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Abstract The hourly WRF forecast wind fields with a resolution of 1 km is used as the input of the CALMET
diagnostic model to generate wind fields with different temporal and spatial resolutions, which drive CALPUFF to
obtain concentration fields with a resolution of 50 m per minute. The impact of the temporal and spatial resolution
of CALMET meteorological fields on the concentration fields and the calculation time of each scheme are
analyzed. The results show that satisfactory wind field and concentration field can be obtained even with coarse
temporal and spatial resolution at stable wind direction and high wind speed conditions. The temporal and spatial
resolution has a significant impact on the wind and concentration fields when the wind direction changes and the
wind speed is low. The difference between concentration fields driven by various meteorological schemes can be as
high as 40%. During the transition of the wind field, the accuracy of the concentration field will worsen with finer
meteorological grid if the modeling time step of CALMET is greater than 30 minutes. The longer the modeling
time step is, the more significant the deviation of the concentration field is. Considering the calculation time and
the accuracy of the concentration field simulation, CALMET meteorological scheme with a time step of 10 min and
a grid resolution of 400 m is recommended in the emergency early warning of air pollution accidents.
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Fig. 1 Terrain (left) and land use (right) of the modeling domain
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Table 2 Modelling schemes and grid settings
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13 30min_050m 30 50 200%200 200%200
14 30min_100m 30 100 100x100 199x199
15 30min_200m 30 200 50%50 197x197
16 30min_400m 30 400 25%25 193x193
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Fig.2 Temporal variation of wind direction and wind speed with various time-step schemes at the release point
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Fig. 5 Comparison of concentration FAC2 consistency rates of various modelling schemes
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