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Numerical Study of a Dense Fog Event from 30 Nov to 1 Dec 2009
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Abstract The NCAR/PSU MM5v3 model is used to simulate a fog event in the Wuqing area from 30 Nov to 1 Dec
2009. This severe fog was distributed mainly in Tianjin, Hebei, and Shandong; Wuqing was at the edge of the fog area.
This fog event can be seen as having three phases: After the formation phase from 1700 LST 30 Nov to 0000 LST 1 Dec,
fog began to form at 0000 LST 1 Dec. The development phase lasted from 0000 LST to 0900 LST; after 0900 LST the
fog began to disperse. With a cooldown caused by long-wave radiation cooling, an inversion appeared; in addition,

sufficient water vapor was transferred by a warm wet flow. Weak convergent upward motion occurred in the surface layer.

Under these conditions, fog formed. The maintenance of the inversion and sustained long-wave radiation cooling is

conducive to continuous fog development. In the third phase, fog began to dissipate as a result of vapor divergence.

Turbulence transfers water vapor, but if the turbulence is too strong, fog will dissipate quickly.
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Fig. 12 The time-height distribution at observation point of (a) divergence (10°s™), (b) vorticity (10°s™), and (c) vertical velocity (cm s™') (green line:

positive value; blue dotted line: negative value; black line: zero line)
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39.38°N at 2300 LST 30 Nov
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Fig. 14 The vertical distribution of the rate of temperature drop caused by longwave radiation along 39.38°N: (a) 0100 LST; (b) 0200 LST; (c) 0300 LST; (d)
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Fig. 15 The vertical distribution of liquid water content (shaded), temperature (blue isoline), and flow field (arrow) along 39.38°N with (a, d, g) half
turbulance, (b, e, h) regional trubulance, and (c, f, i) double turbulance: (a, b, ¢) 0100 LST; (d, e, f) 0200 LST; (g, h, i) 0300 LST
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