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Study of the impact of aerosols on the atmospheric boundary layer using the i
combinations of active and passive remote sensing, and one-dimensional atmospheric
numerical model
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Using the combination of active and passive sensors, the seasonal changes in
the vertical profiles of aerosols were analyzed. Furthermore, their impacts on the atmospheric boundary
layer were investigated by the one dimensional atmospheric model. The aerosols decreased the surface
solar radiation, the sensible heat flux, and the boundary layer height. In spring, these influences were
strengthened by making the atmospheric condition more stable due to the direct heating of aerosols in the
free atmosphere.

The impacts of the long-term variations of aerosols on the atmospheric boundary layer were investigated
using the same model. It was shown that the changes of aerosols from 1976 to 2008 at Tsukuba could cause
an increase of the surface air temperature through the processes of an increase of surface solar
radiation, increases of sensible and water vapor fluxes from the surface, increases of the boundary layer
height and water vapor content, and an increase of the greenhouse effect.
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