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Presenter
Presentation Notes
It is now time to start the first session of the workshop.
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Outline

1.Megacities and Challenges

2.Past Work on Megacities

3.Workshop

4.Future

Presenter
Presentation Notes
As stated in the program in your workshop package, the first session will attempt to define at a high level the challenges and opportunities in megacities. 

We will review the literature on megacities to identify specific challenges and opportunities for megacities, which will become the topics of other sessions 

After reviewing the main challenges of megacities, we will review the objectives of the workshop , what we try to accomplish, and identify opportunities for the future.
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World Urbanization

By 2008, for the 
first time in history, 
half of the world's 
population will live 
in urban areas. 

Source: United 
Nations, 2005 
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Presenter
Presentation Notes
This graph started it all. It explains why we are here today.
It was released by the United Nation in 2005.
It shows the increase in total world population with years. It also shows a breakdown of world population between rural areas and urban areas.  
Today in 2008, the world population is evenly distributed between urban and rural areas. 
In 1950 twice as many people lived in rural areas as in cities.
In 2050, it will be reverse. twice as many people  will live in cities as in rural areas. 
The shift from rural to urban areas will completely redefine engineering, which has for mission to apply science to serve our society.
It will profoundly reform civil engineering…
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Megacities From Space

Presenter
Presentation Notes
Space is the best way to view changes in distribution of population on planet earth. 

Satellites pick up the lights of our cities during the night. Here from Europe.
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Megacities From Space

Presenter
Presentation Notes
One complete view of our planet from space captures where population is concentrated. 

One sees clusters of  bright lights centered on large cities. When the city lights are so extended that we see them from space we have megacities.

One may see Megacities in Europe,  India, China, Japan, Mexico, and North and South America.
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Megacities

Presenter
Presentation Notes
In 1950, a view from space would have been much different. Unfortunately at that time space exploration was still in infancy awaiting from Sputnik to orbit the earth in 1957.

In 1950, there were only a few megacities, New York,  Buenos Aires, Shanghai, Tokyo, Paris, and Moscow
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Megacities

Presenter
Presentation Notes
For 2015, 75 years later, The United Nations forecasts a totally different picture about cities.
There will be close to 50 megacities.
6 megacities in the US and much more in Asia and India



Sonny Astani
Department of Civil and 
Environmental Engineering

Megacities
2008
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Presenter
Presentation Notes
This graph shows the largest cities in the world at the present.
There are  7 cities above 20 millions,  a total of 26 megacities wit population above 10 millions.
Los Angeles and New York are the megacities of the US
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Cities (>  1 Million)

Presenter
Presentation Notes
This map shows all cities above 1 millions, instead of 10 millions.
Trends are clear
South America, Europe, India, China, Japan, and Korea  will concentrate world population  
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Definition: Megacity

• Megacity can be defined using the threshold of 
10-million inhabitants (UN, 2004).
Megacities account for 10% of the world urban 
population

• Megacities has evolved and depend on mega-
infrastructure systems so complicated and 
interdependent that they are not well 
understood and controlled by any 
organizations and governances. 

Presenter
Presentation Notes
To summarize, 
A megacity can be defined using the threshold of 10-million inhabitants (UN, 2004).�
Megacities account for 10% of the world urban population

Is a megacities just a city above 10 millions.???

We think not, but are still looking for a better definition.

Megacities has evolved and depend on mega-infrastructure systems so complicated and interdependent that they are not well understood and controlled by any organizations and governances.  
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Characteristics of Megacities

• High concentration of
• People
• Values
• Infrastructure

• High interconnectivity within region/country/ 
continent / world
• close interdependence between flow of 

goods, finance and information
• global cities are gateways (interaction between 

regional markets and global flow of information 
/ goods)

Presenter
Presentation Notes
Megacities contain High concentration of People, Values and Infrastructure

Megacities are highly interconnected within region/country/ continent / world

There is a close interdependence between flow of goods, finance and information

Megacities are global cities; they are gateways with strong interaction between regional markets and global flow of information and goods
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Los Angeles

Presenter
Presentation Notes
What about Los Angeles? 
We have a megacity right n our backyard.
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Los Angeles

Presenter
Presentation Notes
A beautiful city indeed
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Megacities

0

5

10

15

20

25

30

35

40

1950 1960 1970 1980 1990 2000 2010 2020

Po
pu

la
tio

n 
(M

ill
io

ns
)

Mumbai (Bombay)

Tokyo

New York-Newark

Delhi

Ciudad de México 
(Mexico City)
Los Angeles-Long 
Beach-Santa Ana
Greater Los Angeles

Presenter
Presentation Notes
Los Angeles, like other megacities, is expanding

While Tokyo is projected to saturate at 36 millions, LA  is projected to overcome New York and Mexico City in a few years.

