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Notes on Intergovernmental Panel on Climate Change Fourth Assessment Report (2007)
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Susumu lai, Director, Institute of Sustainability Science

"Fourth Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC)", Working Group I Report "The
Physical Science Basis" was adopted and approved at the
beginning of February 2007. Fifteen Japanese scientists studying
the climatic change were quick to act on releasing a public
announcement and call for immediate actions for mitigating
climatic change. "Global warming" becomes a buzz word. The
report builds upon past IPCC assessments and incorporates new
findings from the past six years of research. The reports include
0.74°C temperature rise in the last one hundred years and
estimates of 1.8~4.0°C rise at the end of 21st century. Most of
the observed increase in global average temperatures since the
mid-20th century is very likely due to the observed increase in
greenhouse gas concentrations. In April and May, Working
Group II Report "Impacts, Adaptation and Vulnerability" and
Working Group III Report "Mitigation of Climate Change" were
completed and present further impacts in the environmental
science communities.

These reports, besides the main context, also include interesting
descriptions, not so conspicuously, but off-handed manner. For
example, the report includes the description "the last time the
polar regions were significantly warmer than present for an

extended period (about 125,000 years ago), reductions in polar
ice volume led to 4 to 6 m of sea level rise," and "the term
'virtually certain’ indicate higher probability than 'extremely
likely'." It is best to quickly go through the reports. They are
downloadable from http://www.ipcc.ch.
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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 ISS

I1SS: 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 1SS

The 2nd KSI Symposium

The 3rd Cross-Interdisciplinary Research Seminar

Open Campus 2006, Kyoto University:
Address from Susumu lai, Director of 1SS

ISS Internaitonal Symposium

KSI International Symposium in Beijing

The 4th Cross-Interdisciplinary Research Seminar
The 8th Kyoto University International Symposium
ISS: GIS Seminar

The 5th Cross-Interdisciplinary Research Seminar
KSI Open Symposium

KSI International Symposium, Kyoto University
ISS Opinion Exchange Meeting / Workshop

ISS: Symposium "Reforestation Scenario from Deforestation”

ISS: Geohazards seminar
"A Dark Cloud Looms over Shangri-La"

1SS: Justin Kizes Visiting Lecture

ISS: The 70th RISH Symposium

KSI Younger Researchers' Presentation 2006
ISS Opinien Exchange Meeting / Workshop

KSI Education Programme begins

IR3S/KSI International Symposium, Zhejiang University
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KSI Education Programme begins
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Environment and Society in Southeast Asia
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Kazuo Ando, Yoko Hayami,
Yasuyuki Kono, Hiromu Shimizu,
Kosuke Mizuno and Kozo Matsubayashi
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In this course, the topics on sustainable use of natural resources,
several issues on environment and human livelihood in Southeast
Asia are highlighted from broader viewpoint of technology, ecology,
ethnics, development, socioeconomic system as well as politics.
The topics are discussed as a case in comparison to Asia and
Japan. The lecture is conducted in relays by six lecturers having
different expertise. Two times' lectures consist of one topic by one
lecturer. The topics are "Agriculture and agricultural development
in the deltas of the giant rivers", "Changes and systems in shifting
cultivation”, "Tssues related to resident organizations and the
management or use of common resources including forest, grazing
land", "Several issues related to an aging society spread on a world
scale”, "Rural problems", "Gender issues” and "Technological
Changes" etc.
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Sustainable Energy System
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Susumu Yoshikawa
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New energy framework responsible to the Kyoto Protocol are shown in
detail. Solar energy, bio-energy, hydrogen energy are major topics
including thermo-electric conversion, energy saving, and electricity

reserving technology. In order to establish the energy sustainability in
Japan, required policy and systems will be also discussed.
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Science for Creative Research and Development of Humanosphere
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Hiroyuki Yano, Shuichi Kawai, Yuji Imamura, Kohei Komatsu,
Yoshiharu Omura, Kozo Hashimoto and Hirotsugu Kejima
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The humanospheric science is defined as an interdisciplinary science to
conduct research concerning a humanosphere which is composed of four
vertical regions of our mother planet Earth for human activities. These
vertically connected regions are (1) ground human-habitat, (2) forest
(arbor-sphere), (3) atmosphere and (4) space. It aims at providing academic
and technological solutions to critical issues against viability of Homosapiens
and human civilization such as energy, population, global warming, and
resource shortage problems. In this course, we study advanced research
and development works to establish a solar energy-dependent sustainable
society, that is, the effective utilization of sustainable bio-resources such
as wood, and research on solar power satellite (SPS) and related microwave

technology as well as computer simulations in space plasmas and space
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electromagnetic environment.
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Evaluation Methodorogy on Advanced Energy System
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Satoshi Konishi

