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Air Quality Modelling for Antwerp 

Bino Maiheu, on behalf of the VITO urban air quality modelling team. 

 

bino.maiheu@vito.be  
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AIR QUALITY MODELLING FOR ANTWERP 

» Urban air quality modelling at VITO 

» The Antwerp air quality hotspot 

» IFDM/OSPM modelling approach 

» Methodology 

» Coupling urban & regional models 

» Street canyon modelling for the entire city  

» Validation  

» Antwerp as an urban air quality laboratory 

» Air quality planning and policy support, e.g. low emission zone 

» Citizen initiatives in Antwerp : Ringland 

» Antwerp as virtual air quality lab in FAIRMODE 

» Antwerp air quality at microscale 

Outline 
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AIR QUALITY MODELLING FOR ANTWERP 

» Fast geospatial air quality mapping & statistical forecasting of air quality RIO / 

OVL (IRCELINE, RIVM, China, … )  

» Local scale dispersion modelling  (IFDM + OSPM street canyon parameterisation) 

» Urban air quality mitigation plans 

» Source apportionement  

» Industrial cases (inverse modelling,…) 

» Microscale dispersion modelling (OpenFOAM - CFD) 

» Impact structural measures on air quality (screens, tunnels, …) 

» Impact vegetation on air quality (flow distortion, deposition of pollutants, … ) 

» Strong geospatial ICT component : online portal to provide easy access to policy 

makers to modelling tools (www.atmosys.eu) 

» OGC – compliant web services 

» Award winning – platform (best LIFE-Environment project) 

 

 

VITO urban air quality modelling team - expertise 
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AIR QUALITY MODELLING FOR ANTWERP 

Zooming into the Antwerp hotspot : multi-scale air pollution 



AIR QUALITY MODELLING FOR ANTWERP 

» Combining models at different scales 

» Background usually RIO model or CTM (AURORA) 

» Double counting correction 

The IFDM/OSPM modelling approach 

ExtraCar – Liège, 9/5/2016 5 



AIR QUALITY MODELLING FOR ANTWERP 

The IFDM/OSPM modelling approach : double counting correction 
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AIR QUALITY MODELLING FOR ANTWERP 

» In-house developped automated OSPM preprocessor for entire city 

» Street canyon parameteres : width, height, distance to nearest crossing, orientation, …  

Street canyon parametrisation… 
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AIR QUALITY MODELLING FOR ANTWERP 

» HEAPS (Health Effects of Air Pollution in Antwerp Schools) 

» Lefebvre, W., Van Poppel, M., Maiheu, B., Janssen, S., Dons, E., 2013. Evaluation of the RIO-IFDM-

street canyon model chain. Atmos. Environ. 77, 325–337. doi:10.1016/j.atmosenv.2013.05.026 

 

NO2 exposure campaign : passive samplers 
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R²=0.87 



ATMOSYS HIGHWAY CAMPAIGN : AFFLIGEM (E40) 

» April 2012 until February 2013 

» BC, PM10, PM2.5, NOx, NH3, VOC 

Capturing the concentration gradient around highways… 
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ATMOSYS PROFILES 
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ANTWERP AIR QUALITY 

» Model performs satisfactory for urban air quality assessment  

» Air quality & sound action plan : city of Antwerp (2011) 

» Low emission zone/congestion charge  in effect 2017 ! 

» https://www.slimnaarantwerpen.be/nl/lez  

» Oosterweel – cases : BAM/Flemish Government (20?? - 20??) 

Evaluation of policy options… 
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Map showing difference  NO2 

after implementing measures of  
low emission zone & congestion charge 
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HEALTH: EXPOSURE ASSESSMENT 

Exposure assessment at individual house, schools and crèches 
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ANTWERP AIR QUALITY 

» Traffic : major UFP source in urban areas 

» Emission factors : COPERT, HBEFA : severe underestimations 

» Transformation processes ?  assume not ! 

UFP Modelling – The Joaquin interreg project (http://www.joaquin.eu/)  
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UFP - VALIDATION 

Two campaigns:  

February and October 2013  
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THE PUBLIC DEBATE…  

» Antwerp ring road has been at the centre of a public debate for more than a decade…  

 

 

The Antwerp mobility problem 
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ANTWERP AIR QUALITY 

 

Ringland civilian initiative…  
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ANTWERP AIR QUALITY 

» Tunnel model : redistribute traffic emissions 

» Dispersion at tunnel portals 

» Conservative tunnel filtering scenario, efficiencies based on M5 tunnel experiments (Australia) 

Effect Ringland on 2020 annual averaged NO2 concentrations… 
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» Health impact assessment (Van Brusselen et al, 2016) : accepted for publication (PLOS ONE) 



ANTWERP AIR QUALITY 

Antwerp air quality at microscale : influence of buffer houses on air quality…   
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ANTWERP AIR QUALITY 

» FAIRMODE 
http://fairmode.jrc.ec.europa.eu/ 

» VITO leads WG1 on assessment 

 

» CCA-1 Exercise (O. Kracht) 

» Spatial representativeness 

» Compile benchmarking dataset 

» Measurements 

» Traffic data : intensity, fleet 
composition, …  

» Emissions : traffic, point sources, 
… : CO, NH3, NMVOC, NOx, PM10, 
PM25, SOx 

» GIS info : population, building 
information, land cover 

» RIO-IFDM-OSPM as “virtual truth” 

» 341 virtual receptor points 

 

 

Antwerp as European urban air quality laboratory for spatial representativeness… 
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VITO URBAN AIR QUALITY PROJECTS 

» Air quality is a multi-scale problem, requiring coherent modelling between 

scales 

» Remaining hotspots are located in urban environments: NO2,BC/EC,UFP, … 

» Air quality & quality of living in general is an essential part of urban 

development 

» Antwerp as an urban air quality laboratory 

» Policy support scenario work 

» Civilian initiatives : e.g. curieuzeneuzen… 

» Testbed within FAIRMODE 

» VITO urban air quality modelling expertise : www.atmosys.eu 

» Merci !! 

In summary…  
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