspiration to
seek for truth as well as academic and practical values. Second
meaning of "aya" is patterned brocade woven from a warp and
woof. The intellectual approaches and philosophies of a variety
of researchers interact with one another. Through dialogue, they
are woven together to form the whole academism of Kyoto
University. It may even be appropriate to say that this should be
the essential nature of a comprehensive university. Yet the last
meaning of "aya" in its classical and narrowest sence is
"literature," but in its broadest sense, it refers to academia in
general. It means carrying out education and research that is
headed for fostering next generation of scholars. Not to mention,
modern and future university must not be called an ivory tower,
and I believe that such an institution must make a contribution to
human welfare through open-minded attitude. Tt is important to
be aware that we are contributing to welfare on every level of the
human experience such as the individual, family, workplace,
cthnic group and country, races and world.

Kyoto University has the good fortune of having been one
of the original centers of the Kyoto School ("Kyoto Gakuha") of
philosophers. They have carried out a truly wide range of research
into many areas, such as philosophical thought, grappling with
new topics that transcended existing concepts, and were not
imposed from authority, and creating their own methodology.
One of their most widely known approaches is field science,
which proceeds almost like an adventure, investigating whatever
is not yet understood. It is a unique system of scholarship that
proponents of this school of thought have put together in contact
with the local people and their culture and environment, and with
the local people in mind. An approach to research that incorpo-
rates the three meanings of "aya" is an outgrowth of the research
style and methodology that Kyoto University has developed
throughout its history.

The original goal of academic lies in the pursuit of har-
monious coexistence within the human and ecological, but today
more than ever we must look squarely at the issue of what it
really means to be happy and coexistent as members of a global
society, because we live in an era when organizations such as the
Science Council of Japan are discussing the possibility of humanity
having reached a sort of historical dead end of survivability, i.e., the
extinction of the human race in the worst case. [ hope that all
affiliates of Kyoto
University, including
faculty, staff, and
students, will honor
the university's glorious
heritage by pursuing
research with their
eyes firmly fixed on
our future horizon.
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In ISS, we are performing transdisciplinary discussions
in the style of lovely seminar and symposium.
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Setting up the office of Planning & Strategy of ISS
(Institute of Sustainability Science)

Opening Ceremony for Institute of Sustainability Science
ISS: Recruiting a staff post

ISS: Recruiting a research post

Establishment of Institute of Sustainability Science

The 1st KSI Symposium

ISS: Research Exchange Salon

Publishing the first newsletter by 1SS

ISS:The 1st Workshop

ISS: Research Exchange Salon

The 1st Cross-Interdisciplinary Research Seminar
21COE (Kyoto University Alliance for Chemistry) Seminar

The 2nd Cross-Interdisciplinary Research Seminar

Open Seminar of Disaster Prevention Research Institute:
Address from Susumu lai, Director of ISS

The 2nd KSI Symposium

The 3rd Cross-Interdisciplinary Research Seminar

Open Campus 2006, Kyoto University: Address from Susumu lai ,
Director of ISS

ISS Internaitonal Symposium

IR3S Symposium

KSI International Symposium in Beijing

The 4th Cross-Interdisciplinary Research Seminar

The 8th Kyoto University International Symposium
IR3S/ICAS First International Symposium on Global Warming

KSI International Symposium
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We direct spotlight on to activities of research fellows,
who are the principal investigators of the research programs adopted through
a research announcement of ISS.
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Intracellular delivery as a biotechnology for sustainability sciences

eememsm —AK HE

Shiroh Futaki, Professor, ICR
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The ultimate goal of our research is the regulation of cellular
functions by designed peptides for sustainability sciences.
Recently methods using peptide vector have been introduced
to deliver exogenous molecules into cells. Intracellular
delivery of bioactive molecules would endow cells abilities
to survive against environmental stresses and diseases. This

method may also be
applicable for the increase
of food production.
Aiming at these goals,
novel peptide vectors are
developed in our group.

Basic Studies towards Molecular Breeding of Tropical Fast Growing Trees
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Toshiaki Umezawa, Professor, RISH
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It is becoming more and more important to establish a
sustainable and recycling-based society dependant on
renewable resources. Because wood biomass is the most
abundant renewable resource, it is necessary to breed
plantation trees that have characteristics meeting demands in
the society, for example, increased wood production,

improved wood quality, resistance to insects and disease,
reduced production and processing costs of chips, and

reduced chemical costs for pulping, higher carbon fixation
etc. This can be done only by a large research and
development group including many scientific sectors, such
as f(ree bioscience and biotechnology, environmental
assessment of tropical forests, forest management, social
science of sustainable maintenance of tropical plantation
forests etc. in addition to advanced total utilization of forest
resources. Especially, tree bioscience and biotechnology
provide us the basic information on wood or forest biomass
formation and molecular breeding of trees.

