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Overview AT

v Introduction of IMK-IFU

v Facts, problems and risks of urban

agglomerations
v' Methodological approach in the field of air
quality
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Institute AT

Institute for Meteorology and Climate Research

Aerosols and Heterogeneous
Troposphere Research . .
P (IrlJVIK-TRO) Chemistry in the Atmosphere
(IMK-AAF)

Trace Constituents in the Strato-

sphere and Tropopause Region Atmospheric Environmental
(IMK-ASF) Research (IMK-IFU)

Interaction Atmosphere/Biosphere

- Ecosystems of Meta-fluxes and Trace Gases

- Biological Processes of N- and C-Trace Gas Production
- Organismic Interactions and Biodiversity

- Regionalization of Trace Gas Emissions

Interaction Atmosphere/Climate

- Variability and Trends of Atmospheric Parameters
- Coupled Model Systems

& Air Quallity in Metropolitan Areas and Sensitive Regions >

Centre for Stabile Isotope (CSI)

World Calibration Centre (WWC)
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Atmospheric

Environmental r I Y 4
Stratospheric

Research: ozone depletion

Favnalidue

Think Globally - Assess Regionally - Act Locally §
LB o e

. Biodiversity
Air gl imate E&

g

Desertification Forestry

(source: IPCC 2001, WG1 Report, Summary)

Peter Suppan, Institute for

# HELMHOLTZ Experts meeting
Meteorology and Climate Research (IMK-IFU) | GEMEINSCHAFT Beijing - 26. Feb. 2009



The Challenge AT

global scale
remote sensing)

regional scale
(aircraft meas.)

\/RZNE

5

ecosystem scale
(tower meas./

plot scale .
remote sensing)

= (chamber meas.)

organisms
(laboratory meas.)
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Large (relevant) Projects (AT

v"  ENTRANCE (ENvironmental TRANSsition of
China’s Ecosystems under predicted global
changes)

v TERENO (TERrestrial ENvironmental
Observatories; Long-term Observations and
Regional Earth System Modelling)

v RHM (Risk-Habitat-Megacity; Urbanization and
sustainable development of mega cities)

and others
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Environmental Facts AT

Alir pollution as the most significant environmental challenge,

followed by congestion issues
(Survey with 500 megacity - ,stakeholders®)

but

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

Source: Siemens, 2007
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Problems and Risks AT

> Land use

e
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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:
Population growth (% / y) -1l 2P ~1,28 Poduje 2005 (Santiago de Chile)

/ APERC 2007 (Mexico City)
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Problems and R

> Land use

»> Energy

ISk

S S =

7

Energy consumption
by sources

Mumbai
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> Land use

» Energy

» Mobility
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Traffic ‘\k‘( IT
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Source: US Dept.of Energy, 2000
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Land use

Energy

Mobility

Climate Change

Global surface warming (°C)
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Climate Change Impact AT
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Problems and Risks IT

Land use

Energy

Mobility

YV V Vv V¥V

Climate Change

C Air Quality
» Health Impact

\%4

integrated
approach
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Health Facts ﬂ("

Health impact and
air pollution

Decrease in life expectancy in months
due to anthropogenic PM, 5

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

» How can we overcome the complexity of the interaction between different
disciplines?

» Do we understand the complex links between emissions, air quality and
health impact?

How can act with the different scales?

How can separate information platforms be linked to the development of
an integrated approach to air quality assessment in mega cities?

» Which relationship exists between specific air pollutants like PM,, or NO,
and the appearance of environment-related diseases?

» How to consider the climate change within such a approach?
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Scales ﬂ("

( Scales Pollutants \
Global GHG, O,
Regional O,, PM2.5

\ Local PM, NO,, CO )

W

Models } Measurements
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Measurement Platforms N

" 2325
#F19794 8H

' B?l.n"g 35 Neter Meteorclogical Tower

Built in August of 1979
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Coupling of Scales ST

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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Methodology AT

Satellite data Measurement data Emission data
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Local Stakeholders

A

Cross-Cutting Concept:
Sustainable Development

Cross-Cutting Concept:
Risk

Cross-Cutting Concept:
Governance

Architecture

Risk Habitat

Land - use management

Megacity
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Water resources and services

Programme Coordinator
Programme Steering Group

Waste management

Scientific Advisory Board

I: Scenarios -

I: Scientific training —

Development and
Dissemination of
Knowledge

Methods

Indicators
Toolkits

Capacity Building

Training of practitioners |
Workshops

»
»

»
»
»
»
»
»

>
»

»
»

Peter Suppan, Institute for
Meteorology and Climate Research (IMK-IFU)

-ﬁ HELMHOLTZ
GEMEINSCHAFT

Experts meeting
Beijing - 26. Feb. 2009



Conclusions AT

Air quality issues need an holistic and interdisciplinary approach

In order to understand the complex system of a mega city, further process
studies have to be done in each discipline

Link between the fields of land-use, energy, transportation, air quality, climate
change and health demonstrates the interaction and tackles central problems

iIn a mega city

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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