il

AIR QUALITY ASSESSMENT
IN THE EUROPEAN MEGA CITY.RUHR AREA

EFFECTS OF A LOW EMISSION ZONE

V. Diegmann?, F. Pfafflint,S. Wurzler?

VU Umwelt GmbH, Freiburg, Germany; 2NRW State Agency for Naturg,
Environment, and Consumer Protection (LANYV), Recklinghausen, Gerrany



http://de.wikipedia.org/wiki/Bild:Lage_des_Ruhrgebiets.png

Content

Volker Diegmann
vd@ivu-umwelt.de

Cavtat, Croatia
September 2008

ENT RUHR AREA - LOW EMISSION ZONE

il

area of investigation

methods

procedure

current situation

effects of Low Emission Zone
conclusions

slidie 2




_SESSMENT RUHR AREA - LOW ENISSION ZONE

Conclusion

Volker Diegmann
vd@ivu-umwelt.de
Harmo 12
Cavtat, Croatia
September 2008

il

The Ruhr Area

the biggest megalopolis in Germany

]
iy

more than 5.3 million inhabitants Y

area of about 4400 km? P <

conglomerate of several overlapping:major cities e.g.

— Essen: European Capital of Culture 2010

— Duisburg: main European centgesof integrated steel.
production and the biggest inland®port of th'e world

density of population 1200 inh./km2

high traffic density

heavy industry

ESSEN FOR DAS RUHRGEBIET

Kulturhaupistadt Europas 20]!}
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Challenges for Air Quality Planning

il

 difficulties to meet the limit values of the EC air quality

directives, particularly the annual average for NO, and the
number of exceedance days for PM10

« especially residents of street canyons with high traffic
density are exposed to poor air quality

 many plans and programmes are required

Conclusion
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Challenges for Modelling
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Methods of Air Pollution Modelling

emission
model

— = S . -
; g \,

ects o
Low Emission Zone

Conclusion

microscale
model

Volker Diegmann
vd@ivu-umwelt.de
Harmo 12
Cavtat, Croatia
September 2008

uollenuaduod

©
Q
S
»



Volker Diegmann
vd@ivu-umwelt.de
Harmo 12
Cavtat, Croatia
September 2008

RUHR AREA - LOW EMISSION ZONE

Background Concentration

Regional background

Regional background caused by
‘sounces cutside the study

Regional background
GroBRraumiger Hintergrund

Overall background
Gesamthintergrundniveau

Rt aeiasate Dusten im
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Screening Method

e input road network and 3D
geometry of building
structure

* GIS based algorithms to
identify and derive road
sections with homogeneous
building geometry

e compute concentrations in
road sections with screening
model IMMISutt

e air quality in

8044 street sections

slidie 8

Volker Diegmann
vd@ivu-umwelt.de
Harmo 12
Cavtat, Croatia
September 2008




_ASSESSMENT RUHR AREA - LOW ENISSION ZONE

Screening Model IMMIS!uft

il

simplification of CPB dispersion model to identify hot spots
based on

— traffic data

eCts O

Low Emission Zone — Street geometry and

Conclusion

— simplified meteorology respectively dispersion
conditions

« around 100 licenses in Germany;
in use in big cities e.g. Berlin, Hamburg, Munich, Cologne

« validated several times (published) ‘
|
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Validation (Reference Measurement Stations)
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Validation (Diffusive Samplers for NO,)
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Source Apportionment
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How Effective are Low Emission Zones?

4 L.ow Emission Zone scenarios

« two categories of banned vehicles
* minimum maximum estimation:

Low Emission Zone

p——— min: banned vehicles will be replaced .
with newer vehicles w i
max: traffic reduction 5
by banned vehicles ZONE @

Entrance Free
EURO 1 replacement

EUROQO 1 traffic reduction eoe

EURO 1 + 2 replacement
EURO 1 + 2 traffic reduction Qe
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Effects of LEZ
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Reduction of PM10 Contribution by Local
Traffic at Selected Hot Spots
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Conclusion

il

« achieving the objectives of EU air quality guidelines is a
challenge for densely populated areas

modelling the situation in such an area needs powerful
Low Emission Zone tools and models

Conclusion

the recent situation compared to limit values for NO, and
PM10

— shows problems for hot spots and

— shows that hot spots are well distributed over the
entire area

LEZ provides the opportunity to reduce PM10 and NO,
concentration in hot spots on a regional scale
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Political Development of LEZ
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