The increasing trend in LA is clear. in spite of  different ways of counting population, 

Megacities in India have similar growth rate. 
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1.Megacities and Challenges

2.Past Work on Megacities

3.Workshop

4.Future

Presenter
Presentation Notes
Having reviewed main characteristics of world population, it is informative to survey how the press, artists, scientists, engineers, planners, doctors and other professions have described and analyzed megacities.
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Megacities at the Movies
What will

they 
become?

Presenter
Presentation Notes
Megacities have been  presented in the movies theater and literature in different ways

Sometimes utopia , mostly dystopia. 

Megacities appears on the silent movie screens as early as 1927.  
For instance, Metropolis is a silent science fiction film directed by Fritz Lang. It is set in a futuristic urban dystopia and examines a common science fiction theme of the day: the social crisis between workers and owners in capitalism. 

Blade Runner is a 1982 American science fiction film, directed by Ridley Scott. based on the novel Do Androids Dream of Electric Sheep? by Philip K. Dick. The film depicts a dystopian Los Angeles in November 2019 in which genetically manufactured beings called replicants.

Any replicants here today?
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Megacities in the Press

Presenter
Presentation Notes
The press, including Time magazine, New York Time, Los Angeles Time,  National Geographic, IEEE, and many other newspapers and magazines have also been fascinated by  megacities as they impact the future of humanities. The internet also abounds of stories on megacities.
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Future of Megacities
What will

they 
become?

Presenter
Presentation Notes

Painters have also painted megacities in a doomsday light 

What will hey become in the future?

Engineers have a more positive outlook on the future of megacities. Engineers are problem solvers, They harness sciences and applies it to the benefits of society. They have done in the past by building  bridges, roads, automobiles, aircrafts, communication devices, they bring energy, and drinking water,  on which we depend for a good lifestyle. 

Engineers recognize they face gigantic challenges in megacities; they are ready to collaborate with other disciplines to innovate for evolving urban living. 
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Journal Articles and Books on Megacities
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Presenter
Presentation Notes
Professional journals and  books in various disciplines revealed an increasing interest on megacities . As shown in this graph, the number of publications keep increasing with time. The results were obtained using various search engines and searching for megacities in titles or keywords.

Starting in 1990, the number of books on megacities is 5 to 10 a year.

The number of journal papers is increasingly much more rapidly.
This study is only a preliminary with 600 publications, but reveals  that scholars are definitely interested in megacities 

For scholars, megacities could become a new discipline. There are enough papers on the theme of megacities to justify the creation of a new professional journal fully dedicated to megacities. 

What are all these scholars writing about?
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Number of Publications on Various 
Aspects in Megacities
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Presenter
Presentation Notes
This graph shows a breakdown of the number of publications on megacities by fields. Such numbers are an indicator of research activities  on megacities in various disciplines.

The largest numbers of publication  is about air pollution, followed by disasters, water resources, public health, sustainability

Social sciences, which examines the shocking poverty in megacity slums, does not yield the largest number of publications.

Most publication remain focused on challenges in megacities, i.e. problems

However new types of publication emerge stressing opportunities (i.e., solutions instead of problems) in the field complexities and remote sensing.
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Megacities Challenges

• Main Challenges
• Pollution
• Disasters
• Energy/Water
• Transportation
• Crime

Presenter
Presentation Notes
Let us quickly review what  scholars write about megacities
It is to say pollution, disasters, energy and water, transportation
Crime and social unrest, although important  to our society, are usually deemed beyond engineeirng  
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Air Pollution in Megacities

Satellite image of particulate 
pollution over Beijing, China. 
(NASA)

Mexico

Presenter
Presentation Notes
Air pollution is at the top of the list in terms of publications on megacities. 

Having lived most of my live in LA as many of you, I would agree that clean air is a serious issue in LA. Although air quality has drastically improved after the 1984 Olympic games in LA.  

But large cities such as Mexico city and  Beijing  are not doing too well with air quality.

