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Microphysical structure and characteristics of winter fog in Jinan

WANG Qing', FAN Mingyue', WANG Jianjie’
(1. Weather Modification Office of Shandong Province, Jinan 250031, China; 2. Nanjing University of Information Science
& Technology, Nanjing 210044, China)

Abstract  Affected by stable weather, 10 fog events occurred continuously in Jinan from 19 December
2016 to 9 January 2017, during which the minimum visibility was less than 50 m. The circulation
pattern, fog type, and microphysical characteristics of winter fog in Jinan are analyzed by using the
observation data of fog droplet spectrometers, intensified data of automatic weather stations,
NCEP/NCAR reanalysis data, and conventional observation data during the 10 fog events. The results are
as follows. 1) The winter fog in Jinan is dominated by small droplet with diameter equal to or less than 8
wm, which accounts for more than 88% and has a good linear relation with NC ( number concentration) .
2) The spectral pattern is divided into one-peak narrow spectrum and multi-peak wide spectrum. For one-
peak narrow spectrum fog, its spectral width is less than 13 pum, the proportion of small droplet is very
high, the LWC ( liquid water content) has a good linear relation with NC, and each microphysical
quantity is small. For multi-peak wide spectrum fog, the average spectral width is greater than 34 pm,

the LWC has a good linear relation with the number of large droplet whose diameter is equal to or greater

U5 B 83:2019-02-27; 1&1T H#H:2019-04-02
EETIE : HE ARBAEESIH (41275148) 5 IWARE TR RFHEH (20155dgxm07)
PEZ BN : EPC, L, Wi, IE S G LRI, LN TR0 K0l 45 AR M RHYF TAE , wq9813@ sohu.com,



FIRA: BFmAFE A B AR 85

than 12 wm, and each microphysical quantity is great. 3) The advection-radiation fog in Jinan has the

highest NC and LWC, followed by radiation fog, and evaporation fog is the least. 4) The winter fog has

obvious regional characteristics. Compared with the winter fog in Nanjing and Shanghai, the NC of winter

fog in Jinan is obviously lower. 5) The LWC in radiation fog and advection-radiation fog is one to two

orders of magnitude less and the spectral width is obviously small.
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Fig.1 Comparison between temperature observed by fog droplet spectrometer (a) and air temperature of automatic station (b)

(from 22:20 on 3 to 12:40 on 6 January 2017)
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Table 1 Macro-characteristics of the 10 winter fog events in Jinan
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Fig.3 Average spectral distribution of the 10 winter fog events in Jinan
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Table 2 The number of fog droplet in each grade and its corresponding proportion for the 10 winter fog processes in Jinan

FA) 5 3t P i) FWEE D<8 um ZEWE(HLL)  D=12 pm FHE(L L) D=30 pm ZHE (5 L)
20161226 1.21 1.21(100% ) 0(0) 0(0)
20161225 4.54 4.53(99.8%) 0(0) 0(0)
BA A PR 20170106—07 7.38 7.30(98.9%) 0.02(0.3%) 0(0)
20161229 14.57 14.42(99.0%) 0.08(0.5%) 0(0)
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20170102 473.93 418.42(88.3%) 35.09(7.4%) 2.67(0. 60% )
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Table 3 Microphysical characteristics of the 10 winter fog events in Jinan

Uy B g/ em ™3 WA AR (g m™) MVD/pm ED/pm MVD-ED/ED
0.33 0. 000 02 2.52 2.44
20161226 3.3%
(0.05~1.80) (0. 000 00~0. 000 39) (0.68~5.02) (0.68~4.74)
1.23 0. 000 06 4.49 4.18
20161225 7.4%
(0.72~1.91) (0. 000 02~0. 000 25) (3.68~5.27) (3.49~4.85)
2 0.000 12 5.30 4.81
20170106—07 10.2%
. (0.90~5.21) (0. 000 04~0. 000 38) (4.20~6.63) (3.94~5.93)
B E7E R
4 0.000 24 5.19 4.71
20161229 10.2%
(0.54~37.1) (0.000 02~0. 002 78) (3.87~12.26) (3.7~8.66)
4.54 0. 000 27 4.74 4.36
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(0.33~38.46) (0.000 01~0.006 68) (2.51~17.43)  (2.44~10.36)
2.42 0. 000 142 4.45 4.1
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Fig.4 Correlation between NC (number concentration) and the number of small droplet (D<8 pm)
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