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Preface

Shortage of energy and water resources (= food production) and the global warming are the
grave crises that the human beings on this planet are currently facing. These crises are generated
during the course of the development of cities. And now they are seriously affect the life of the
people, who are living in the modem cities. In this sense, the global crises can be regarded as a
symbolic matter of civic problems. They cannot be simply ignored by us, who are living in one of
the major ordinance-designed cities “Osaka”. Therefore it is a challenging subject to find out
possible ways to suggest powerful measures to cope well with these problems.

There are three scientific faculties (Faculties of Science, Engineering, and Human Life Science)
in the Sugimoto campus of Osaka City University. These faculties are accounted to be the treasure
troves of Osaka city in the scientific field. Since the issue of global crisis extends over the whole
planet, it is required to assimilate the knowledge accumulated by the scientists in these three
independent faculties to correctly deal with the urgent issuc of the global crises. This is an exact
reason why we have launched a new research institute whose members are carefully selected from
the above three faculties. The new research institute is named as “Integrated Advanced Research
Institute”. The first approved research project in this institute is the one that challenges the
regeneration of the urban environment, and it tries to tackle the problems of biological systems and
the sound and innovative use and circulation of energy and groundwater. The project is constituted
with three strategic research subjects and is guided by three research teams as listed below.

Subject of Team A:  Development and Industrial Application of the Next Generation
Energy Resources

Subject of Team B:  Utilization of Groundwater for the Preservation of Civil Environment
and for the Prevention against Geo-hazard

Subject of Team C: Space and Time Evolution of the Environment and Biological
Systems in the Urban Area

These subjects cover the broad area of scientific research ranging from microscopic space to
macroscopic prediction. In order to effectively use the outcome of the project it is very important to
facilitate the mutual communication among the three research groups. Without mutual

understandings it is impossible to meet the problems of the urban environment and the global issues.

Furthermore, the outcomes of the project should be informed toward all over the world.

This international workshop is held in honor of the foundation of the “Integrated Advanced
Research Institute”. Eminent active researchers at home and abroad in the relevant research fields
are invited as keynote speakers of this memorial meeting. I hope that, through an animated
discussion, we can share common realization toward the resolution of worldwide affair. Finally, I
strongly wish that this symposium becomes small but great first step for the dispatch of intelligence
under the slogan of “Saving the World Starting from Osaka™.

Hideki Hashimoto (Project Leader)
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Is it time to shoot for the sun?

Richard J. Cogdell
University of Glasgow, UK
R.Cogdell@bio.gla.ac.uk

Mankind urgently needs to develop new sources of clean, sustainable energy,
especially those that have the potential to either not produce CO; or to be CO, neutral.
This imperative is being driven on the one hand by worries about climate change and
on the other hand by the need to preserve fossil fuels, such as oil, for only really
essential uses.

Enough solar energy reaches the earth’s surface every hour to provide all of man’s
current annual energy needs. The problem is how to harness this energy source.
Globally we provide our energy needs from fuels and electricity in the ratio of about
70:30 respectively. This means that if we want to make use of solar energy then we
require to produce not only electricity but also fuel. The conversion of solar energy
into a fuel is the major challenge. There is, however, one process on earth that already
achieves this, namely photosynthesis.

This lecture will outline how photosynthesis achieves this concentrating on the
general principles involved. Recent progress on understanding the molecular details of
the key reactions in the photosynthetic process has been remarkable. We are now at the
stage where 1t is realistic to start to use this ‘biological blueprint’ to begin to construct
devices that have the capability to mimic the key steps in the natural process. This is
one of the grand scientific challenges of our time. The creation of Institutes, such as

the one here in Osaka, will be an important step towards achieving this goal.

http://www.sc.doe.gov/bes/reports/files/SEU rpt.pdf

This report lays out the basic science for the case for trying to harness solar energy to

replace the dependence on fossil fuels.
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Energy, Fuels and Climate

