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Résumé

The presence of urban areas modifies the interactions between the surface and the atmo-
sphere through the modifications of energy and water budgets inducing the urban heat island
effect, an increased surface roughness, and anthropogenic aerosols emissions. Several stud-
ies investigated the impact of these urban areas on precipitation with various conclusions.
However, the current state of the art on this subject is facing two interrelated challenges, (i)
the lack of general reach of the conclusions and the need to move from single-city analyses
to multi-cities analysis, and (ii) the unclear impact of the multiple methodological choices
to quantify the urban effect on precipitation. In our study, we have selected 37 cities in
the United States of America, and we explore how the methodological choices affect the
quantification of the urban effect on several precipitation characteristics. The methodologies
vary in the wind pressure level selected and vary in the definition of upwind, downwind, and
urban areas. Afterward this sensitivity analysis, we relate the variations of effects between
cities to the urban specificities: urban heat island intensity, surface roughness, the averaged
aerosol concentration, and the size of the city.
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