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PM 2.5 Limits of the EU- DIRECTIVE  on 
ambient Air Quality and cleaner Air for Europe



PM10 24h above the EU Limit in 2012



Development of the yearly Average pm10 
Value 

For the Stations „rural background“, „urban background“ and 
„urban near traffic“ between 2000 bis 2011 

Source:UBA 2012
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Development of the yearlyAverage NO2 
Value 

For the Stations „rural background“, „urban background“ and 
„urban near traffic“ between 2000 bis 2011 

Source:UBA 2012



Measurement Stations with the highest 
NO2 Values
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Environmental Zones



Key points for a Label Ordinance 
according to § 40 Abs. 3 BImSchG (2)

P- Cars
- Red Group 
PM > 50 mg/km ( Emission limits Euro 2)

- Yellow Group 
PM < 50 mg/km, (Emission limit Euro 3).This limit can also achieved 
by retrofit.

- Green Group 
PM < 25 mg/km ( Emission limit Euro 4 )This limit can also achieved 
by retrofit.





The bottom of the sign indicates which vehicle sticker(s) are allowed to enter. 
A sticker must be bought and displayed in the windscreen. 
Penalty;
40 € fine and one point in the national traffic penalty register



Environmental 
Zones in 
Germany 

2012
EZ planned

EZ only vehicles 
with a red,yellow 
or green sticker
EZ only vehicles 
with yellow or 
green sticker

EZ only vehicles 
with green sticker







Berlin Environmental Zone Emission Citeria



Berlin Environmental Zone Impact Analysis



Berlin Environmental Zone – Impact Analysis 
Particle Emissions-Black Carbon



Berlin Environmental Zone Impact



Berlin Environmental Zone – Impact Analysis 
NOx 

Emissions



Senatsverwaltung für Gesundheit, Umwelt und 
Verbraucherschutz

Referat III D: Luftreinhaltung und Lärmschutz, 
M. Lutz

Stage 2: Free entry only with green sticker 
affected vehicles 2010: 
(according to registration data base of 1. January 2010)(according to registration data base of 1. January 2010)

 Diesel Passenger cars:


 
14.000 PC (7%) with red sticker  can barely be retrofitted to


 

60.000 PC (30%) with yellow sticker  can be retrofitted to

 commercial Diesel vehicles:


 

10.000 LDV/HDV (12%) with red sticker  can be partly retrofitted to


 

25.000 LDV/HDV (30%) with yellow sticker  can be retrofitted to
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affected vehicles in total: ca. 124.000
by mid 2010: 25% Diesel PC & 18% LGV/HGV retrofitted!
40% of Diesel PC have a DPF with 60% closed systems

low emission zone stage 2 
affected vehicles



Health 
(Ultrafine Particles)



Ultrafine Particle Study Women in North- Rhine-Westfalia

Long term Health Effectsof Ultrafine Particles
LANUV-Fachbericht 31                  

(www.lanuv.nrw.de)   

http://www.lanuv.nrw.de/veroeffentlichungen/fachberichte/fabe31/fabe31.pdf

Landesamt für Natur, Umwelt und Verbraucherschutz Nordrhein-Westfalen

Wichmann, Thiering, Heinrich 2011



Verkehrsreiche Straßen: 5000 Fahrzeuge pro Tag; aRR: adjustiert für Sozialstatus und Rauchen

Living near on traffic intensive roads 
Distance less than 50 m 

Living near on traffic intensive roads 
Distance less than 50 m

Wichmann, Thiering, Heinrich 2011

Increase of total mortality by 38% and of 
cardiopulmonal death cases by 77%





OR and 95% confidence interval in emergency calls related to 
hypertensive crises depending on time of exposure to airborne particles 

and size of particles (ultrafine[UFP]–fine [PM2.5]–coarse [PM10])
Source: U. Franck et al. / Science of the Total Environment 409 (2011) 4217–4221



LEZ benefit for public health

some essentials:

about 20% of total PM10 consists of 
highly toxic diesel soot

30- 60 % reduction of Diesel soot 
emissions also mitigates health risk by 

30-60%,

even though total PM10 levels fall by 
only about 7 % (in Berlin)

source:: LEZ and public health protection by Prof. Dr. med. Dr. rer. nat. Erich Wichmann, 
Helmholtz Zentrum München Institut für Epidemiologie I (press conference Deutsche Umwelthilfe 7.4.2011 Berlin) 
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Berlin LEZ – impact analysis  health benefit



