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Abstract Using fog droplets spectrometer data and conventional meteorological elements observed in 12 fog events in northern
Jiangsu province during autumn and winter from 2015 to 2017, the microphysical characteristics and fog droplets spectra were
analyzed for light fog, fog, heavy fog, dense fog and extremely dense fog. Dominant microphysical processes during fogs of different
levels were discussed based on analysis of a long-lasting fog case. The results indicate that the droplets concentration and liquid water
content increase significantly with the enhancement of fog level, while the droplets mean diameter and maximum diameter are similar
for light fog, fog and heavy fog until the visibility decreases to less than 200 m, after which mean diameter and maximum diameter
both show an obvious increase. When the visibility deteriorates, the average droplet spectra of the number concentration and liquid
water content both are uplifted, and the big droplets with diameter greater than 10 um grow notably from heavy fog to dense fog. The
number concentration of fog droplets is mainly controlled by small droplets, and the liquid water content is affected by large droplets.
The average liquid water content of fog droplets in Donghai county suburb is comparable to that in Nanjing, but the number
concentration is only about half of that in Nanjing and the mean diameter is about 2.3 times of that in Nanjing. In the case study,
condensation nuclei activation and subsequent condensational growth are the dominant microphysical process during the period of
visibility decreasing from 1000 m to 50 m. However, the condensable water vapor is an important factor affecting the effect of the
process, which can make the number concentration and the mean diameter show different correlations. When the visibility drops
below 50 m, the effect of collision-coalescence process is remarkable. After sunrise, droplet evaporation appears and gradually
reinforces.
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 E ORI 2015—2017 4E R AR VLR L AN B 12 Y5 0 B Y 55 0 5 B0 Bl LRI BE R, Seit i TR % . K%
WeZ5 | i e 55 RV 5 e 55 A T B T BRARR AIE A K 55 A O A, Ol — O I R 0, BRI TR IR 25 AR LT 1 A B
W SRR B S RMIRTE, FIHBORIE SRR, M5 REMMkE N EHF Y ERMERERERA
K, ERE DL /N T 200 m I, 3 B AR R K AR S A0 K BB L RE TR I, P A Bk S RN K B R 2 B4, DA 55 258
WeSE, RLAR IS T 10 pm Y R 55 10 18 1 Ttk 5 55 T vk JEE 2 B /DN 2 i R 55 1 K 52 DR G5 TR R L 5 7R A L A8 45 4 55 T K
5 T HOULI 45 SR A 28 A K, H55 T B0 B A B Y — 2B 2 A, S AR R 22 R Y 2.3 A% A6 2047 o, BE DL JE M 1000 m

* e AR R ARSI A T H (41575135) | LIS B R R TR (GE22 & )W H (BE2016810) | VLI H AR 3L 4: T H (BK20161073) | VL5
BERG R IE R4 H (BIG201701, BIG201703 ., BIG201606) .
TEH I A, TENFEREYIE ., SBAZM . E-mail: zufan123@yeah.net
SBEVER: A, FENFESGHSLANIE . E-mail: jsnjycs@vip.sina.com


https://doi.org/10.11676/qxxb2020.040

692

Acta Meteorologica Sinica K% 4R  2020,78(4)

TR 50 m, BESS R MG I BELE 1 IR Y B B, (H AT BESS K KR SY A 20 AR ACR B — A B T, AL 5 i vk B AN
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Table 1 Fog processes and meteorological elements during observational periods
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1 2015.10.21 03:35—09:25 285 35 N 0.1—21 102—16.0 756 iR ga)iee] it
2 2015.10.22 02:01—08:25 92 34 N  0.0—1.6 11.0—16.1 666 R Lt
3 2015.10.23 03:59—08:37 221 36 N  01—1.7 122—154 909 R R HTH AR5
4 2016.11.27 02:56—08:36 57 41 SW  0.0—1.7 -1.7—2.0 547 R AR
5 2016.12.01 03:00—09:18 155 28 W 0.0—1.9 -2.0—4.0 493 R Lt
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12 2017.01.13 06:31—09:39 52 40 NE 04—19 -38—14 467 AT Y AR
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Table 2 Averages and standard deviations of microphysical properties for different levels of fog
iy REILEE B TKELWC T ER K ER WEfH AR
VIS(m) N(em™) (g/m*) Dy, (um) Dipax (pm) Dy,(pm)
75 1000<VIS<<10000 1.32(7.41) 0.0001(0.0012) 4.06(0.42) 18.10(7.27) 3.60(0.37)
e 500<VIS<<1000 7.66(33.97) 0.0008(0.0050) 4.29(0.35) 20.63(7.59) 3.85(0.51)
Wz 200<VIS<<500 30.52(100.86) 0.0028(0.0136) 4.27(0.37) 21.10(7.66) 4.13(0.51)
[ty & 50<<VIS<<200 285.80(285.38) 0.0795(0.1091) 5.62(1.39) 34.18(8.75) 4.51(0.33)
FFRIR S VIS<50 620.29(266.18)  0.2613(0.1447) 6.88(1.10) 39.81(5.86) 4.35(0.42)
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Y5y, A W AR AR CGE 45, 20105 5K050
,2015) 0 AL, TR 25 FE 11 XE DL B R 48R3 7 5 ik
Z5 (7K L, P34 85 K Al BN
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Table 3  Fitting parameters of droplets number concentration size distributions for different levels of fog

