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Application of a Coupled Model in Numerical Simulation of Local Radiative Fogs
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Abstract A 3D fog model coupling with the MMS5 is used to simulate the local winter radiation fogs in Chongqing
and Changsha respectively. The results show that the unilaterally coupled model can reproduce the circulation and
the heavy radiation fogs, especially, the occurrence, location, dissipation, and concentration of the fogs. So it is
feasible to apply the 3D fog model, coupled with the MMS5, in the forecast of fog.
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Table 1 The surface observations in Chongqing from 1200 UTC 22 to 0300 UTC 23 Jan 2003

I fi) M) W /m « s fiE LB /km L/ C B/ C LiERORITaE S
22 H 12 B 270° 2 2.0 11.8 8.1 76. 4%
22 H 15 mf 290° 2 1.8 9.6 7.5 85.8%
22 H 18 B 290° 2 1.8 8.1 6.7 90. 3%
22 H 21 B 290° 0 1.6 5.9 5.3 95.7%
23 H 00 i 270° 1 < 0.1 6.2 5.6 95.7%
23 H 03 i 290° 1 1.3 10.3 9.1 91.6%
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Fig. 1 The simulated liquid water content (contour, units: g » kg~ 1) at surface and topography (shaded) at (a) 1330 UTC 22, (b) 1500

UTC 22, (¢) 2100 UTC 22, and (d) 0000 UTC 23 Jan 2003
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Fig. 2 The vertical cross sections for simulated temperature (dashed line, units: “C), relative humidity (solid line, %) along (a, ¢)

29.5°N and (b, d) 106.5°E at (a, b) 1500 UTC and (c, d) 2100 UTC 22 Jan 2003
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Table 2 The surface observations on Changsha from 1200 UTC 12 to 0300 UTC 13 Dec 2003

i i) i) KG# /m e 57! AEILEE /km g/ C #a/C AR
12 H 12 W) 290° 2 2.0 4.7 2.7 86%
12 H 15 i} 290° 3 2.0 3.4 2.6 94%
12 {18 i} 220° 2 1.8 2.1 1.6 96 %
12 [ 21 i 220° 2 0.7 2.5 2.0 96 %
13 H 00 H} 250° 1 1.3 4.3 3.1 96 %
13 H 03 i 250° 1 1.3 4.3 3.1 92%
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Fig. 4 The simulated liquid water content (contour, units; g * kg™ !) at surface and topography (shaded) at (a) 1300 UTC 12, (b) 1500

UTC 12, (¢ 2100 UTC 12, and (d) 0000 UTC 13 Dec 2003
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