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Some Characteristics of the Development of Heavy Fog in Autumn

and Winter in Jiangsu Province
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Abstract: Using the high spatio-temporal meteorological observation data from 339 traffic weather stations
along highway, and 72 conventional observation stations, four heavy fog events during 1 —9 December
2013, on 23 October 2015, 22 December 2015 and 12 February 2016 are analyzed. Based on 194 cases, cli-
matic characteristics of extremely heavy fog in initiation and disappearance, microphysical characteristics of
explosive enhancement and the triggering factors of heavy fogs are analyzed. The results show that visibili-
ty dropped sharply within very short time (in 30 min) because fog droplet number concentration, water
content and droplet size increased remarkably. and fog droplet spectrum became broader. In addition, the
sharp drop of temperature resulted from radiation reinforcement at night, the weak cold advection of un-
derlying layer, the increase of evaporation after sunrise, and the lake-land wind effect made fog reinforce
eruptively.
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Fig. 3 Visibility curves of monitoring stations along the highway during the developing processes of fog
(a) Hongzehu (Nanjing-Lianyungang Expressway, 3—4 December 2013), (b) Sheyang (Coastal Expressway,
4—5 December 2013), (¢) Yancheng East (Coastal Expressway, 11—12 February 2016), (d) Dongtai (Coastal
Expressway, 11—12 February 2016), (e) Liugiao Hutong (Coastal Expressway, 4—5 December 2013),
(f) Sheyang Hutong (Coastal Expressway, 21—22 December 2015), (g) Fuyu (Coastal Expressway,
21—22 December 2015), (h) Heping (Nanjing-Lianyungang Expressway, 11—12 February 2016) ,
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Fig. 4 Time node definition diagram of visibility curves of monitoring stations along the highway:

take the continuous heavy fog from 1—9 December 2013 as an example

(a) Qiaotou Station (Nanjing-Yancheng Expressway) .

(b) Liugiao Hutong Station (Coastal Expressway)



%9 RARBEE VLB KA T RIR &R — LB RRAE 1213
15 15 30
(a) (b) (c)
251
o\C,IO* Q\QIO* o\¢,207
N N N
= = =15
2 2 3
5 5 104
5
O e e et S LT A== R i Ol= === === ===
ol 05 09 13 17 21 ol 05 B3 17 2 01 05 09 13 17
[ iE] /BT [&fa] /BT FREER ] /h
15 25 25—
(d) (e) (f)
20+ 20+
- 10 o .
N <159 <15
= = =
= 2101 2101
51 51
01 05 09 13 17 01 05 09 13 17 5 15 25 35 45 55 =60
FRgiit il /h [t ] /BT fif /min
25
(g)
201
<15
=
23 10
5
0 . . .
01 05 09 13
& /h

P 5 5tk o5 AL I A S
Ca) 8 % TT 0y BT [4) o Cb) 2 56 9 55 T2 O ARE 1] & (o) e 3 34k 55 41 B 1 ]
(D) iR Y 55 35 252 IF i)+ Ce) 553 T 4 F i)+ (D 8 6 5 A T O )
(@) 55 2 1 i Ik 55 1 7]

Fig. 5 Characteristic time statistics of heavy fog

(a) time distribution of fog initiation, (b) time distribution of extremely dense fog formation,

(¢) duration distribution of extremely dense fog, (d) duration distribution of heavy fog,

(e) beginning time distribution of fog elimination, (f) time distribution of heavy fog enhancement,

(g) time distribution of fog-rising to extremely dense fog
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