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Background and Aims: Air pollution exposure models used in epidemiology are often based on the network of air quality
monitoring stations (AQMS). The spatial resolution of these models is limited, which is of concern in urban areas, where
atmospheric pollutants exhibit strong spatial fluctuations. Dispersion models are expected to increase the spatial resolution. Our
aim was to implement such a model in two cities using a harmonized methodology.

Methods: ADMS Urban dispersion model has been implemented in Nancy and Poitiers (France) to estimate the hourly
atmospheric concentrations of nitrogen dioxide (NO,) and particulate matter (PMz10). Domain size for each area is about 30km x
30km. The model relied on a spatialized and temporally-resolved emission inventory including data on traffic, industrial sources
and heating, as well as on hourly data on meteorological parameters and background air pollution levels from AQMS. Traffic
emissions were described with linear sources, while other sources were aggregated on a 1km-resolution grid. Validation of the
model has been done by comparing hourly estimated concentrations with permanent stations measures.

Results: Annual concentrations measured by AQMS were 30 pg/m® for NO, and 22 ug/m® for PMio in Nancy, and 20 pg/m® and
18 pg/m® in Poitiers. Hourly model predictions and measured concentrations at the AQMS locations exhibited a correlation of
0.6 for NO, and 0.5 for PM1o in Nancy (0.7, and 0.9, respectively, for Poitiers). In each area, the relative error between annual
measured averages and model estimates was always below 30% for NO, and below 20% for PMz1o (based on 7 locations in
Nancy and 3 in Poitiers).

Conclusions: NO, and PMio levels estimated by a dispersion model showed good correlation with measures, and low error in
urban background and traffic locations. Implementing dispersion models in different cities in a standardized way appears
feasible.
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