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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

Outline

» 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

>

A4

ExtraCar - Liége, 9/5/2016 2 f vito



A Atmosys - Home .
| & C A ‘TWWW.atmosys.euvt s/index.jsp W [E c 8=
| i Apps 3 Medis (3 Admin 7 Code £ vimo (3 Science CJ OpenFoam 7 Data 3 Work CJ Travel 3 Walks 3 Varia O3 Kids o GMail Google » |
’ -

ATMOSYS m News Services » Expertise + About Contact
 Qualitg M g Syst

()P Plan, Predict and )
Improve ajyr Quality = |
Why air quality needs Our attention? 7

Watch the video

»

»

—

@ Learn more Q Backgroung

'SiEM offers different Spatial ATMOSYS provides valyapje Information for air  The core 9oal of the ATMOSYS LIFE+ prd
tools to EXxplore quality experts on the rollowmg topics is to demonstrate the Solutions ang

* Air poliution forecast (3 days ahead) " EC emission Inventorieg ;

® Historica annual maps = Data assimitation techniques and analyse ajr Poliution in European

® Time Evolution maps ® High resolution ang microscale air quatty NOISpot regions. Tne established system i
® Human exposure to ajr Pollution modemng based on advanceq rechnology mcludmg 3D
" and Moge) validation togjs * INSPIRE compatmmry almospheric Computer models, resyjts from

= City and hj hway measurement campaigns recent air pollution Mmeasurement tampaigns in
ATMOSYS Qelivers ajr Quality informatign from ty hwa Paig

regional leye| up to detaileg street leve| These topics were the core scientific backbone
for development of the ATMOSYS system

: 3
ExtraCar - Liege, 9/5/2016


http://www.atmosys.eu/

AIR QUALITY MODELLING FOR ANTWERP

Zooming into the Antwerp hotspot : multi-scale air pollution

Continental scale:

Regional hotspots

Regional scale:

City hotspots

Urban scale:

Highway hotspots

Local scale:

Steet canyon hotspots




AIR QUALITY MODELLING FOR ANTWERP

The IFDM/OSPM modelling approach

» Combining models at different scales
» Background usually RIO model or CTM (AURORA)
» Double counting correction

Low resolution
data — local LOW HIGH

CONCENTRATION
concentr.

Low
resolution
data

Disaggregation
on high res. grid

Aggregated
high
resolution
data

High
resolution
data
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AIR QUALITY MODELLING FOR ANTWERP

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

Street canyon parametrisation...

» In-house developped automated OSPM preprocessor for entire city
» Street canyon parameteres : width, height, distance to nearest crossing, orientation, ...
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AIR QUALITY MODELLING FOR ANTWERP
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»  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
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ATMOSYS HIGHWAY CAMPAIGN : AFFLIGEM (E40)

Capturing the concentration gradient around highways...
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»  April 2012 until February 2013
» BC, PM10, PM2'5, NOX, NH3, VOC
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ATMOSYS PROFILES

Average NO, concentration (pg/m?)
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ANTWERP AIR QUALITY

Evaluation of policy options...
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HEALTH: EXPOSURE ASSESSMENT

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

UFP Modelling - The Joaquin interreg project (ht

UFP 2013 (part/cm?®)
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UFP - VALIDATION

Two campaigns:
February and O¢
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ANTWERP AIR QUALITY

Ringland civilian initiative...

VR S,

RINGLAND
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Dat kan met extra studies en U kan

cruciale studies en zet de overkapping helpen die te financieren. We zoeken

nog sterker op de kaart. 5000 mensen die 20 euro of meer

Als we politici willen overtuigen om te willen doneren.

kiezen voor de overkapping en het
mobiliteitsplan van Ringland dan 2 &
ik steun de studie

moeten we argumenten op tafel blijven
leggen.
Maak van Antwerpen zo één van de

meest leefbare steden van Europa!
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ANTWERP AIR QUALITY

Effect Ringland on 2020 annual averaged NO, concentrations...
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aan concentraties lager dan ...

Percentage van de bevolking blootgesteld

» Health impact assessment (Van Brusselen et al, 2016) : accepted for publication (PLOS ONE)
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ANTWERP AIR QUALITY

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

Antwerp as European urban air quality laboratory for spatial representativeness... NO2 (ug/m3)
wee High : 110.85

- Low : 14.2851

» 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, NH;, NMVOC, NO,, PM,,,
PM,s5, SO,

» GIS info : population, building
information, land cover

» RIO-IFDM-OSPM as “virtual truth”

» 341 virtual receptor points
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VITO URBAN AIR QUALITY PROJECTS

In summary...

»

»

»

»

»

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

Remaining hotspots are located in urban environments: NO,,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 !!
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