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Geographical Situation AT
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Anthropogenic Emissions
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Aerosol Pollution AT
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Atmospheric Brown Clouds (ABC) AT
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» Around 13 megacities have been identified as ABC hotpots:
Bangkok, Beijing, Cairo, Dhaka, Karachi, Kolkata, Lagos, Mumbai, New
Delhi, Seoul, Shanghai, Shenzhen and Tehran

» Soot levels are 10% of the total mass of anthropogenic particles
» Overall effect of ABCs is to make 'hot spot' cities darker or dimmer (10-25 %)

» For India as a whole, the dimming trend has been running at about 2% per
decade between 1960 and 2000 - more than doubling between 1980 and
2004

» In China the observed dimming trend from 1950s to 1990s was about 3-4%
per decade, with larger trends after 1970s

» ABCs masking the impact of Climate Change

- Atmospheric Brown Clouds. Regional Assessment Report with Focus on Asia. UNEP
- Science Daily, Dirty Brown Clouds Impact Glaciers, Agriculture and the Monsoon. (Nov. 16, 2008).
http://www.sciencedaily.com/releases/2008/11/081114191911.htm
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Atmospheric Brown Clouds (ABC) QAT
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Beijing

Source: Peringe Grennfelt. Air pollution &
Climate Change. Two sides of the same coin.
Chapter 9. ISBN 978-91-620-1278-6
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Variation in Annual Mean Temperature QAT
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Driving Force: Health Impact AT
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Health Impact
Pyramid
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emergency room visits effect
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symptoms
impaired pulmonary function

Sub-clinical (subtle) effects
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Mortality rates on PM,4 Increase QAT
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Region Percentage change | Reference
Asia 0.49% (0.23-0.76) HEI, 2004
Europe 0.60% (0.40-0.80) Katsouyanni, 2001
Latin America 0.61% (0.16-1.07) PAHO. 2005
United States 0.21% (0.09-0.33) Dominici, 2003
Worldwide 0.65% (0.51-0.76) Stieb, 2002

* Co : : ~ . .
Sant de Chil
PAN American Health Organization, 2005 Based on studies in Mexico City, S&o Paulo, Santiago de Chile
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Meteorology / Climate: Impact
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Research needs..... QAT
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» The complex chemical interactions of emissions —
transmission - air pollution — deposition / exposure
needs detailed investigations on the causal chain, e.g.

e Source apportionment
 Particle interaction / composition
 Deposition rates /accumulation
 (real) Exposure

» Climate Change Impact on these topics

» Only interdisciplinary approaches allow a holistic
analysis
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Local Stakeholders
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Integrated Approach AT
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Impact on Air Quality AT
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Natural Land Use Change (Impact)

Source: Stefan Norra, University Karlsruhe (IMG)
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Dust Storms QAT
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~_Land Use Eﬁénge AT
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Santiago de Chile Mexico City
2002 2005
Population 6.061.000 19.410.000
Urbanized area (km?) 641 1800
Population density (p / km?) 9.500 10.800
Source: U. Weiland. E. Population growth (% /y) ~1,32 ~1,28 Source:
Banzhaf, A. Ebert, A. Kindler, \ / Poduje 2005 (Santiago de Chile)
R. Hofer (UFZ) APERC 2007 (Mexico City)
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Effect of land use change AT
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Impact on Air Quality

> Land use

» Energy

Mumbal
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Urban energy distribution
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Global final energy consumption QT
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Bioenergy from N*Plants
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Emission Reduction Strategies AT
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Energy & Technology Assessment

Disciplines
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Impact on Air Quality g(rr

Karlsruhe Institute of Technology

> Land use

» Energy
» Mobility
- . - — = Mertins
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Economical background of vehicle ownership
Vehicle purchase max GDP 3000-4000 $

Which will be reached in China in about 20 y
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Coupling of Scales AT
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Transportation Sciences
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Impact on Air Quality AT
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> Land use
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Consequences of Climate Change AT
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Kamal-Chaoui, Lamia and Alexis Robert (eds.) (2009), “Competitive Cities and Climate Change”, OECD. Regional
Development Working Papers N° 2, 2009, OECD publishing.
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Regional Climate Simulations AT
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Dynamical Downscaling AT
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Regional Climate Change Impact
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Regional Climate Change Impact AT
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‘ Air Quality / Climate Change
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Impact on Air Quality AT
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> Land use

» Energy

> Mobility

» Climate Change

C > Air Quality
» Health Impact

Integrated
Approach

Peter Suppan European Geosciences Union, General Assembly 2010, Vienna, Austria, 02 — 07 May 2010
== Sett ey Bhola R. Gurjar AS3.7 Megacities: Air Quality and Climate Impacts from Local to Global Scales



Temperature and Health Impact QAT
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» Air quality & Climate Change issues need an holistic and interdisciplinary
approach

» Strong links to

Regional and Spatial Planning Sciences
Energy & Technology Assessment Disciplines
Transportation Sciences

Health / Epidemiological Disciplines

Social Sciences

> Link between these fields tackles central problems in mega cities

» Complex system of mega cities, needs further process studies in each
discipline

» Air quality and health impact assessment studies are essential prerequisites
for mitigation and adaptation strategies and for reducing e.g.
= environmental risks (air pollution, climate change impact, congestion,
waste, ...)
= social risks (spatial segregation, health problems, ...)
= costs (healthcare system, transportation, production, ...)
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