Even Beijing had to use some virtual reality tricks to disguise pollution and to broadcast fireworks  over Beijing during the opening ceremony of 2008 Olympic games. I was there and could not see my plane landing in what look like a LA smog  of the seventies
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Potential Risks Megacities

• Natural Disasters
• Earthquake in San Francisco (1906)
• Global warming

Hurricane Katrina
• Technological and infrastructural catastrophes

• explosion of ammonium nitrate store in Toulouse in 
2001

• Social / political risks and terrorism
• New York (2001), Madrid (2004) and London (2005)

• Epidemics and infectious diseases
• SARS in 2003 in Asian cities
• Bird flu

Presenter
Presentation Notes
Megacities are exposed to all types of risks, including 
Natural Disasters  
e.g., Earthquake in San Francisco (1906)
Global warming�Hurricane Katrina
Technological and infrastructural catastrophes
explosion of ammonium nitrate store in Toulouse in 2001
Social / political risks and terrorism
New York (2001), Madrid (2004) and London (2005)
Epidemics and infectious diseases
SARS in 2003 in Asian cities
Bird flu
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Disaster and Megacities

Presenter
Presentation Notes
This map, which was prepared by the insurance industry, represents  another major aspects of risks in megacities. 
Megacities such as los Angeles expand geographically in areas of more intense earthquake hazards. More and more people are getting exposed to natural hazards. 
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Risks and Megacities

Risk = Hazard × Loss susceptibility × Values

Presenter
Presentation Notes
The insurance industry assesses risks considering a triplet: hazards, vulnerability and values. 

Natural hazards, such as earthquakes are largely oblivious of Megacities. They are likely to remain unaffected by their presence. 

But vulnerability and values are rapidly concentrating megacities. Therefore hazards can cause much more damage, more casualties, more properties loss than before. 

Other hazards such as global warming may be affected by megacities.

No wonder than insurance companies try to understand better megacities
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Energy and Megacities

Presenter
Presentation Notes
Megacities are guzzlers of energy

If  their city lights can be viewed from space, one can expect that they draw enormous natural resources of our planet. 
  
The pictures from space seem to agree  well to this map that represents the largest consumers of energy in the world.

Energy sources are still heavily dependent on fossils fuels (oil, coal, gas) and are projected to remain so for some time. 

Cleaner sources of energy are slowly emerging, and could transform carbon footprint of megacities, i.e., their ability to release carbon and to produce less  greenhouse gas that warm up the atmosphere.
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Megacities
How to 
Measure a 
City's 
Metabolism
e.g., London
(IEEE, 2007)

Presenter
Presentation Notes
Megacities can be viewed as organisms with metabolism.

Megacities need food to function, and in exchange release useful product as well as waste.

Such organisms may need a vast region, a mega-region, to feed from,. Some argue that they may not be sustainable if they keep consuming  too much resource.
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Transportation in Megacities

Presenter
Presentation Notes
Who has not experience traffic in LA? Raise your hand.

What about traffic an India? A much more disturbing, almost a life threatening experience.

Again engineers, here at Siemens, are working to clean this mess through innovation. 
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Megacities

• Main question
• By 2008, more than half of the world’s 

population will live in urban areas
• How can we make it work?

• Main Challenges
• Pollution
• Disasters
• Energy/Water
• Transportation
• Crime

Presenter
Presentation Notes
Here the main questions about megacities

By 2008, more than half of the world’s population will live in urban areas
How can we make it work?�
And the challenges are clear in Pollution, Disasters, Energy/Water, Transportation, and Crime
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Outline

1.Megacities and Challenges

2.Past Work on Megacities

3.Workshop

4.Future

Presenter
Presentation Notes
How will this workshop help to taddress the challenges which I have just evoked?
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Workshop Objectives

• The workshop 
• intends to bring together experts of academia, and 

private and public sectors, and to have various 
disciplines exchange their perspectives on 
megacities.

• is focused on US megacities, with a special emphasis 
on Los Angeles. 

• is the first one of a series of forthcoming workshops

• Additional workshops will focus on
• the broader challenges of megacities in the world. 
• interactive discussions leading to a multidisciplinary 

research agenda on megacities.  

