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Although ongoing air quality regulations only apply to
particle mass, the number of particles may also has a neg-
ative impact on human health. Therefore it is essential that
air quality models simulate both particle mass and number,
and that simulations represent well the measured concen-
trations in the atmosphere. Particle mass is regulated for
particles with aerodynamic diameters less than 2.5 and 10
µm (PM2.5 and PM10). Ultra fine particles, which have
diameters less than 0.1 µm, usually have low mass con-
centrations, but high number concentrations.

The Polyphemus air quality modelling system is
modified in order to simulate as accurately as possible
both particle mass and number. The modelling of parti-
cle number has to include some processes which are not
essential to the modelling of particle mass, such as nu-
cleation and the Kelvin effect, which allows to consider
the curvature of particles for condensation/evaporation.
Furthermore, a numerical algorithm that accurately rep-
resent the evolution of both number and mass concentra-
tions of particles (Devilliers et al, 2013) for condensa-
tion/evaporation is implemented.

Table 1: Comparisons of simulated mass concentrations
to BDQA measurements (ō represent measured concen-
trations and c̄ simulated concentrations. MFB is the mean
fractional bias and MFE the mean fractional error).

ō c̄ MFB MFE
(µg.m−3) (µg.m−3) (%) (%)

PM2.5 13.6 10.8 -16.8 39.6
PM10 25.7 12.8 -60 63.9

The model is evaluated for both mass and num-
ber concentrations by comparisons to measurements per-
formed during the “MEGAPOLI” campaign in July 2009
in the Paris metropolitan area.

Figure 1: Comparison between simulated and measured
number concentrations at LHVP (Laboratoire d’Hygiène
de la Ville de Paris).
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