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Abstract Based on data of droplet spectra, visibility, temperature field, wind field, and meteorological elements for
twelve cases from a comprehensive fog experiment carried out at the radar station on Donghai Island of Guangdong from
February to March 2011, we classified the weather synoptic system for fog occurrence and analyzed the meteorological
elements, boudary layer structures, and microphysical properties. Furthermore, a typical case was studied. It is

summarized that when Zhanjiang is located at forepart of depression, cold front and rearward of high pressure, the
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frequency of fog occurrence was high. During the fog events, the wind direction was mainly easterly near the surface, and

southerly and easterly in the upper air. The range of fog droplets number concentration (&), liquid water content (LWC),

and average radius was 170-372 cm™, 0.018-0.170 g m™, and 1.71-3.28 um, respectively. The initial stage of the

development of Case 11 was dominated by droplet activation and condensational growth. N increased with a slight

variation of radius when the water vapor was not sufficient for the growth of fog condensation nuclei. In the mature stage,

according to the auto conversion threshold functions, the collision—coalescence efficiency and the number density of large

droplets increased, and the drop-size distribution expanded. Combined with the meteorological elements in the boundary

layer, we demonstrated that the wind jets were significant at night, inhibiting the growth of the fog droplets, and the LWC

was low. The reasons for the sharp increase in average radius might be the strong inversion of the virtual temperature and

the low wind speed. Statistical analysis showed that the droplets spectrum had a bimodal distribution and could be

described by the Gamma distribution.The relationships between LWC and the extinction coefficient and the effective

radius were positive with a correlation coefficient 0.95 and 0.97, respectively.

Keywords Synoptic system, Meteorological elements, Macro-micro properties, Droplet spectrum
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Table 1 The main characteristics quantities for 12 cases

A1 FELLI IR LR
5 FE] (2011 4F) (h FEAE  REARHZ J¥ (m) N(em?) LWC(gm™) re(um) 7 (um) 7 (um)
1 2H23~24H 21:58~12:01 1405 841 HiEJGHE 40 253(73) 0.104(0.058) 7.10(1.29) 4.37(0.88) 2.63(0.48)
2 2H24~25H 17:17~11:48 1852 1112 @ IEJEH6 10 324(135) 0.068(0.066) 5.39(2.04) 3.52(1.21) 2.30(0.60)
3 2/25~26 11 23:13~10:55 117 703 R E 50 252(195) 0.018(0.017) 3.30(0.57) 2.28(0.30) 1.71(0.15)
4 21327~28H 18:37~06:53 1227 737 ARJERTHE 27 170(109) 0.026(0.041) 4.43(1.38) 2.77(0.76) 1.88(0.37)
5 24281 17:58~21:46 38 229 AHEEI 73 194(71) 0.047(0.027) 5.56(0.86) 3.76(0.61) 2.50(0.42))
6 2H28H~3A1H 23:29~10:00 1052 632 AHEEN 70 213(54) 0.040(0.028) 5.19(1.33) 3.34(0.78) 2.20(0.41)
7 3 12~13 23:37~10:42 11.08 666  wiHs gk 40 372(212) 0.148(0.191) 6.01(6.01) 3.83(1.24) 2.48(1.03)
8 3H13~14H 17:49~9:54 16.08 965 ¥EBEHEIE 50 350(201) 0.093(0.109) 4.96(2.04) 3.36(1.35) 2.32(0.76)
9 3/ 14~151 23:12~7:54 8.7 523 AEeRg 50 250(132) 0.170(0.156) 7.58(2.25) 4.94(1.66) 3.12(1.14)
10 3 H20H 4:04~14:12 1013 609 &/ ATHE 100 224(137) 0.022(0.014) 4.79(2.11) 2.95(0.83) 2.00(0.33)

11 3 H20~21H
12 3 21~22 H

14:46~13:09 2238 1344 fRJERTER
14:00~6:39 16.65 1000 AH¥0R

60  231(126) 0.114(0.092) 7.10 (2.20) 4.80(1.52) 3.28(1.20)
60  323(162) 0.056(0.105) 5.60(1.97) 3.64(1.19) 2.42(0.69)
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Table 2 The variation ranges and average values of meteorological elements for 12 cases