In this context, in the present research project we are

working on establishing a basic research platform of
molecular breeding of fast-growing trees.
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Creation of Asian cropland dataset through

satellite data analysis toward
water resources management
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Kenji Tanaka, Associate Professor, DPRI
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Agricultural sector accounts 85 percent of the
world's water consumption, and about 40 percent of
the world's food is produced in irrigated agricultural
land. Although the effect of irrigation has already
been implemented in a few land surface models,
they cannot work properly without the proper
specification of the model parameters (crop type,
farming calendar). By the way, there is no reliable
dataset on such parameters in Asia. In this study,
realistic and high resolution mapping of crop type
and farming calendar is attempted through
phenology analysis of satellite data together with
various knowledge from area study in Asia.
Furthermore, various hydrological components such
as irrigation water requirement and soil weiness are
calculated by land surface model to support the
water management in river basin and area study in
Asian countries.
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Mountain Research Project Morphological and functional differentiation of root hairs for absorbing inorganic nutrients
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Technology Integration and Institutional Reform of Ecological Resources for
Its Sustainable Use in and around Southeast Asia
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Takashi Aoyama, Associate Professor, ICR
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Yasuyuki Kono, Professor, CSEAS
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Where can we expect to find a red signal against
sustainability of our livelihood basis? It must be somewhere
in the periphery of our society. The red signal should first
appear vaguely without any sound. What we have to do is to
find out such a symptom at the earliest occasion, take
emergency measures, and to examine the natural and social

structures behind the symptom for further reform of our
livelihood system. The mountain regions are one of the

typical peripheral areas. Land is sloped and vulnerable
to erosion. Most people are ethnically minorities.
Transportation is inconvenient. The remaining nature is
recognized as scarce resources and is going to be rapidly
exploited by the intrusion of market economy and through
national and international politics. The red signal may be
already shining. In this context, we kicked off a research
project titled "Technology Integration and Institution
Designing for the Sustainable Use of Ecological Resources
in the Mountainous Regions in and around Southeast Asia"
under the collaboration of researchers on agriculture, slope-
land management, economics and area study.
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Root hairs are cellular protuberances resulting from polar
outgrowth of root epidermal cells. They have been studied
as a model of plant cell morphogenesis due to their typical
shapes and accessibility in microscopic observation. Their
shapes significantly contribute to their physiological roles in
water and nutrient uptake, anchorage of the plant in the soil,
and interaction with microorganisms. We are studying on
the regulatory mechanism by which plants change their
root-hair shapes to absorb nutrients efficiently in various
soil conditions. The underground shapes, which have no

interest for ordinary people, are critical for plants to survive
sever environments. For plant scientists, to know the plant
strategy is a key for the production of crops with high
adaptability to environments,
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Feasibility Study on Application of MIR-FEL
for Sustainable Science
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Hideaki Ohgaki, Associate Professor, IAE

RS AR - RN & VAN,
FHALZ(IpsBIT) &3 ThETicnn Eh 2R i a1
LRI THY T DWW RV —F— s 55, BRI A5
THRE) - [MRIAE R LA ORI, £ Tk
INFERL AL SR B v v A ICE B AR S
RS OMETTRPME T AL, TaLE— 1L,
44 BREFEOR A S EC LTI A Y HTHS,
D7, TANF—H T2 R Tk, - - &
A=4-13pm, i 77100,] /micro-pulse® B IHE L —H'—D
FAEETSTECNS, BFIF TR RLF 3851,
DAL I 3) W57 1T, 4) BRBE 4y B T R bR —
—HFNH DT 4 =P T4 AZ F 4470, B RS
RS 5H T AR D 2o b7 — 2% FE5EL A7 HHR
B OHEEDId D HROIZE B O FEELEEL T %,

Since a tunable coherent light can selectively induce
a specific molecular reaction, the MIR-FEL can
enhance the efficiency of chemical and biological
reaction. For example, most of bio-medical
molecules have stretching vibration frequencies in
the IR region, stretching frequencies of C=N and
C=0 double bonds correspond to the wavelength in
the region of 5.6 —~ 6.2um. On the other hand, the 8
~ 13 m wavelength region is related to the material
processing, semiconductor study, and hence
available for energy material such as solar-cells.
Thus we have constructed an MIR-FEL facility,
whose wavelength ranges from 4 to 13um, to

accelerate the research on the "Sustainable Science" )§( .
at Institute of Advanced Energy, Kyoto University. |