Estimation of the Health Impact of the Environemntal Zones 
Berlin und München 

Estimation of the Health Impact of the Environemntal Zones 
Berlin und München

Reduction of the traffic 
related soot 
concentration by about . 
30% (60%)

yearly death cases caused 
by diesel soot in urban 
areas 240 per 1 Million 
inhabitons

30% (60%) of this: 72 
(144) per 1 Million EWEstimation: Per year about 144 premature death avoided

in Berlin and about 30 in Munich by the implementation 

of the Environmental Zone

Berlin München

People in the EZ ~ 1.000.000 ~ 420.000

All death cases per year 
in the EZ

~ 10.000 
(100%)

~ 4.200 
(100%)

Avoided death cases per year by EZ

(red/yellow/green label) ~ 72 
(0,72%)

~ 30 
(0,72%)

(only green label) ~ 144 
(1,44%)



Climate



Surface temperature anomalies in Northern 
Hemisphere winter 2010-2011

relative to 1951-1980 mean. 

Source: Hansen, J., R. Ruedy, M. Sato, K. Lo, 2010: Global surface temperature change, Rev.Geophys., 
48 RG4004 29 pp



Global vs. Arctic Warming
1830 to the Present 

Source:  Arctic Monitoring & Assessment Program (AMAP A working group of the eight nation Arctic Council  



Shindell, Faluvegi - April 2009

Black Carbon responsible for 50% or 
nearly 1.0º C of the 1.9º C temperature 

increase in the Arctic from 1890 to 2007



20- and 100-year global warming 
potentials (GWPs) for fossil-fuel soot 

and black carbon within fossil-fuel soot.

The global warming potential  is defined here as  the change  in 
temperature per unit  emissions of X  relative  to  the change  in  
temperature  per  unit  emissions  of CO2. Multiply  the GWPs  in  the  
table  by  12/44  to  obtain  the GWP relative to CO2-C. BC= black 
carbon. FF soot=56% black carbon + 43% primary organic carbon + 
1% sulfate



Legal Aspects



1. Court decision:  
Federal Administrative Court Leipzig

March, 20th 2007
Legal Action at the federal administrative court Leipzig. Claimant 

was a citizen, Mr. Janecek from Munich, supported by the 
DUH, against the free state of Bavaria and the city Munich. 

Mr. Janecek demanded extensive actions against particulate 
matter emissions

September, 27th 2007
The Federal Administrative Court confirms „enforcable right of 

clean air“. The city can be pledged to install „reasonable“ arrangements
Citizens have the right to demand arrangements which are 

beyond the existing concept. 
=> The city has to override existing rules and act immediately 

against high particulate matter emissions. 



2. Fundamental Decision: 
European Court of Justice; July, 25th 2008

The European Court of Justice established  the enforceable 
right of clean air. Affected citizens have the right with 
immediate effect to claim effective arrangements by 
the city.

Affected citizens are entitled to  demand that the city council 
installs action plans as well as plans for short-term 
arrangements, including immediate arrangements to 
improve the air quality. 

The action plan has to include arrangements which make the 
compliance of the limits requirements step by step 
possible. 

� October 2008 the environmental zone in Munich was 
established



All essential court decisions in the 
last years have been decided in 
favor of the established 
environmental zones and in favor 
of the concerned citizens.

Consequence: 44 Environmental 
Zones in Germany



Problems:

Most environmental zones aren't correctly 
implemented :

- lack of control and enforcement
- lack of strictness (e.g. only red labels not allowed)
- too small, size matters!!

We need more legal actions concerning the 
embodiment of Environmental zones



What was new in 2012?

Deutsche Umwelthilfe (DUH) claims today
5 legal cases in different cities:
- Wiesbaden
- Mainz
- Darmstadt
- Reutlingen
- München
- planned Stuttgart and Cologne and others



Abatement



The classic CORNING wall flow ceramic Substrate           
Source CORNING 1982
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Enabling Near Zero Emission Levels

Diesel Particulate Filters (CDPFs)
eliminate more 99% of solid particles 
(soot & metals)

Source: Corning Inc.



axel.friedrich.berlin@gmail.com





I have a Dream: 
Überall ist Kopenhagen!

Stau in der Rushhour in Kopenhagen  Quelle: Fairkehr, April 2008
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