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Application of Footprint Method in Turbulent Diffusion Analysis
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Chinese Academy o f Meteorological Sciences, Beijing 100081
Abstract There are uncertainties in calculating atmospheric diffusion parameters on assessments of the environ-
ment. Footprint analysis method is used to confirm the horizontal diffusion scale and time, and finally calculate the
horizontal diffusion parameters by using the data measured by the three-dimensional sonic anemometers on the coast
of Balong, Guangxi Province. The results show that: 1) diffusion scale and time have obvious influences on deter-
mination of diffusion parameters. 2) The diffusion parameters of the land breeze are larger than that of the sea
breeze, which implies that land breeze is in favor of pollution diffusion. 3) The diffusion parameters are conservative
and depend on local topography and regional characteristics. Footprint analysis method may be helpful in obtaining

diffusion parameters.
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Fig. 1 Footprint prediction of different wind directions in neutral air condition at the height of 30 m: (a) Cumulative normalized {lux as a

function of upwind distance; (b) source weight as a function of upwind distance
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Fig. 3 Distribution of wind speed and wind direction in winter: (a) 30 m; (b) 100 m
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Table 7 Parameters of the land breeze and sea breeze for
footprint
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MW 1.5 0.07 0.148 2.35 83  16.91%
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Fig. 5 Diffusion parameters of the land breeze in summer (dot

is diffusion parameters as a function of downwind distance, line

is a fit curve)
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Fig. 6 Same as Fig. 5, but for sea breeze
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