Appendix 2: Theoretical Illustration 

In epidemiological studies assessing the health impacts of nitrogen dioxide (NO₂) exposure, it is important to account for both background concentrations and local sources of pollution, certainly traffic. The illustrated model chain emphasizes that relying solely on background NO₂ concentrations provides an incomplete picture of the actual exposure levels individuals face in urban environments. Local traffic emissions significantly contribute to street-level NO₂ concentrations, which can differ markedly from background levels. Ignoring these local contributions can lead to substantial underestimations of exposure, thereby skewing and underestimating the associations between NO₂ and adverse health outcomes. Therefore, it is scientifically inaccurate to base health risk assessments on background NO₂ concentrations alone without incorporating the local traffic-related component, which often represents a substantial proportion of total exposure in urban areas.

Let’s illustrate this with the theoretical example calculation. In this example, various sources contribute to NO₂ concentrations: agriculture, industry, residential heating, background traffic, and local traffic. Each of these sources is assigned a value of 1, resulting in a total exposure index of 5. If only background sources (excluding local traffic) are considered, the resulting number is 4. Here, the contribution from traffic is calculated as 1/4 = 25%, representing the proportion of traffic-related NO₂ in the overall background exposure. However, when local traffic emissions are included, they account for 2/5 = 40% of the total exposure, demonstrating that local traffic can significantly elevate NO₂ levels beyond background concentrations. This theoretical example illustrates that using only background concentrations for health impact calculations would miss this critical component, leading to underestimations of health risks (calculated based on Exposure-Response Functions (ERF’s) in areas heavily affected by local traffic emissions.
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Street-level nitrogen dioxide concentrations are
modeled using a model chain that captures the
different scales of urban air quality. The ATMO-Street
model chain (Lefebvre et al., 2013b) consists of the

land-use based interpolation model RIO determining 4
background concentrations (Janssen et al., 2008a), the

bi-gaussian plume dispersion model IFDM accounting

for the impact of local emissions from traffic (Lefebvre

etal., 2011), and the street-canyon module OSPM that
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