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Abstract: The vertical distributions of aerosol number concentrations and boundary layer structures were
intensively measured using a kite balloon during a heavy haze event from January 4 to 7, 2017, in Chengdu,
southwest China. This study analyzed the aerosol vertical distribution and atmospheric boundary layer structures
based on those measurements. The analysis showed that during heavy haze pollution, the diurnal changes in the
atmospheric boundary layer basically disappeared with the stable boundary layer structure 25 times and with the
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convective boundary layer structure only 3 times. The boundary layer structure tended to be stable. The vertical
distribution of aerosol particles varied distinctly during the beginning, persistent, and dissipation stages of the
heavy haze event. During the beginning stage, aerosol particles decreased vertically with height and atmospheric
particles accumulated in the surface layer, thereby triggering the haze event; in the persistent phase, the aerosol
number concentration was kept almost consistent vertically below 1000 m, thereby indicating strong vertical
mixing in the stable boundary layer; in the haze dissipation phase, the concentrations of aerosol particles decreased
earlier at the higher levels, thereby reflecting the influence of the free atmosphere on the dispersion of the stable
boundary layer with haze pollution. Based on the analysis of the influence of the dynamic and thermal factors of
the boundary layer on the aerosol number concentrations, we found that strong wind intensified the aerosol
diffusion in the atmosphere. The air temperature and atmospheric particle concentrations were negatively
correlated at the near surface and positively correlated above the height of 100 m with the enhancement of thermal
stability weakening the vertical mixing of aerosols. The increase in relative humidity was conducive to the
hygroscopic growth and liquid phase chemical reactions of aerosol particles, thereby exacerbating the haze
pollution.
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300 m -0.40"" 0.32" 0.53""
600 m -0.53"" 0.59"" 0.13
1000 m -0.64""" 0.22 0.58"""
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