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The Study of Boundary Layer Effect on Air Pollution Transport

'Wei-Kuo Soong ~ *Chi-Chien Shih
'Airforce Institute of Technology
*Weather Center, Weather Wing, R.0.C. A.F.

Abstract
In this paper, Gaussian diffusion model and grid air pollution model are used to simulate the diffu-
sion of suspended particles in Kaohsiung area. We run Gaussian diffusion mode to determine the
ground concentration with time and model is need meteorological data through the boundary layer
height, stability category, and wind speed and wind direction. The boundary layer height used in the
model is simulated by the mesoscale quasi-static model, showing that the boundary layer height
changes significantly at different times. At the same time, the height of the boundary layer is also
affected by the terrain. The diffusion mode sets the wind as the northeast wind and the southwest
wind respectively, simulates the diffusion of the air pollution, and simulates the difference of the
concentration under different boundary layer heights. The results show that the height of different
boundary layers has an important influence on the air pollution. Through the real case on October
22,2018, the Kaohsiung metropolitan area concentration is still mainly related to the mobile pollu-
tion sources. High concentration values appear from the peak time, and then decrease with time. In
this case, the simulation of aerosols, through WRF and CAMx mode simulation, shows that the
simulated wind field is close to the actual observation. However, the PM10 concentration is differ-
ent from the observation. After the model introduces three-dimensional assimilation, the results are
improved a lot and the display is accurate. How to correctly observe the height of the boundary lay-
er is limited by the lack of high-altitude data. In the future, through the unmanned observation vehi-
cle and the wind instrument supported by the Weather Wing C.A.F, the estimation of the boundary
height of the model boundary is expected to contribute significantly to the prediction of pollutant

concentration in Kaohsiung.
Keywords: Aerosol, WRF model, CAMx model, Planet Boundary Layer
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