Science Policy needs for direct Solar to Fuels Conversion

Alfred R. Holzwarth
Max-Planck-Institut fiir Bioanorganische Chemie

D-45470 Miilheim a.d. Ruhr, Germany

It is generally assumed that in the middle of this century the global energy requirement
— satisfied mainly by burning fossil fuels - will reach 2-3 times the amount consumed
today. Not only does such a scenario conflict with the available limited supplies, but
the implied increase in the use of fossil fuels would produce unacceptable levels of
atmospheric carbon dioxide, causing severe and irreversible environmental changes on
our planet. Clearly novel technologies for producing carbon neutral fuels are
urgently needed. Solar energy is plentiful: The amount reaching the Earth’s surface
every hour is sufficient in principle to meet the world’s annual energy requirements.
However, at present no scalable technologies to harness solar energy at such a large
scale are available.

In this talk the necessity of a broad based research programme aiming at direct
Solar-to-Fuels conversion with high efficiency will be outlined. This will be put into
the context of other approaches and techniques aiming at the goal for arriving at a long
term sustainable, environmentally friendly, renewable and carbon-neutral energy
supply. The potential, the possible timeframes, and in particular the long-term research

needs for the realization and implementation of such technologies will be discussed.
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Urban Environmental Studies in China:

From a Geochemical Point of View

Cong-Qiang Liu

State Key Laboratory of Environmental Geochemistry,
Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang, 550002 China
liuconggiang@vip.skleg.cn

Environmental pollution and its control in China have become a worldwide topic
these years, among which the increase in urbanization in China especially has raised a
series of concerns regarding impacts on living environments of city residents.
Meanwhile, urban environmental pollution in China has accelerated interdisciplinary
studies on urban environmental and ecological issues in many universities and
institutes.

Air pollution has become research interests of environmental scientists in China,
who mainly focus their studies on the atmospheric chemistry of acid rain-caused
emissions especially in cities in Yangtze River Basin, on polycyclic aromatic
hydrocarbons, particulate matter and vehicle pollutants in the air of major cites such as
Guangzhou, Shanghai and Beijing. Ground water systems in many cities of China have
been badly contaminated. Contaminants and their sources, transformation, and fate in
aquifers are the research foci of hydro-geochemists and environmental geochemists.
Since ground water serves as drinking and irrigation water and hence has declined
quickly in many cities of China, ground water management is also a main subject of
urban environmental studies. In recent ten years, intensive environmental studies have
been conducted on urban soil pollution by heavy trace metal and organic matters, and
on remediation of the contaminated soils. As an emerging discipline, the urban
biogeochemistry has begun to play an important role in urban environmental studies
since an urban ecological system possesses biogeochemical cycles controlled by

complex interactions between society and the environment.
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Cong-Qiang Liu
State Key Laboratory of Environmental Geochemistry,
Institute of Geochemistry, Chinese Academy of Sciences,
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Is it enough to be “Clean and Green”?

— the Value of Urban Ecosystems to Singapore

Shawn Lum

Natural Sciences and Science Education Academic Group
National Institute of Education, Nanyang Technological University

shawn.lum@nie.edu.sg

Singapore 1s a densely populated city-state, a thriving economic hub, and a
technologically forward-looking nation. The island also boasts lushly planted and
carefully maintained greenery that .has earned it the nickname the “Garden City.”
Singapore’s rich verdure is no accident — the development of its well planned system of
parks and tree-lined avenues, together with its litter-free public spaces, was as
carefully managed as the industrial growth that made Singapore one of Asia’s
economic success stories. Singapore has recently added to its clean and green image by
supporting the development of green technologies and environmental engineering, by
emphasizing the importance of sustainable development, and by encouraging
government agencies to cooperate more closely on environment-related issues. .

How important are Urban Ecosystems to Singapore and its residents? We will
explore different facets of Singapore’s urban ecosystems — their history, maintenance,
biodiversity value, and the various ways in which Singapore’s people interact with
their environment. Implications for the role urban ecosystems can play in other

societies will be explored.
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