Humankind in this century must seek for the sustainable path under the con-
straints of encrgy supply, global environment, population, economic develop-
ment and exhausting resources. Innovative energy technology such as fusion
and its possible application is lectured [rom the aspects of sustainability. Energy
technology has risk and external costs through environmental and social path-
ways. Figure 1 shows an extended concept of the "Externality” that identified
various impact pathways of energy technology on environment and sociely. Fig-
ure 2 is an example of the sustainable energy system that suppots recycle society
without emitting greenhouse gas or waste. Evaluation of advanced energy sys-
tems from this aspect will analyze the energy system for sustainable society.
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Science for Diagnostics and Control of Humanosphere
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Masato Shiotani, Hiroyuki Hashiguchi, Takeshi Horinouchi,

Junji Sugiyama, KazufumiYazaki, Yoichi Honda and Toshiaki Umezawa
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In this course we clarify mechanisms for a wide variety of natural or man-made phe-
nomena occurring in the humanosphere that is important for the sustainable develop-
ment of the human society. The humanosphere consists of four vertical regions of
our mother planet Earth, including those areas of ground human-habitat, forest (ar-
bor-sphere), atmosphere, and space. In particular several methods to observe the at-
mospheric environment are introduced, and the derived information based on these
techniques is synthetically analyzed. Moreover, by paying attention to roles of the
forest we consider methods for analyzing diverse forest resources and their structure
and function, and introduce research results aiming at phytoremediation by using

transgenic plants.
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Disaster Risk Management

i Eumms CoW #-—

Hirokazu Tatano

oy

KM E TIEHEH
Pt TS e o
HETHH, ZOFED) Z0%
JEENZAFEL T 2012,
VAZO [k, TR L [T
L TRE ] EOSR RS AL, F2hi
LT ZENERTHS, R TIE, SEHEH
L FIUZHT B Ay w30 A MR L T
WS ZEETIREE T AL AR R 77 HRIZBIL
Ttk 5,

A natural disaster is a low-frequent and high-impact
risk event. It is very important to make an integrated
risk management plan, which consists of various coun-
termeasures, e.g., prevention, mitigation, transfer and
preparedness. In this class, economic approaches for
understanding features of natural disaster risk and de-
signing appropriate countermeasures of integrated dis-
aster risk management.
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Counter Measures of
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Catchment Processes and Sustainable Management Roy C. Sidle

AKPIH T ACCHIBEZ B A5 7o 2220w This course will focus primarily on hydrologic and related
2 — S = _ rphic processes at the catchment and sub-catchment
FV B, B HHTHZRMATHIZ DOV T ibh 5, Jik  EORAPHeD
3&‘9’—“‘ N H:#m—!ﬁ? ﬁ k l:“ oy scales. Linkages among hydrologic and geomorphic are
STITEE R OFFUEDOT#ERT 5. THO DA emphasized, as are the cffects ol sustainable Tand use. Tssues of scale related to
e T80 AU ER T 5, B TIZIE. 74— hydrological/geomorphic response and system behavior are explored, as well as
ZATABIO . AFHOBHEERLL L, KB LUYE  tmely topics related to sustainable land management. Examples will be drawn
SRS BB AR A A TH B ALY, from North America, Southeast and East Asia (including Japan), as well as

A

other regions of the world to provide a broad perspective of catchment behavior

and environmental impacts. Emphasis will be placed on processes in steep terrain,
Students will be encouraged to contribute to discussions on catchment process and
sustainable management topics. At least one field trip is planned during the
semester. Although the course is scheduled for Monday afternoon, the schedule
may be a bit irregular with some longer, concentrated sessions and field trips.
Graduate standing in Sciences, Global Environmental Studies, Agriculture,
or related fields. Some background in basic hydrology or erosion processes is

desired, or a willingness to review necessary hydrologic, geomorphic, and soils

background material.
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Environmental Chemistry and Biochemistry
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Integrated Disaster and
Environmental Risks
for Development of
Sustainable Society
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Nobuyoshi Esaki
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important in understanding the relationships between environment and living organisms, such
as water, biomembranes, and biopolymers. Latest findings on analysis and methods of trace
elements and functional molecules which are bioactive; environmental responses of
microorganisms, plants, and animals; and functions of living components related are also
outlined. New material sciences that contribute Lo sustaining the global environment, and new
technologies that are based on these sciences are explained. These include information-scientific

among living organisms; issues related to material sciences such as current status and future . .
This lecture addresses the need for integrated

risk management of disaster and environmental
risks involved in the development of a more
sustainable society, For this purpose a policy-

perspective of element utilization, method to replace rare and useful elements with abundant
elements, precision synthetic method that produces only what is needed without byproducts,

new materials development methods that produce new materials with revolutionary functions

