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ABSTRACT

A two-dimensional diffusion model is used to study the dispersion in the atmospheric boundary layer.
This model includes three prognostic variables, which are the concentration, the concentration flux, and the
covariance of temperature and concentration. A boundary layer model provides the environmental

background, including the virtual potential temperature, the wind, and the turbulent kinetic energy.

During the day, the plume concentration centerline descends, firstly, and intercepts the ground. Then,
it rebounds to the mixed layer. But at the night, the pollutant is confined in the residual layer and rarely
disperses down to the ground. At sunrise in the next day, the surface heating due to solar radiation erodes the
nocturnal surface inversion layer. Therefore the mixed layer grows again. As soon as the mixed layer
develops to the height of the elevated plume from the previous night, the pollutants are mixed down to the
ground immediately. This process is call fumigation. This diffusion model simulates the fumigation process

well.

Key words : Atmospheric boundary layer, Diffusion, Flux,



