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Numerical Simulation of the Urbanization Impact on Atmospheric
Boundary Layer Characteristics over the Pearl River Delta, China
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Abstract: WRE/UCM model was used to simulate the meteorological characteristics of an air pollution
episode over the Pearl River Delta (PRD) in autumn, 2008. In order to study the impact of urbanization
on atmospheric boundary layer characteristics, this article set up sensitivity experiments by changing the
surface land-use type and the anthropogenic heat flux. The results showed that urbanization, including
the increase of urban area, anthropogenic heat and the increase of its flux, helped to strengthen the effect
of urban heat island and urban dry island, and the surface temperature inversion turned to be more obvi-
ous, which resulted in the accumulation of surface pollutants. Urbanization not only decreased the wind
speed due to the increase of surface roughness, but also strengthened the heat island circulation, which
was adverse to the diffusion of pollutants and caused the pollution episodes in urban areas. Moreover, the
urbanization could raise the atmospheric boundary layer height both in daytime and nighttime.
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Fig. 1 Three nested domains for WRF (a) and spatial distribution of land use type in PRD. (b) is USGS and (c¢) is MODIS
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Table 1 Statistic parameters of model evaluation

BGEE OBS SIM MB RMSE I0A r
T2/°C 26.5 26.7 0.2 0.2 0.99 0.89
RH2 /% 67.8 72.5 4.7 4.7 0.99 0.81
WSP10/(m-s™') 1.7 2.8 1.1 1.0 0.8 0.52
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Fig. 2 Comparison of simulated and observed planetary

boundary height during 8:00 17"to 8: 00 20" October, 2008
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Fig. 3 Daily and vertical variation of three-day mean temperature (°C ) at Guangzhou site

during 17 — 19" October, 2008
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Fig.4 Daily and vertical variation of three-day mean relative humidity (% ) at Guangzhou site during 17 — 19" October, 2008
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