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Abstract: Based on the artificial and automatic observed data at Nanchang Changbei Airport, the conven-
tional surface observations and sounding data provided by China Meteorological Administration, and the
hourly air quality index (AQI) data of 9 stations in Nanchang from China National Environmental Monito-
ring Centre, 76 fog events from September 2013 to September 2017 at Changbei Airport are classified and
statistically analyzed. The results show that the fogs of Changbei Airport mainly occur in November to
May, they mostly form in the period 04:00—10:00 BT, and dissipate in 06:00—14:00 BT, mostly lasting
less than 4 hours. Rain fog occurs most, followed by radiation fog and advection-radiation fog, and advec-

tion fog appears the least. The fogs of Changbei Airport are closely related to the air quality. The AQI
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often has an upward trend before fog occurs, with the value ranging within 54—100. The AQI in rain fogs
is the largest, often accompanied by mild to severe pollution. Rain fogs mainly occur between the low-level
warm and wet shear lines and the inverted trough on surface in autumn, winter and spring. They often
form after continuous light rain or drizzle. The visibility maintains at a low level, mostly 600—800 m, for
a long time before the fogs are formed, and keeps stable. Radiation fogs usually occur in the weak high
pressure from late autumn to early spring of the next year. They often form in the morning after rain stops
and the sky clears, and gradually dissipates after sunrise. They last longer if the bottom of inversion layer
is higher. Radiation fogs form after the gradual increase of humidity, and the visibility is mostly 200 —
600 m. Advection-radiation fogs mainly occur in the weak warm advection behind the high pressure moving
east to the sea in early winter and spring. They form generally after the rapid increase of humidity, and the
visibility is mostly 200—700 m. Advection fogs usually occur in the surface saddle pressure field south of
the low-level shear line in spring and summer. They are generated after the end of rain induced by a north
lift of the shear line, and the visibility is mostly 400—600 m.

Key words: fog, classification characteristic, meteorological element, air quality index (AQI), atmospheric

circulation
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Fig. 1 The geographical location of

Nanchang Changbei Airport
(ZSCN': Nanchang Changbei Airport,

shadow: altitude of mountains, line: river)
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Fig. 2

fogs at Nanchang Changbei Airport from
September 2013 to September 2017

Monthly frequency of four types of
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Fig. 3

and dissipation time for four types of fogs

Scatter diagram of the occurrence

at Nanchang Changbei Airport from
September 2013 to September 2017
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Table 1 The duration of four types of fogs at Nanchang Changbei Airport from
September 2013 to September 2017 (unit: time)
Frezmfa] /h 0~2 2~4 4~6 6~8 8~10 >10
W 17 13 1 3 0 1
i 55 %% 9 6 3 4 1 1
-3t 48 5 55 3 4 3 0 2 2
R S 1 1 1 0 0
it 30 23 8 8 3 1
*2 BEFI1,BAZFREE
Table 2 Same as Table 1, but for the densest time
Bt [a] /BT 00—02 02—04 04—06 06—08 08—10 10—12 12—24
%% 0 1 5 14 8 1 6
5 3 2 7 8 3 1 0
- Ui A 55 0 1 3 7 1 0 2
i % 0 0 2 1 0 0 0
it 3 4 17 30 12 2 8
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Fig. 4 The box line diagram for visibility of several
types of fogs at Nanchang Changbei Airport from
September 2013 to September 2017
(strigulas at top and bottom: the maximum and minimum values.,
crosses at top and bottom: the 99th and 1st percentiles,

hollow circle: the average; same as below)
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Table 3 The minimum visibility in each process of four

types of fogs at Nanchang Changbei Airport from
September 2013 to September 2017 (unit: time)
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(a) rain fog. (b) radiation fog, (¢) advection-radiation fog, (d) advection fog
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Fig. 7 Synthetic analysis diagrams of surface pressure (unit: hPa) for the four types of fogs at

Nanchang Changbei Airport at 08:00 BT from September 2013 to September 2017

(a) rain fog. (b) radiation fog, (c¢) advection-radiation fog, (d) advection fog

(¥ : the location of Changbei Airport)
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