Presenter
Presentation Notes
The workshop 
intends to bring together experts of academia, and private and public sectors, and to have various disciplines exchange their perspectives on megacities.
is focused on US megacities, with a special emphasis on Los Angeles. 
is the first one of a series of forthcoming workshops�
Additional workshops will focus on
the broader challenges of megacities in the world. 
interactive discussions leading to a multidisciplinary research agenda on megacities. 
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Workshop Organization
Day 1: CHALLENGES
1. Megacities: A Research and Practice Overview
2. Energy and Water Resources for Megacities 
3. Environment and Public Health in Megacities
4. Transportation, Freight Mobility and Ports in Megacities
5. Disasters, Risks and Security in Megacities

BREAKOUT SESSIONS & DISCUSSIONS

Day 2: OPPORTUNITIES 
6. Livability/Land use/Architecture 
7. Social and Economic Issues in Megacities
8. Complex Systems Science for Urban Mega-Systems
9. Finance/Entrepreneurship

BREAKOUT SESSIONS, DISCUSSIONS & CLOSURE

Presenter
Presentation Notes
On day 1, the workshop will cover challenges in megacities,
On day 2, it will look at opportunities in megacities
This workshop is the first of a series of workshop on megacities, it is important to learn first from colleagues of other disciplines. At the end of the first and second days, there will be ample opportunities for interactions through breakout sessions and discussion sessions 
The breakout sessions will be 
Day 1: 4:00 PM-5:30 PM.
Day 2. 1:45 PM- 3:00 PM
The discussion will take place during breakout sessions and will reconvene in a plenary session to share the findings of each sub groups. Additional information will be provided  before these sessions.
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Workshop Speakers and Moderators

1. Jean-Pierre Bardet, Professor and Chair, Sonny Astani Department of Civil and Environmental Engineering, USC
2. James Baker, Director, Integrated Multimedia Systems Center
3. Mark Pisano, Senior Fellow, School of Policy, Planning and Development, USC
4. Eric Heikkila, Professor, School of Policy, Planning, and Development, USC
5. Mark Bernstein, Managing Director, USC Energy Institute 
6. Dongxiao Zhang, Marshall Professor, USC Sonny Astani Department of Civil and Environmental Engineering, USC 
7. Nancy Sutley, Deputy Mayor, Energy and Environment, Office of the Mayor, City of Los Angeles 
8. Charles J. Cicchetti, President, Pacific Economics Group
9. Robert Lempert, Director, Frederick S. Pardee Center for Longer Range Global Policy and the Future Human Condition, RAND 
10. Scott Fruin, Assistant Research Professor, Keck School of Medicine, USC
11. Constantinos Sioutas, Champion Professor, Sonny Astani Department of Civil and Environmental Engineering, USC
12. Edward Evol, Professor, Preventive Medicine, Keck School of Medicine, USC
13. David Kim, Centers for Disease Control, Atlanta, Georgia
14. James Moore, Professor and Chair, Epstein Department of Industrial System Engineering, USC
15. Rita Robinson, General Manager/Director, Los Angeles Department of Transportation
16. Martin Wachs, Director, Transportation, Space and Technologies Program, RAND
17. Tschangho John Kim, Endowed Professor of Urban and Regional Systems, University of Illinois at Urbana-Champaign
18. Craig Taylor, Research Director, Baseline Management Co.
19. Thomas Jordan, Professor of Earth Sciences, and Director, Southern California Earthquake Center, USC
20. Michael Christensen, Director of Port development, Port of LA
21. Henry Willis, Associate Policy Researcher, Infrastructure, Safety, and Environment, RAND
22. Adam Rose, Research Professor, School of Policy, Planning, and Development, USC
23. Qingyun Ma, Dean, School of Architecture, USC
24. Burcin Becerik-Gerber, Assistant Professor, Sonny Astani Department of Civil and Environmental Engineering, USC 
25. Karen Kensek, Assistant Professor, School of Architecture, USC
26. Paul M. Torrens, Associate Professor, School of Geographical Sciences, Arizona State University
27. William Petak, Professor Emeritus, School of Policy, Planning and Development, USC
28. Mathew Kahn, Professor, Institute of the Environment, University of California, Los Angeles
29. Thomas Zearley, Consultant to the World Bank
30. David Newman, Professor, Physics Department, University of Alaska
31. Robert Glass, Distinguished Member, Technical Staff, Sandia National Laboratories
32. Charles Macal, Argonne National Laboratory
33. Richard Little, Director, Keston Institute for Public Finance and Infrastructure Policy, School of Policy, Planning, and Development, USC
34. Anthony Michaels, Managing Director, Proteus Environmental Technologies, LLC

Presenter
Presentation Notes
Bet you can see the folk that contributed to the workshop!

There are the speakers and moderators and organizers.

Not intentional to make their names so small that they do get the credit. 

