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Abstract: Based on the consecutive observational data per ten minute from 70 surface stations on the Na-
tional Automatic Weather Observational Net during from 2013 to 2016 in Jiangsu Province, the temporal-
spatial distribution patterns of summer heavy fog and its meteorological influence factors are analyzed. The
results show that: (1) The heavy fog tends to be formed under the condition that the temperature is less
than 29°C, the wind speed is slower than 3 m « s~ ! and prevailing in the easterly wind. The low tempera-
ture and high humidity during the Meiyu season are probably the causes for the summer heavy fog with a

higher frequency (42. 4%) in June. (2) The diurnal variation of summer heavy fog is significantly
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different from the diurnal variations in autumn and winter. The heavy fog mainly appears from 00:00 BT

to 06:00 BT and dissipates from 05:00 BT to 08:00 BT, and the duration is mainly within 6 hours. (3)

Summer fog is mainly radiation fog. The radiation fog, advection fog and front fog account for 58. 1%,

35.5% and 6.4 % respectively. (4) The frequency of heavy fog presents a general decrease trend from the

northeastern coastal region to the southwestern inland because the cooling rate in the north of the Huaihe

River of Jiangsu is higher than that in the southern Jiangsu. (5) The weak rainfall of 6 —24 h before the

fog formation provides water vapor to the near-surface layer. After that, the weather clears with the stable

atmosphere statically, which is beneficial to the appearance of summer heavy fog.

Key words: heavy fog, summer, temporal-spatial characteristics, influence factors
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Table 1 Surface synoptic situation of different types of heavy fog in Jiangsu Province during 2013—2016
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Table 2 Frequency distribution of temperature and relative humidity of summer heavy fog

formation in Jiangsu Province during 2013—2016

SR T/ C 13<CT<C15  15<CT<<17 17<T<C19 19<<T<C21 21<<T<C23 23<CT<(25 25<CT<C27 27<CT<(29
B/ % 1.7% 2.4% 7.3% 20. 3% 34. 8% 22.4% 9.3% 1.8%
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B/ Y 4.8% 4.9% 5.1% 7.3% 13.5% 23.9% 19.1% 21.4%
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Table 3 Eigenvalues and contribution rates of the principal components

FE s 1 2 3 4 5 6 7 8
FEAEAE 2.25 1.63 1. 20 1.08 0.79 0. 60 0.32 0.12
FIEk AR/ % 28. 16 20. 38 15.05 13. 49 9.91 7.45 3.93 1.63
Bl stk / % 28. 16 48. 54 63.59 77.08 86. 99 94, 44 98. 37 100

B 1~8 FoR B 1~8.
Note: Numbers 1—38 indicate principal components 1—38.

x4 BEFREERETERE

Table 4 Factor rotation load matrix
H ¥ 24 B TR 1 R F Sy 3 F iy 4
JRZEHT 3 h B 0.934" —0.042 —0.102 0.033
BLZE T 3 h M 0.930" —0.024 —0.052 —0.036
WERT 3 h XA 1k 0. 407 0.190 0.154 —0.673
T 6 h Bk R 0.216 0.203 0.155 0.766"
20 B E W H 08 I FH) iR 0.196 0.838~ —0.104 0.126
20 B ZEYCH 08 B - 249 A1 X6 2 J3E 0. 084 —0. 220 0.815* 0. 109
20 B E R H 08 B3 24 Xk 0.307 —0.270 —0.725 0. 088
2 H e A —0. 270 0. 865" 0. 085 —0. 062

T - FORMEAR ) 2 T 3 LR M i R T

Note: * indicates the factor that has a large load value in different principal components.
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Table 5 Cooling range of fogging stations before fogging (unit: ‘C) in Jiangsu

Province of summer during 2013—2016

B _ 1 h R i i 2 2 h I iR 3 h B I R
ISON He/ME T fE SN Fe/ME T ME ISoN(H Fe/ME RESEEN
19—20 I 3. 00 —0.20 0.87 4. 50 —0.20 1.60 5. 50 —0.30 2. 00
20—21 B 1. 90 —0.20 0.50 3.70 —0.40 1.28 5.00 —0.40 1.96
21—22 I 1. 60 —0.20 0.43 3. 00 —0.30 1.07 6. 20 —0.40 2.05
22—23 B 1.10 —0.30 0.32 2.50 —0.50 0.71 3.30 —0.70 1.25
23 BF &= H 00 B 1.10 —0.10 0.32 2.10 —0.30 0.69 4.10 —0.30 1.15
00—01 B 1. 40 —0.20 0. 30 2. 50 —0.30 0. 60 3. 40 —0.40 1.04
01—02 i 2. 20 —0. 30 0.31 2.70 —0.40 0.62 4. 20 —0.50 1.07
02—03 I 0.70 —0.20 0.28 1.00 —0.20 0.53 1.70 —0.20 0.87
03—04 B 0. 90 —0.10 0.29 1. 80 —0.10 0. 44 2.10 —0.20 0.67
A A1) 3. 00 —0. 30 0. 40 4.50 —0.50 0.84 6. 20 —0.70 1.34
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Fig. 7 Variation curves of daily average temperature drop at different times in Huaibei,

Jianghuai and South of Jiangsu during 2013—2016
(a) 1 h temperature drop, (b) 3 h temperature drop
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Fig. 8 Spatial distribution of 3 h cooling
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Table 6 Percentage of accumulated precipitation
in different periods at different precipitation grades

before the formation of heavy fog in Jiangsu Province

of summer during 2013—2016 (unit: %)

[ K 25 9% TG N L) KW BWLE
MR 0~3h  100.0 0 0 0 0
MEM 3~6h  85.7  13.2 0.8 0.2 0
MERN 6~12h  67.1  26.5 4.3 1.8 0.3
WER 12~24h  56.1  31.8 5.0 4.9 2.3
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