AT SJE (hPa) T,(°C) R (ms™) AT
1 1013.4~1015.6 (1014.6) / 0.8~3.5(1.8) 12°~105° (61.2°)
2 1011.1~1015.3 (1012.9) / 0.6~6.3 (3.4) 39°~105° (84.7°)
3 1011.3~1017.1 (1014.3) 19.0~24.3 (20.4) 1.8~7.4 (4.4) 58°~95° (77.9°)
4 1011.8~1013.6 (1012.7) 18.4~20.2 (19.3) 0.8~4.7 (2.3) 39°~117° (87.9°)
5 1010.3~1011.9 (1011.1) 18.0~22.5 (19.3) 1.0~3.7 (2.4) 33°~130° (93.4°)
6 1011.3~1015.5 (1012.6) 17.2~20.4 (18.7) 0.0~3.3(1.7) 9°~148° (46.8°)
7 1013.6~1015.4 (1014.4) 18.9~20.6 (19.6) 0.0~2.7 (1.5) 15°~167° (79.4°)
8 1010.7~1015.0 (1012.3) 20.2~22.6 (21.4) 0.7~4.7 (2.3) 21°~133° (90.5°)
9 1013.1~1015.9 (1014.1) 19.5~21.2(20.2) 0.0~2.5(1.1) 10°~164° (73.4°)
10 1008.3~1011.5 (1010.4) 18.1~21.1 (19.6) 0.0~2.2(1.1) 14°~151° (49.8°)
11 1006.4~1010.9 (1008.3) 19.9~26.1 (22.2) 0.0~3.3(1.5) 14°~155° (70.3°)
12 1007.4~1013.1 (1009.7) 20.8~25.6 (23.3) 1.0~4.5 (2.9) 18°~104° (70.1°)
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Table 3 The comparison of sea fog microphysical parameters among Donghai Island, Zhanjiang and other areas

LI b £ LB ) PRIV ESS LWC (gm™) N (cm™) 7 (um) Fmax (um) 7p (Lm)
AR IR R A 2011 4£3 3 20~21 H  FM-100 253 %X 0.114 231 33 18.4 1.6
(0.001~0.594)  (147~616)  (1.5~6.8) (45~245) (1.4~8.5)
IR Sl 2010 4F 3 J 23~24 H FM-100 Z# 4% 0.024 57 23 13.4 1.4
(0.001~0.205)  (0.2~402) (1.4~13.0) (1.4~245) (1.4~12.3)
I T 2007 4 3~4 = A 0.018 57 2.4 12.7 1.5
0.002~0.181)  (17~112)  (1.6~7.7) (6.7~28.1) (1.4~2.7)
2008 453 A 16~19 H  FM-100 Zi 4% 0.069 288 1.7 21.8 1.5
0.010~0.335)  (15~423)  (1.1~34) (13.8~245) (0.5~1.5)
WS 1985 4F 4~5 H =S 0.110 37 11.1 29.8 10.0
(/~0.498) (8~122)  (89~139)  (72~/)  (0.8~20.1)
AR 5 1993 4F 6~7 = FH A 0.106 82 23
(0.001~0.199)  (5~249)  (2.0~2.5)
I CH R 197548 H2 H / 0.030 78(D>4pm) 4.1
S NI JE T R 197447 H 20~21 H Z IS 0.052 145 3.1
[ S SEMARMEMD 1980 427 A PMS Hij i U Sk 0.079 415 4.7
(0.050~0.148)  (124~722)  (3.1~7.3)

T OLWC ARESKEE, NAZHEOREE, 3 P8R, r,, AEBOKEAR, ) AWEEAR, D PR 55 W RBCT 0 e MEAT R K (E,
“7 RRAHE IR FE . @ a-h 2 HAGISCHRIE (2011 SOHZELE (2009 EHEFELE (20100 RS (1989). #REEIS (1994). Fitzgerald
(1978). Goodman (1977). Kunkel (1984).
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