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• NWE-region is European hot spot for air pollution: PM and NO2. 
 
 
 
 
 
 
 
 
 
 

• 430 000 premature deaths in EU-28 by long-term exposure to PM2.5 

 

• 180 000 premature deaths in Belgium, France, Germany, The Netherlands 
and United Kingdom 
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Joaquin – Background 
 

Air Quality 

3 

Source: ESA, March 2011 



 
4 Belgian partners:  VMM, IRCELINE, Flemish Agency for Health   

  and Care, City of Antwerp 
4 Dutch partners:  GGD Amsterdam, Province of North-Holland,  

  RIVM, ECN 
6 British partners: University of Brighton, University of Leicester,  

  Leicester City Council, AirTEXT London,   
  Greater London Authority, Transport for London 

2 French partners: Ecole des Ingénieurs de la Ville de Paris,   
  ATMO Nord-Pas-De-Calais 
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Joaquin – Partnership 
01/05/2010-30/11/2015   
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Source apportionment of PM10 
Aerosol sampling and chemical analysis 

Sampling sites 
4 urban background sites and 1 industrial site in NW Europe 

Amsterdam (NL), Antwerp (BE), Lille (FR), Leicester (UK) 
Wijk aan Zee (NL, near steel industry) 

Data collection 
Daily PM10 sampled with low-volume samplers 
April 2013 − May 2014 
Analysis every 6th day + 17 days with regionally enhanced PM  
Metals, elemental and organic  carbon (EC/OC), water-soluble 
ions, monosaccharide anhydrides (e.g. levoglucosan), oxidative 
potential (reactive oxygen species) 

23/05/2016 6 



Source apportionment of PM10 
Identification and quantification of PM sources in NW Europe by PMF 

Statistical method 
Positive matrix factorization (US-EPA-PMF 5.0.14) 
Using pooled data for the 5 sites (n = 434 filters) 

Solution with 13 factor profiles 
Aggregated to 8 groups 

Main contributions to PM10 

Nitrate-rich (27-37%) and sulphate-rich (9-13%) secondary 
aerosol → SIA = 40-48% 
Fresh and aged sea spray = 11-21% 
Furnace slacks, road wear and construction 
Also clear traffic and biomass burning source profiles 
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Biomass burning 
Contribution to PM10 estimated by levoglucosan analysis 
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Averaged seasonal contribution of wood burning to PM10 across NW European sites measured from every sixth day PM10 filters 

Conversion  
factor = 10.7 

Wijk aan Zee 
Amsterdam 
Antwerpen 
Leicester 
Lille 

• Winter: mean contribution of 5.6% (11.6% in Lille) 
• Summer: <1% 



Source apportionment of PM10 
Conclusions 

Secondary inorganic aerosol 
Almost half of PM10 (40-48%) was explained by SIA, in 
particular nitrate-rich secondary aerosol (27-37%) 

Traffic-related emission  
Contribution was split up over different source profiles in 
this study 

Biomass burning 
Mean contribution of 6% (up to 12% in Lille) to winter PM10 

Decreasing emissions of precursor gases of SIA (particularly 
NH3 and NOx) can meaningfully contribute to decrease ambient 
PM10 in NW Europe 
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Decision Support Tool 
Fact sheets 
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BACKGROUND 
 

• Which guidance for civil servants / policy makers to make better 
informed choices? 

 

• Which traffic-related policy measures are available?  

• What are their effects? 

 

• Added value? 
• Evaluated information in a nutshell 
• Examples of implementation 
• Effects on air quality 
• (Co-)benefits and limitations 
• Expert opinion on potential and reliability 
• Cross-links to information sources 



Decision Support Tool 
Fact sheets 

Measure:    Introduction 
Low emission zone (LEZ) 
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Decision Support Tool 
Fact sheets 

Measure:    Examples 
Low emission zone (LEZ) 
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Decision Support Tool 
Fact sheets 

Measure:    Effects 
Low emission zone (LEZ) 
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Decision Support Tool 
Fact sheets 

Measure:    Co-benefits 
Low emission zone (LEZ) 
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WEBTOOL 

DECISION SUPPORT TOOL 
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www.joaquin.eu/Tool 

http://www.joaquin.eu/Tool
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Thank you! 

www.joaquin.eu/Tool 
 

Questions about measurements/source apportionment:  
Jeroen Staelens 

j.staelens@vmm.be 
 

Questions about measures/DST:  
Christophe Stroobants 
c.stroobants@vmm.be 
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http://www.joaquin.eu/Tool
mailto:j.staelens@vmm.be
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