The application of the MIR-FEL on the energy
material science, the chemical-biology science, and
environment science are studied to establish the
research basis for the Sustainable Science.
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(Science, 19 May 2006
Vol.312, 1004)
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A Challenge to Sustainability Science
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Yoshiharu Omura: Director for Planning and Strategy, 1SS
Professor, RISH
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We have started a project to construct a set of database for simu-
lation analyses of sustainable humanosphere, assembling and
normalizing existing databases related to climates, forestry,
atmospheric compositions, population, energy consumptions,
and other elements of human activity and environment. We make
use of the Geographic Information Systems to integrate the
spatial and temporal information associated with countries all
over the world as well as specific regions in the world. The
research project team consists of graduate students and post-
doctoral fellows of different research institutes of Kyoto University.
Through discussions among the team members, we will work out
possible and diverse scenarios of the future developments of the
world under various conditions we can postulate based on the
assembled databases.

1 had a chance to visit National Central University (NCU)
of Taiwan for five days from 18 September 2006. It was an
invitation from Prof. Lou-Chung Lee, the president of the NCU,
who had made an official visit to the Kyoto University on 15
March 2006. During my stay at NCU, [ delivered two lectures:
"Nonlinear Wave-Particle Interactions in Space Plasma" and
"Computer Simulations of Geospace Environment" at the
Institute of Space Research of the NCU, and had discussion on
possible collaborative research projects. Since my affiliations,
Research Institute of Sustainable Humanosphre and Institute of
Sustainability Science, attracted a special attention, I had to
explain the association of my space science projects to the
sustainable humanosphere and sustainability science. Prof.
Huey-Ching Yeh, the director of the ISR, kindly arranged a
meeting with Prof. Jough-Tai Wang, the director of Center for
Environmental Studies, established in 1989 in recognition of
importance to promote environmental research in Taiwan. It has
played a key role in environmental research in Taiwan. It is
necessary for us to promote international cooperation and
exchanges on sustainability science.
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This is Rie Hironaka from the Office of Planning & Strategy. [
have been in charge of Institute of Sustainability Science since
its preparation of the start-up. One of the purposes of ISS is 'to
fuse different fields'. Seeing how professors of our institute work
towards this purpose, I feel both difficulty in taking a step
forward and a big sense of accomplishment and excitement just
because of this difficulty. Likewise, I would like to 'fuse' our task
of work among the teaching faculties and office staff. A new
research unit started last October in another research project, and
since then more stafl has
been assigned to the office
to have charge of the new
unit. We aim to make a
system that anyone would
be able to ask even a little
question, please come and
stop by the office anytime.
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Nata de coco: Dessert? or IT?
Acetobacter cellulose fiber is an extracellular product
excreted into the culture medium in the form of pellicles.
This gel-like product, which has been known as 'nata de
coco', a popular dessert in Japan and South Asian countries,
is composed of continuous nanofibers of about 50 nm in
width. We have developed a transparent polymeric
nanocomposite using the bacterial cellulose nanofiber as
the_mechanical reinforcing agent. The flexible transparent
sheet can be used as substrate for organic EL (OLED).
This material was created by the fusion of all of the
information required among the Research Institute for
Sustainable Humanosphere,
Mitsubishi Chemical Corporation,
the material manufacturer,
with the knowledge of trans-
parent polymer materials and
composite materials, and Pioneer
Corporation, the device manu-
facturer, with knowledge
of luminescent devices and
transparent materials.
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Half a year has already past since
the first volume of the newsletter
was published. In this second
volume, a part of activities of
cooperative researches in ISS is
appeared as well as some new
topics. We hope you further enjoy
series of the newsletter. Also we are
looking forward to receiving any
kinds of comments.
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Eiichi Nakakita, Professor, DPRI
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- It is my pleasure to research on sustainability of human life
as a common theme in this institute. Some profits from the
five-year experience in Europe 1o this unit. [58]
- It is my pleasure to research on sustainability of human life
as a common theme in this institute.[1E]
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Development of saccharification and fermentation process
toward establishment of biomass conversion platform [3&51]
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Morphological and functional differentiation of root hairs for
absorbing inorganic nutrients [Z8]
Exploring fundamental molecular imaging technology for
human diagnosis [1E]
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- Special Presentation Award
(The 86th Spring Meeting of the Chemical Society of Japan)
Incentive Award, Institute of Social Safety Science, 2004
Presentation Incentive Award, GITA-JAPAN, 2006 [38]
- Incentive Award, Institute of Social Safety Science, 2004
Presentation Incentive Award, GITA-JAPAN, 2006 [iE]
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The office of ISS provides meeting space to

s - i tacilitate communication among researchers
Information about ISS Office from various fields.
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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
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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
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It takes about 7 minutes from
"JR Obaku" station or "Keihan Obaku" station.
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