MR EMOROUEBRLRACELBHERRT 3

using an en- analysis oriented methodology for integrated
vironmentally
friendly methods;

and theory and

risk management is explained. The subjects
include risk analysis and risk evaluation, their
tools and models on disaster and environmental
e new  analytical

v e — 5 methods  for

AENDT L EERDFE
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risks, and risk communication methods among
stakeholders. In order to learn the process of

the ahove. integrated disaster risk management and

governance, illustrative examples from Japan
and other Asian countries are provided.
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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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exploiting biorenewable carbon resources
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Exploratory study on new chemical reactions
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Masaharu Nakamura, Professor, ICR
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We are focusing on the discovery, design and development of
new molecular transformations, which cnable cfficient utilization
of chemical resources, such as unsaturated hydrocarbons,
haloalkanes and biorenewable molecules. We found recently that
alkylsulfonates underwent selective cross-coupling reactions with
aryl zinc reagents under iron catalysis. To promote effective
conversion of alkylsulfonate, addition of iodide anion to the
reaction mixture was also found to be mandatory. For these
findings we have had a oral presentation in the last CSJ meeting
and applied for a patent.
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A survey of seeds and needs on new energy development

02 “7. et
in Asia and Europe
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Yoshikazu Suzuki, Assistant Professor, IAE
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Development and installation of new energy (or alternative energy)
are enthusiastically pushed forward in many parts of the world
nowadays. Renewable energy, such as photovoltaic and wind
power generation, and new energy systems, like natural gas

cogeneration and fuel-cell technology are included in so-called
new energy. As for the renewable energy, efficiency is controlled
by geographical conditions, so "a portfolio" of renewable energy
technologies should be made for each region. However, thinking
about only technical aspects is usually insufficient... We should
also consider some regional differences in non-technical aspects,
such as the gap between seeds and needs into new energy, the
incentive for introduction, and the sense of values on energy itself.
Considering such factors, we investigate the seeds and needs on
new energy development in Asia and BEurope. Detail of our activity
is available on the website, http://iss.iae kyoto-u.ac.jp.
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Wind power generation plant located  (BEEA 22—Fub 51T hifDiEH)
around Vienna (Austria). This region Briefing on EU-FP7 framework program

aims 100% self-sufficiency in (starting from 2007) on energy, held on Feb.
electricity by renewable energy. 13 at Brussels. The hall was fllled to capacity
by high public concern (Internet live).
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Reforestation — A reformation scenario from deforestation Development of efficient sensing systems for

bioactive small molecules
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Takahisa Hayashi, Associate Professor, RISH
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Takashi Morii, Professor, IAE
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Global warming caused by the increase of atmospheric carbon di-
oxide concentration since the industrial revolution is of growing
concern. The use of fossil fuel has been considered as the major
cause, but deforestation is actually responsible for one-third of
the increase in carbon dioxide. Therefore, deforestation is the

root of various problems threatening the survival of humans on
the face of the Earth.

While the natural tropical forests in Southeastern Asia
are on the decline due to illegal deforestation, industrial forests
are being built by large-scale artificial planting. The planting of
industrial forests in Asia began only about 10 years ago, and various
problems need to be solved to sustain these forests. The increased
productivity / economy of an industrial forest will lead to protection
of the natural forests on the earth, and thus to good maintenance
of the diversity of living organisms. Our collaborative research is
expected to contribute to not only the maintenance of good
relations between Japan and the Asian countries, but also to
Japan's policy to reduce carbon dioxide emissions.
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Ideal carbon cycle
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Evaluation and Prediction of Climatological and

