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Impact of the long-range transported aerosols on the atmospheric boundary layer evolution
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Abstract: Vertical profiles of the aerosol physical and optical properties, with a focus on spring mean and on five

transport events, were investigated in Tsukuba, Japan, by a synergistic remote sensing method that uses lidar and sky

radiometer data. The retrieved aerosol vertical profiles of the springtime mean and five transport events were input

into our developed one-dimensional atmospheric model, and the impacts of the aerosol vertical profiles on the

evolution of the atmospheric boundary layer (ABL) were studied by numerical sensitivity experiments. Aerosols

caused the net downward radiation and the sensible and latent heat fluxes at the surface to decrease. The decease of

the temperature in the ABL and the direct heating of aerosols in the free atmosphere strengthened the capping
inversion around the top of the ABL. Consequently, the ABL height was decreased.
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