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Weather chart of 500 hPa and sea level pressure at 08:00 LST 13 August, 08:00 LST 21 August, and 08:00 LST 23 August
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Fig. 2 Wind speeds and directions at three buoy stations and Qingdao on 13, 21, and 23 August, 2006
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Comparative analysis of the development of the sea breezes
under different synoptic-scale winds

SHENG Chun-yan

(Shandong Provincial Meteorological Institutr, Jinan 250031, China)

Received: Apr., 20, 2009
Key words: synoptic-scale wind, sea breeze, numerical simulation

Abstract: In order to analyze the development of the sea breezes under different synoptic-scale wind, using the
ARPS(The Advanced Regional Prediction System)model, three sea breeze cases during the 2006 Qingdao Interna-
tional Regatta were simulated. Results show that the sea breezes can occur if the land-sea temperature difference is
over 1 2  under whatever synoptic-scale wind. When the synoptic-scale wind in the boundary is offshore the sea

breeze cannot push in land too far; otherwise, the sea breeze can push in land for a long distance. When the synop-
tic-scale wind is weak, thermal effect is critical for the occurrence of the sea breeze. When it is strong offshore,
dynamic and thermal effects are both important for the occurrence of the sea breeze. The sea breeze is very shallow
at the beginning. The vertical circulation of the sea breezes usually starts in the late afternoon to the evening and the
height of it is 600 900 m or so. From evening to mid-night the vertical circulation of the sea breeze develops in-

stead and clear close circulation with warm core can be found. The height of the close circulation is low to be
around 300 m. After mid-night the sea breeze circulation dies. When the synoptic-scale wind in the boundary is
weak the vertical circulation of the sea breeze tends to maintain for a long time; in comparison, when the synop-
tic-scale wind is stronger offshore the vertical circulation of the sea breeze can keep shorter.
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