FEH FEILEVIS(m) Ny n A R

"% 1000=<VIS<<10000 0.0247 8.5932 22928 0.9752
K% 500<VIS<1000 0.0160 11.9937 2.9206 0.9300
w5 200<VIS<500 0.0211 14.6452 3.5365 0.9429
TRIRSE 50<VIS<<200 1.2229 8.2192 1.8590 0.9481
TRV SE VIS<50 9.4973 4.9261 1.1038 0.9437
e 1.4599 5.9356 1.3437 0.9434
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# 4 Ry B ZY PR & N5 HAG M X
Table 4 Microphysical properties of the fog event in Donghai county and comparison with that in other areas
SR 5 B £ vagfg %nz) ﬁ fn)i Eﬁiﬁ fi kﬁf) miffj )é ﬂﬁiﬁﬂ
) PRI 0.0693 184.5 5.0 26.7 4.1
201 s—iﬁiﬂ P R/AME 1.42x10° 0.1 2.5 7.0 3.5 R
BRI 0.7009 1464.6 10.3 50.0 7.5
B PRI 0.0503 336.5 2.11 / /
(X113t BH, 2008) F/ME - 2.04x10° 1.132 1.15 4.0 / ki
200620074745 BAM 1019 3248.7 8.10 50.0 /
R PRI 0.11 222.0 8.1 38.9 4.7
(Li, et al, 1999) f/ME 0.001 22 4.0 12.8 3.2 Lt
19974F11 A 26—29 H ** BRM 0667 24377 274 80.0 19.2
IS, PRI 0.0183 111.9 4.7 25.4 2.9
(B4, 2009) RAME 0,004 17.1 3.2 13.4 2.7 3
20074F3—4 1 ** KM 0.1808 57.1 153 56.1 53
PRI FIE 0.021 54.3 5.0 26.4 2.8
(Zhao, et al, 2013) /M 0.001 1.0 3.0 7.0 2.8 ji53
20104F3—4 13 KA 0.232 540.9 23.4 49.0 33.4
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20174F 1 H 2 H 20882 3 H 08 A (AL A, T
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BV S . K JZ (925 hPa i ), L2 B 18 R 5h
A 55 g R AR ], BL AT 22 L IR — i e A 1Y) R
A, VU R A AR Gt R UL, AN R T
oD 0 AT E B T WAL SR A (T B i N |
Hi X LA — AL B 55 8 A 4 A 34 3
AT Tv) Ml 5 G R R 5 X — IR BB A2
b T A S R TR R ), A L )2 P B TR AR A R 1
RATR R Suy .
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T ARG D, B IR 25 5 R R0 53 AR LB B

(DFEHB (BB T, 3 H 00K 06 43r—02 it
2247): LM BLRE WL ETE RZEH T sl . B K
[E) DR 1 A ARG, O I 355 6 R DL J3E 7 00 B 06 3 BEAIK
F 1 km AT (Bl 2a), ZERFIE M Z 5, 68 DL 44 2E
ezl T R, 300 B 16 43 Fi e, WKUm B8 T A2 4k,
XU A RUCEL 26), SR PRes B R (8] 2g) o 43
/NI I Bl R 3% T R A R KU L, R
BARMAESEMN 1.0C EFAF] 2.6°C, IBER T A
FIF KRR BE S % b i BE R, 55 T S0k B RT3 |
A LR/, R & KR AUA 0.0009 g/m’, BE DL
W — AR FFE 500 m Z |

(2) KRB B (BB, 3 H 02 B 23 43—04 i}
04 43): B UL BEAE MR 55 S R R T R W Beh,
R R Ra e, WG /N T 1.0 m/s, Bifi 35 7% 8] H 2% K
5 STV D o R O AR B2, SORE T T R, BE WL EE TR
B2 500 m LLR IR RE, 55 18 B0k B AN A 5 K o
BB 1A P, (H 7 38 154 R 3 b v 22 A2 4k
RN WAk, S5ET— B BeAE L, BB I 0 28 <0 B
05 2% i T M R BE (18] 2g) , 33 I 2 E A ) T L
MR (4255, 2010) IO TE I o

(3) J L B (BrBedll, 3 H 04 B 05 53—
05 B 30 43 ): fig WL FEZARR S FH T Ish. %
By BEFF A AT, KU PR OO B T R R L R A, 558



M BEAE . YUIRILERAR R S 45 H T A A8 KA il o A 697

I I I v \

1000
500

200

VIS (m)

LWC (g/m’)

1200
800
400

N (cm™)

D,, (um)
N

SD (pm)

360

270

180
90

WD (%)

WS (m/s)
oS =
T2

1 1
— Air temperature , — — Ground temperature
8 —-— 5 cm Soil temperature | ----- 10 cm, Soil temperature

T(%C)

00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 BT
Jan 3

B2 A9 (a) BEULEE. (b) WAST/KE. (o) FFIHBIRIE . (d) P EAR. (o) Wiz (F) KGR |
(g) M (KGR HREE . 5 cm MR . 10 cm HuiR) BERTE]AE{k

Fig. 2 Temporal variations of (a) visibility, (b) liquid water content, (¢c) number concentration ,

(d) mean diameter, (e) standard deviation of droplet size distribution, (f) wind speed and wind direciton
, (g) temperature(air, ground, 5 cm soil and 10 cm depth soil) during Case 9
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Fig. 5 Relationships between number concentration (N) and mean diameter (D,,), and number concentration (N) and liquid
water content (LWC) during different stages (stage I-V)(a—f)
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