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Context
WHO updated air quality guidelines:
NO, annual average from 40 - 10 pg/m?
NO, 24-hour limit of 25 pug/m3

Revision of the EU’s Ambient Air Quality Directive: align with WHO
guidelines

Stagnating air quality due to recovery after the Corona pandemic
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Motivation

Source Apportionment (SA) is a key element for the assessment of AQ and the design of
effective AQ plans.

SA at EU-wide scale typically uses modelling tools at coarse grid resolution (e.g., 7x7 km?)
Traffic-related pollution has a high spatial variability, especially for pollutants like NO,

Therefore, methodologies applied at a very high grid resolution are needed to get robust
information regarding the contribution of traffic sources.
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Objective

Develop an interactive online viewer to assess the “apportionment” of different sources on

NO, concentrations
Applicable for the whole of Europe:
@ ~3000 individual monitoring stations in Europe

@ ~1000 European cities

Analyse impact of measures:
Urban Access regulation: e.g., “LEZ-like” scenarios
Activity changes due to e.g., modal shift, road pricing

Introduction of a “new Euro 7 standard”
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Methodology

Challenges:
Model long-distance transport at European scale (Euro 7/VII, traffic measures in big
cities)
High resolution in cities because NO, shows strong gradients close to roads

Modelling long distance transport
Typically done with Chemistry Transport Models (very slow)

Solution: annual average concentrations at low resolution (7x7km) from the SHERPA
source receptor model to model impact of each sector inside and outside each city

High resolution close to roads
Typically done with Gaussian dispersion model and hourly meteorology (slow)

Solution: annual average concentrations kernels at 100x100m for typical meteorology all
over Europe with the QUARK model.
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Methodology: calculation procedure

Pre-calculated layers for all contribution allow calculating user-defined scenarios in a few

seconds
Long-distance low- Long-distance low-res High-res impact of 42 vehicle
res impact of 9 non- impact of urban and types inside the city and all NO, = NO,
traffic sectors regional traffic emissions traffic outside
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Methodology: strengths and weaknesses

Strengths
Fast and user-friendly interface
Impact of 10 sectors can be assessed separately
Long-distance and local traffic impact is modelled
High resolution for traffic, low-resolution for other sectors
NO, concentration at 3136 AQ stations can be modelled
Urban access regulations can be modelled for 947 European cities

Weaknesses

Traffic intensities are not based on observations but on a proxy (road type and population)
and calibrated with national totals =» deviations from actual traffic intensities

No street canyon modelling (necessary data unavailable)
Significant underestimation in street canyons (-18.1 pug/m?)
Mainly affects predictions at ~1000 traffic stations
“Solved” with a relative bias correction based on observations and modelling in 2018.
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The Viewer: station compliance tab
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The Viewer: station compliance tab

= Compliance overview in selected year (2025)
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The Viewer: station compliance tab

= Select a 2" Clean Air Outlook scenario

= Switch on/off some sectors

NO2 road traffic contributions X + 7 = X
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The Viewer: station compliance tab

= |mpact of GNFR A (Public Power) and GNFR B (Industry)
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https://concawe.marvintest.vito.be/app/compliance/emissions?scenario=1&uss=3%2C6%2C7%2C8%2C9%2C10%2C11%2C12

The Viewer: station compliance tab

Impact of GNFR G (Shipping) and GNFR H (Aviation)
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The graph below shows the distribution of concentrations at air quality stations in the selected domain
for the selected year and scenario of the 2"d Clean Air Outlook and the user-defined Euro7/VII.
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https://concawe.marvintest.vito.be/app/compliance/emissions?scenario=1&uss=1%2C2%2C3%2C6%2C9%2C10%2C11%2C12&lat=49.91697562108167&lon=3.6041204768478883&zoom=6

The Viewer: station compliance tab

= Zoom on a country (Germany in 2025) with CAO2 emissions overview and transport details
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The graph below shows the distribution of concentrations at air quality stations in the selected domain
for the selected year and scenario of the 2" Clean Air Outlook and the user-defined Euro7/VII.
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https://concawe.marvintest.vito.be/app/compliance/emissions?scenario=1&uss=&lat=51.32482760435312&lon=10.437616570597887&zoom=6&ys=2025&sc=DE

The Viewer: station compliance tab

= Zoom on a country (Germany in 2035) with CAO2 emissions overview and transport details
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The Viewer: station compliance tab

= |mpact of Euro 7 Impact Assessment Policy Option 3a
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The Viewer: City scenarios tab
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The Viewer: City scenarios tab
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The Viewer: City scenarios tab
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The Viewer: City scenarios tab
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