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Abstract This paper studies deviations and uncertainties of atmospheric diffusion caused by wind field fore-
casting, in conditions of emergency release. WRF and CALMET were used to create a 40 km fine-mesh meteorolo-
gical forecast field and a diagnostic field with local data. In the simulation, we traced the emissions in January,
April, July and October which are representative of four seasons and the emissions in four typical situations. The
analysis shows that the forecasts are consistent with the diagnosis in 80% of the year and the change of seasons
does not affect significantly, while the rest 20% is shared by different plume shape and significant deviations, each
accounting for about 10%. Downwind concentration varies with emission height and downwind distance. The
maximum deviation occurs when the height is 20-100 m and the distance is 2—4 km, while the result is highly
uncertain when the height is 100 m and the distance is shorter than 2 km. The significant deviations occur in two
situations. In the first, the time of the important transition of the local wind field predicted by the meteorological
field is inconsistent, so that the forecast wind field and the actual wind field are in an asynchronous state before
and after the transition, which causes a major deviation in the pollution diffusion forecast results. In the second,
WRF, which systematically overestimates the wind speed (at 50% approximately), leads to systematically lower
forecasted concentration.
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Fig. 1 Comparison of forecast simulations and actual diffusion cases with consistent plume shape
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Fig. 2 Comparison of forecast simulations and actual diffusion cases with obvious different plume shape
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