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Numerical simulation of atmospheric transport and diffusion over Hainan Island
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Abstract, The trajectory analysis and random walk simulation, driven by the meteorological field from WRF and CALMET models, were used to reveal the effects of
atmospheric meso-scale transport and diffusion over Hainan Island. Results show that atmospheric transport and diffusion are affected by synoptic winds, local sea-
land breezes circulation and orographic effects. The sea breeze circulation is the main mechanism of transporting and spreading air pollutants from coastal source
emissions inland. The pollutants from Haikou exert the greatest influence on the main island, with the average sphere of influence covering the northwest half the
island in winter, the northwest and northern parts in spring and autumn, and limited to the northern coast in summer. By contrast, the diffusion from Sanya affects the
island lightly. The diffusion to the southwest sea causes little effect on air quality over the island. But there is an increase in the influence on the west coast of Sanya
in winter and spring. The atmospheric diffusion in summer exercises an overall influence on the southern coastal inland region, which shows a wide-angle
expansion along the coast from west to east because of topography. The average transport and diffusion presents a consistent trend with the local coastline.
Consequently, it is not easy and smooth for air pollutants to penetrate inland. The diffusion process tends to the southwest in autumn with little effect on southwest
seashore of Changjiang. Diffusion behavior in winter and spring presents similar patterns and expands to hilly and basin zone near Dongfang. Most of coastal
regions in northwest of the island is under the influence of summer pollutants spreading of Changjiang mainly towards north-northeast sea.
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