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Overview

v'Problems and challenges of urban
agglomerations

v’ Specific fields of investigation

v’ Risk-Habitat-Megacity concept
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Problems & Risks
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Reasons & Challenges

» Employers, living room,
education, health care, ...

» [Economic & financial centers,
transportation junction

» Drivers of growth
=  S&o Paulo: about 10 % of the
population produce about 40 % of the
GNP but consume about 60 % of the

energy (2003)
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Air pollution as the most significant environmental challenge,

followed by _congestion issues
(Survey with 500 megacity - ,stakeholders*)

but

» 1 he environment matters, but may be sacrificed for growth®

Siemens, 2007
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Air pollution and Megacities ?

» Land use change

% Change of atmospheric composition &%

> Energy sources and traffic

% Increase / Change of Emissions

» Climate change

% Feedback mechanisms (aerosols, radiation)

» Impact on quality of life and health

& Strategies and abatement measures
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Problem area: Traffic (l)
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. Vehicles Street length
Dehli (Mill) (km)
1971 0.18 8380
2001 3.46 28508

Factor 19.2 34
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Problem area: Traffic (ll)

Vehicles per kilometer, 1996
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Related health problems
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Emissions: cities versus countries

CO Emissions

per citizen Citi_zen
(kg/person) (Mill.)
Beijing 253 10.0
Shanghai 167 13.2
Megacities Los Angeles 166 11.8
Moscow 131 10.1
Mexico City 101 18.1
Portugal 110 10.0
Belgium 101 10.3
OECD countries Hungary 73 10.0
Czech R. 63 10.3
Netherlands 43 15.9

Source: Gurjar-Lelieveld, New Directions - Mega Cities and Global Change, AE 39 (2005)
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Sectoral emissions

Sectoral Contribution to Air Pollution in Delhi, India
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Source: University of Hertfordshire, Atmospheric Science Research Group (ASRG)
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Problem area: Energy

» Energy demand development
= Key system drivers: population and economic growth
= World energy demand until 2030: 50 % increase
= APEC (Asia Pacific Region) energy demand until 2030: 100 % increase
= Breakdown to national level demands

» Development of energy supply
= Supply security
= Decrease in CO, emissions
= Focus on renewable energies
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Technalagy

Energy demand Chile
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Urban energy use
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Shanghai 80% 10% 7% 3%
Seoul 18% 25% 37% 20%
Tokyo 11% 37% 22% 30%

Source: APERC 2007, Shobhakar Dhakal (2004). Urban Energy Use
and Greenhouse Gas Emissions in East Asian Mega-cities
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Problem area: Global climate change
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Temperature [°C]

“Regional” temperature change
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Regional climate-chemistry simulations
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HGF Initiative on “Risk Habitat Megacity” ﬂ(“-

> Helmholtz centres

* German Aerospace Centre (DLR)

» Forschungszentrum Karlsruhe (FZK)

* Helmholtz Centre for Infection Research (HZI)

* GeoForschungsZentrum Potsdam (GFZ)

* Helmholtz Centre for Environmental Research (UFZ)

> Latin America

* United Nations Economic Commission for Latin America and the Caribbean
(ECLAC/CEPAL)

» Universidad de Chile

» Pontificia Universidad Catélica de Chile

» Pontificia Universidad Catdlica de Valparaiso

> “Anchor city“: Santiago de Chile
Duration: July 2007 — June 2013
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Local Stakeholders

A

Cross-Cutting Concept:
Sustainable Development

Cross-Cutting Concept:
Risk

Cross-Cutting Concept:
Governance

Risk Habitat
Megacity

Land - use management

Socio-spatial differentiation

Programme Coordinator
Programme Steering Group

Energy system

Transportation

Air quality and health

Scientific Advisory Board

Development and
Dissemination of
Knowledge

Methods
Indicators
Toolkits
. Scenarios H

Capacity Building

Scientific training -
Training of practitioners |
Workshops

Water resources and services

=

Waste management
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Satellite data Emission data Measurement data
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Conclusions

» Environmental issues need an holistic approach

> In order to understand the system, further process studies have to be done in
each discipline

» Link between energy consumption, transportation, air quality and health
demonstrates the interaction and tackles central problems in a megacity

» Air quality and health impact assessment studies are essential prerequisites
for mitigation and adaptation strategies and for reducing e.g.

= environmental risks (air pollution, congestion, waste, ...)
= social risks (spatial segregation, health problems, ...)
= costs (healthcare system, transportation, production, ...)
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