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Abstract Persistent heavy fogs occurred in Nanjing during 24— 27 December 2006, and the super dense fog with a visibility below 50-
meter persisted for more than 40 hours. Many studies have been done based on the observation data of the fog process from automatic
weather station, ZQZ-DN visibility meter and FM-100 fog particle spectrometer. The microphysical characteristics of the persistent fogs
were analyzed based on the continual fog droplet size, number concentration, liquid water content (LWC) data as well as the tempera-
ture, humidity, and visibility observations, and compare the results of the micro-physical parameters with those of fogs in Nanjing in 29
— 30 December 1996. The average LWC and diameter of the fogs are equivalent to those of 1996, yet the maximum LWC is four times
and the number concentration is smaller than that of 1996, respectively. It is the high number concentration and LWC in the first and
second processes that led to the bad weather of the long-duration super dense fogs in Nanjing. Combining with the data of tethersonde,
it was found that the continuous strong vapor advection resulted in the persistent heavy fogs, and therefore it possessed the characters
of advection fog. According to the variations of the micro-physical parameters, the whole process was divided into four fog processes,
and the average droplet spectrum distributions of the four processes were analyzed and compared, and the results indicate that the aver-
age droplet spectrum distributions of both the whole process and the four processes obeyed the Deirmendjian distribution, i. e, the num-
ber concentration declined exponentially with the increase of droplet diameter and droplets with a smaller diameter dominated. At last,
the micro-physical parameters of fogs in the first process were analyzed in more detail, it was found that the fog formed after the radia-
tion cooling in the clear night sky (December 24), reached its peak intensity in the midnight and then weakened gradually along with
temperature rise after the sunrise next day (December 25), reflecting the diurnal variation character of radiation fog. In addition,it was
also found that the fog did not change much after its formation. but along with further radiation cooling, the fog masses formed inces-
santly on the ground, then the fog explosively developed into a super dense fog.

Key words Nanjing, Heavy fog, Advection-radiation fog, Fog droplet spectrum
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Table 3 Microphysical parameters of winters fog in Nanjing and intercomparison of fogs between different areas
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- XL F 3916 ] e Dt . o N
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: 48.4 0.14 12.4 57.5
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- 997. 1. . . . .
) 173 0. 26 5.0 54.8 3.7
g 1989.1
(23.6-—518. 4) (0.01—1.53) (4.4—9.9) (14.9—125.8) (3.7—3.7)
529.0 0.02 4.4 21.9 3.5
N/ (35-—2026) (0.00—0.12) (3.5—7.5) (7.0—35) (3.5)
R 453 0.10 4.8 40. 4 3.3
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(%) (31.1—1635.7) (0. 01—0. 30) (3.9—5.9) (23.1—66.0) (3.3)
QUESETP: 188.0 0.19 9.4 42.9 6.1
(38—1436. 6) (0.02—0. 67) (4.0—16.4) (22.4—03.6) (3.5—9.8)
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) 1999.1.11—15 170. 2 0.186 7.5
]
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111 b
2001. 2. 24—28 191. 4 0.173 8.2
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81.7 0. 082 9.2 41.0 5.3
1997.11. 26 40
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P} 313 0.116 7.3 40.0 3.8
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315 0.174 7.6 31.5 5.4
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Average droplet spectrum distributions for the four fog processes in 24—27 December 2006 in Nanjing
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Table 4 Microphysical parameters of the fog in various phases of the first process

A B B KB B A B B Uk 55 B B
24 H 22:08—25 H 00:39 25 H 00:39—01:11 25 H 01:11-—10:06 25 H 10:06-—13:49

B T BN OPH mAK RNVl OBRK RN FW RK R
B BE N(em™3) 25.04  667.5 2.172 580.65 858.9 104.46 488.65 786.69 95.85 535.45 794.077 158.061
FKHE W(g/m®)  0.0005 0.03328 1.05X107° 0.2238 0.6296 0.03828 0.3474 0.8996 0.0327 0.1983 0.429916 0.036
- HAE D(pm) 2.04  3.118 1.338 5.845 8.102 2.812 5.814 8.024 3.848  5.22  6.251 4.102
R B Do (po) 23,5 443 11.5 40.97  46.5  30.5  48.33  49.5  30.5  47.44  49.5  40.5
WE(HH A Dy (pm) 1.5 1.5 1.5 3.04 3 1.5 2.165 3 1.5  3.51435 3 1.5

0,55 P RG22 0 B Ry Wk 55 4 R B T 2 1
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