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Table 1 Basic information about various data used in the present paper
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Fig. 1 The MTSAT-IR1 satellite image at 21:00 BJT 11 August 2019 (a) and the heights of atmospheric visibility

stations around Qingdao (b)
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In Fig.la, black contours : the sea level pressure/hPa , black circles and connecting line: typhoon moving track and the center locations with 3-h intervals from

15:00 BJT 10 to 06:00 BJT 12, black triangle with white frame: the typhoon center at 21:00 BJT 11, white triangle with black frame: the location of the ship in

ICOADS data in Table 1. The white rectangular frame in Fig.1a marks the area of Fig.1b, the dots mark the locations of visibility stations, and the QD, TPJ,

DGD, CLD and GD stations are marked with black circles (the same below)
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Fig. 2 The hourly atmospheric visibility around Qingdao area at 19:00 (a), 20:00 (b), 21:00(c), 22:00 (d), 23:00 (¢) BJT 11 and
00:00 (f) BJT 12 August 2019
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Fig. 3 MTSAT satellite images and back calculation at 18:00 (a), 20:00 (b), 22:00 (c) BJT 11 August 2019
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In Fig.3a, the black circle marks the location of the ship in ICOADS data in Table 1. The black frame in Fig.3b marks the area shown in Fig.2
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Table 2 ICOADS ship observations data
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34.7°N, 11/16 270 1.3 4 FELEME T 25 25 N 1500~2 000
119.4°E

11/17 270 9.3 4 FELEME T 26 26 N >2 500

11/18 270 7.7 4 [ B PR /INFRT 26 26 N >2 500

11/19 240 9.8 4 payin s 24 22.5 9~10 1.000~1 500
11/20 - - 2 BAEAE 24 225 9~10 2 000~2 500
1121 240 12.9 2 BAEAE 23 21.5 9~10 2 000~2 500
11/22 - - 2 =T 23 21.5 9~10 2 000~2 500
11/23 - - 2 =T 23 21.5 9~10 2 000~2 500
12/00 250 7.7 10 payiigs 23 215 2~3 1000~1 500
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Fig. 4 Wind speeds (a—c) and relative humidities (d—f) at 16:00 BJT 11, 20:00 BJT 11 and 00:00 BJT 12 August 2019, respectively
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Fig. 6 GPS soundings at QD station from 08: 00 BJT 11 to 08: 00 BJT 12 August 2019
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Observational analyses of a sea fog event over the northern Yellow Sea
when Typhoon “Lekima” (1909) landed on Qingdao

Wang Qian"?, Shi Xiaomeng"?, Zhang Suping’

(1. Key Laboratoray for Meteorological Disaster Prevention and Mitigation of Shandong, Jinan 250031, China; 2. Qingdao Meteorological
Observatory, Qingdao 266003, China; 3. Key Laboratory of Physical Oceanography, Ministry of Education & Key Laboratory of Ocean-At-
mosphere Interaction and Climate in Universities of Shandong, Ocean University of China, Qingdao 266100, China)

Abstract: This study focuses on the physical process of a sea fog event during Typhoon “Lekima” (1909) in the
northern Yellow Sea by using observation data, reanalysis data and backward trajectory model. The analysis indic-
ates that the typhoon circulation was the decisive factor determining whether fog formed offshore and developed in-
land. The warm and humid southerlies from the South Yellow Sea condensed into fog on the colder sea surface be-
sides the typhoon center, which not only provided sufficient moisture for the formation and development of the sea
fog but also formed a significant inversion layer over the fog area with the downdraft in the center of the typhoon.
The “stable up and turbulent down” structure in the atmospheric boundary layer improved the development of sea
fog on the coast and inland area. However, the horizontal wind steering and the strengthening wind speed behind
the typhoon strengthened the wind shear in the atmospheric boundary layer, resulting in the enhanced turbulent mix-
ing and the decrease of the stability in the bottom atmospheric boundary layer, which was the main cause of the fog
dissipation.

Key words: sea fog; typhoon; atmospheric boundary layer structure; Yellow Sea



	1 引言
	2 数据和方法
	3 海雾过程观测实况
	3.1 台风实况
	3.2 海雾实况
	3.3 地面观测分析

	4 影响海雾过程的因素
	4.1 湍流与静力稳定度
	4.2 水汽辐合与海气条件分析

	5 后向追踪分析
	5.1 垂直特征
	5.2 区域特征

	6 结论和讨论
	参考文献