Taiichi Hayashi, Associate Professor, DPRI

Meteorological effect on the Human activities and Infectious Diseases  prumeermmnum #f F—
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Climatological and meteorological variations affect the human
activities through disasters, agricultural products and pollution of
air and water. We take the infectious diseases of chlorella in
Bangladesh and make the evaluation of those effects. Using the
statistical analysis method, we evaluate the impact of

meteorological factors to the occurrence of infectious diseases
and clarify the significant parameters. This relation will be
applicable to decrease the prevalence of the diseases in future
by the weather forecasting with high accuracy.
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Installation of raingauge
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The goal of this research program is to develop a sensing system
that facilitates highly cfficient detection of biologically important
ligands in the cell. Fluorescent biosensors for possible biomark-
ers, such as histamine and dopamine are tailor-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 sam-
ples were analyzed by MALDI-TOF & ESI mass spectrometers.
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Development of Area Informatics in Southeast Asia
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Mamoru Shibayama, Professor, CSEAS
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The major topic in my research recently focuses on the application
of Geo-informatics to area studies on Southeast Asia. As can be
seen from the utilization of GIS and Remote Sensing technologics
in such studies, Geo-informatics is already being actively
incorporated into advanced rescarch. However, the case studies,
experience, and research results that are currently available are still
at their early stage. Since these circumstances are important for

both area studies and informatics, the aim of my research is to
work on creating and building up a new discipline -Area
Informatics, which explores regional dynamics through synthetic
and holistic approaches based on Geo-informatics in area studies.
Studies on urban transition in 19-20 centuries in Hanoi, royal road
from Angkor to Pimai, and Buddhist temple mapping in Isan,
Thailand have been carried out as typical case of projects in Area
Informatics approach.
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Current research topics on precipitation
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Eiichi Nakakita: Director for Planning and Strategy, ISS
Professor, DPRI
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Global distribution of annual maximun daily rainfall for return period of hundred years

Current rescarch topics on precipitation can be categorized into
three as followed:

(1) Radar hydrology.

(2) Global analysis on abnormal rainfall in various spatiotemporal
scales taking catchment and human characteristics, and the
global warming into considerations.

(3) Macroscopic understanding of generation processes of entire
river drainage-basin through erosion processes, and of relationship
between stochastic geomorphologic quantity and erosion processes.

The radar hydrology widely covers any hydrological applications
of weather radars into theoretical and practical hydrology
through quantitative precipitation estimation (QPE), precipitation
forecast (QPF), and dynamic and stochastic analyses on
spatiotemporal precipitation distribution. There may be another
opportunity to further explain them under the ISS's project
"Perspective of microwave remote sensing for safely and secure
lives".

Under the second category, a global analysis using historically
observed rainfall information over the globe has been conducted
for current climate condition. Now, this topic has further come
into a stage to be proceeded under a five-year research project on
evaluations of the global warming within DPRI and with MRI
(Meteorological Research Institute).

The research topic in the third category is just a scientific-
research oriented research. So far, a method of randomly generating
virtual drainage-basin based on assumed erosion processes has
been developed and some preliminary studies on relationship
between geomorphologic quantity and erosion processes have
been done.
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Example of a randomly generated virtual
drainage-basin based on assumed erosion processes.
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This is Mayumi Yamamoto of the Office of

Planning & Strategy. I have been in charge of
Institute of Sustainability Science as an
office assistant for two years since its
preparation, but there are still many things to
learn.

The cafe' space / corner of our office
was just renovated this year. I would like to
take care of it so that many people come. 1
am hoping that a new research project starts
here by having a cup of coffee with other
researchers. Please feel free to stop by.
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Junji Takabayashi
Professor, Center for Ecological Research
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Talking plants

Laypersons would think that a story of talking plants is just kids
story. They might recall a book "the fall of Freddie the leaf: a story of
life for all ages" by Leo Buscaglia. However, an interaction between
plants (that | call talking plants) does exist in nature. Of course, the
talk is not like philosophical one between two leaves, Freddie and
Daniel. Sound evidence shows that a leaf exposed to volatiles from
other leaves infested by herbivores starts defending itself against
forthcoming herbivore. This can be called eavesdropping plants rather
than talking plants.
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Editor's postscript
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This year is the second year since
ISS is established. At once
cooperative research goes well with
cfforts by many stakeholders and
contents of newsletter are going
better. We make further efforts so
that many people can enjoy reading
and join the newsletter.
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Go Urakawa, Assistant Professor, ISS
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The office of 1SS provides meeting space to
facilitate communication among researchers
from various fields.

Information about ISS Office
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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.jpfiss/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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