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Research Focus AT

Air Quality in Metropolitan Areas and Sensitive Regions
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Interactions between urban/suburban/rural regions and their feedback mechanism to the
air quality

Impact of regional climate change on air quality

Developing and validation of innovative measuring techniques for the assessment of the
air quality (e.g. urban agglomerations — close cooperation with epidemiologists)

Coupling of models (e.g. MCCM, WRF-Chem, micro scale models)
Real-time forecast of gas and particle phase pollutants
Assessment of emission strategies (e.g. source attribution)

Project “Risk Habitat Megacity” with the topic “Air Quality and Health”; anchor city
Santiago de Chile in co-operation with Universidad de Chile
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Health Facts ﬂ("
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Health impact and | -~

_ _ : a — Decrease in life expectancy in months
air pollution J due to anthropogenic PM,

EU-average 2000 vs 2020:

- Life expectancy reduction of 9 months — reduced to 6 months

- Annual loss of 4 Mio. life years — reduced to 2.3 Mio

- Annually 386.000 premature deaths — reduced to 251.000

- Annually 110.000 serious hospital admissions — reduced to 63.000

Source: CAFE (Clean Air for Europe), 2005
by support of Alexandra Schneider (HMGU)

Peter Suppan, Institute for Universidad del Norte

Meteorology and Climate Research (IMK-IFU) # T%E:gggﬁﬁﬁ Barranquilla/ Colombia — 17 de Julio de 2009



Mortality rates on PM,,increase  SIT

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. 5005
United States 0.21% (0.09-0.33) Dominici, 2003
Worldwide 0.65% (0.51-0.76) Stieb, 2002

Source: PAN American Health Organization, 2005

* Based on studies in Mexico City, S&o Paulo,
Santiago de Chile

Peter Suppan, Institute for
Meteorology and Climate Research (IMK-IFU)
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What to do now? AT

» The complex chemical interactions of emissions —
transmission - air pollution — deposition / exposure needs
detailed investigations on the causal chain

» Only interdisciplinary approaches allow holistic analysis

» But which disciplines are in relation to the air pollution,
where we can turn the screw to get a cleaner and healthier
air ?
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Impact on Air Quality AT

> Land use

e
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Natural land use change AT

1: Beljing
2: Desert Gobi
3: Desert Takla Makan
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Beljing

18.04.2006

Peter Suppan, Institute for Universidad del Norte

Meteorology and Climate Research (IMK-IFU) -# I-i%::;g;gj”_r Barranquilla/ Colombia — 17 de Julio de 2009



Source: Matthias Tesche, IfT
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Vertical Measurements (IT
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Land Use Change AT

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: ' _
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Effect of land use change N
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Impact on Air Quality

> Land use

» Energy

Mumbai
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Energy Consumption

XIT

) Energy Consumption - China
Energy consumption 000
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Source: China Statistical Abstract 2009
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Adaptation Strategies AT

a0

Poweir plants switched off

e.g. Mexico City

NOx emission
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Source: Working Group “Air Quality”
by R. Forkel (IMK-IFU)
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Impact on Air Quality ..\k‘(l'l'

> Land use

» Energy

» Mobility
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Traffic AT
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Coupling of Scales AT

Threshold
exceedances

Meso-scale modeling
e.g. NO, with MCCM
| | | | | | | | | |

s
8 Source: EU-LIFE Project
Klagenfurt Graz Bozen

Micro-scale modelling
e.g. NO, with GRAL
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Impact on Air Quality

Land use

Energy

Mobility
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Climate Change

Global surface warming (°C)
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Climate Change N

Global Climate Scenarios:
Projected Changes in Annual Precipitation for the 2050s
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Climate Chane
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Climate Change IT
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Land use

Energy

Mobility
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Climate Change

C Air Quality
» Health Impact

\%4

Integrated
Approach
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Objectives AT

C _=."tribute to the specification of sustainable objectives for the future
~ t_a evelopment of mega-cities

< Y af!‘-, !

e Cha rgcterlze of risks, driving factors and consequences
e 1.&

' ”} @ 1 of strategies and instruments for risk management

€y tools for a sustainable urban development
B i -

>

Universidad del Norte
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Architecture ﬂ("
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Research Questions AT

w an we overcome the complexity of the interaction between different

CI plines?

“* ‘understand the complex links between emissions, air quality and
pact?

i *’rct with the different scales?

| - ~:_ se arate information platforms be linked to the development of

'ﬂl
LU c O aIL ua{_‘l assessmgnt in mega CItIeS'7 .
‘ﬂiﬁ '1‘.-,__-; '1'*,_. e N A

Universidad del Norte
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Integrated Approach AT

Satellite Data

2008)

Measurement Data

Air Quality

A

Emission Data

</ Mortality
X = < S
e
7 — Subclinical Effects
?1‘ {017 Health Impact Stakeholder
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Conclusions

Alir quality 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, congestion, waste, ...)

= social risks (spatial segregation, health problems, ...)

= costs (healthcare system, transportation, production, ...)

Universidad del Norte
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