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Impacts of global climate evolution are quite uncertain at regional and local scales, especially on air pollution. Air
quality is associated with local atmospheric dynamics at a time scale shorter than a few weeks, while the climate
change time scale is on the order of fifty years. To infer consequences of climate evolution on air pollution, it is
necessary to fill the gap between these different scales. Another challenge is to understand the effect of global
warming on the frequency of meteorological phenomena that influence air pollution. In this work, we classified
meteorological events related to air pollution during a one-year long field campaign in Dunkirk (northern France).

Owing to its coastal location under urban and industrial exposures, the Dunkirk agglomeration is an inter-
esting area for studying gaseous and aerosols pollutants and their relationship with weather events such as sea
breezes, fogs, storms and fronts. The air quality in the northern region of France is also greatly influenced by highly
populated and industrialized cities along the coast of the North Sea, and by London and Paris agglomerations.
During a field campaign, we used simultaneously a three-dimensional sonic anemometer and a weather station
network, along with a scanning Doppler Lidar system to analyse the vertical structure of the atmosphere. An
Aerosol Chemical Speciation Monitor enabled investigating the PM1 behaviour during the studied events. Air
contaminants such as NOx (NO and NO2) were also measured by the regional pollution monitoring network
ATMO Nord Pas-de-Calais.

The events were identified by finding specific criteria from meteorological and turbulent parameters. Over
a hundred cases of sea breezes, fog periods, stormy days and atmospheric front passages were investigated. Varia-
tions of turbulent parameters (vertical sensible heat flux and momentum flux) give estimations on the transport and
the dispersal of pollutants. As the fluxes are weak during fogs, an increase of PM1 concentrations was observed,
which causes a deposition of the particles. Due to turbulence and horizontal dilution, PM1 concentrations were
weak during storms.