The workshop was made possible thanks to the enthusiasm of many
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Presenter
Presentation Notes
The workshop speakers and organizers come from various origins including
Academia, Public sector, Private sector, Non Profit Organizations, and National Laboratories
They have also various field of expertise, including 
Engineering,  Sciences, Economics, Planning, Architecture,  Finance, public Health, Policy, Government, and Urban Planning

Dealing with megacities is a multidisciplinary task that cannot be trusted to engineers alone, or to any other profession single handed as a matter of fact. 

It requires breadth as assembled her in this room.

We face challenges to present our perspectives to others with different background. 

This is a challenges of this workshop. And we better overcome it, if we want to evolve megacities.
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Attendees, Speakers and Moderators
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Presenter
Presentation Notes
What about all the workshop attendees?

This graph compares the origins and expertise of all attendees. Overall attendees , speakers and organizers originate from the same fraction of academia, public and private sector.

There is however an excess of engineers. 

What can you expect from engineering school?

Engineers came in number  willing to collaborate with other professions in order to serve their cities.  
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Outline

1.Megacities and Challenges

2.Past Work on Megacities

3.Workshop

4.Future

Presenter
Presentation Notes
Another legitimate question

What about the future?

What will come next after this workshop?
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Center Mission: 
Innovate to Evolve Urban Living

Center on Megacities 

Presenter
Presentation Notes
The graphics right there  werre created thanks to the help of MWH; they symbolizes our mission.

We created a center on megacities in Los Angeles to address the challenges of megacities. 

A center that innovate to evolve urban living.

These lines symbolize a transformation  from complex into efficient organization respectful of the environment.
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• Large urban areas must evolve to ensure an adequate quality of life for 
their populations. 

• To sustain their environment, they must pursue cleaner air, purer 
water, efficient and renewable energy, improved transportation, and 
reduced vulnerability to disasters. 

• The Center for Megacities promotes the renaissance of large urban 
areas by rallying innovations in research, technology, planning, private 
sector initiatives and public management.

• Its core theme is to develop the new concept of cyber-information to 
integrate effectively all the critical components of megacity systems.

Center on Megacities 

Presenter
Presentation Notes
The vision of  the center on megacities can be stated as follows:
Large urban areas must evolve to ensure an adequate quality of life for their populations. �
To sustain their environment, they must pursue cleaner air, purer water, efficient and renewable energy, improved transportation, and reduced vulnerability to disasters. �
The Center for Megacities promotes the renaissance of large urban areas by rallying innovations in research, technology, planning, private sector initiatives and public management.� 
Its core theme is to develop the new concept of cyber-information to integrate effectively all the critical components of megacity systems.
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Complex System Sciences

Complex systems is a scientific field 
which studies the common properties 
of systems considered complex in 
nature, society and science

It is also called 
complex systems 
theory, complexity 
science, study of 
complex systems, 
sciences of 
complexity

Presenter
Presentation Notes
Our vision relies on to pillars: (1) Complex sciences and  (2) Cyber-infrastructure

Complex systems is a scientific field which studies the common properties of systems considered complex in nature, society and science

It is also called complex systems theory, complexity science, study of complex systems, sciences of complexity

One can view the mega-systems of megacities using this frameworks, and analyzes the interdependencies and all kinds of nonlinearity and criticality.
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Cyber-City Information System

Data: e.g., traffic data, atmospheric data, sensors 
and meters data, building data, etc…
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Presenter
Presentation Notes
The second pillar is cyber-infrastructure, we mean the internet  and its derivatives.

Today designers build a component in cities and rely on existing city information systems to provide information useful to integrate their component in the city systems, for instance transportation systems, or water treatment systems.
Are our city information systems capable of providing enough information for designers so that they can fully integrate their designs in the mega-systems of megacities. 
Take the example of a bridge that has to be repaired because it is becoming unsafe. City officials has postponed fixing the bridge because of enormous costs. 
Do we understand how this bridge will contribute to reducing carbon emission ? 
Mega-systems in megacities are growing organically and are becoming too complicated to administer and govern with present mean.

The mission of the center on megacities is to devise the next generation of City Information systems .
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Website of Center on Megacities

megacities.usc.edu

Presenter
Presentation Notes
The center of megacities has just been created.
Here is its website.
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WELCOME

Presenter
Presentation Notes
With my last slide, which symbolizes our activities, I want to leave you with an impression. 

To the left  is our present situation . We are struggling to make it work, but what a mess. 

To the right everything moves faster. And efficiently We entangled mess, and traffic becomes fluid.

A dream maybe, but in which we believe
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