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RESPONSE OF BOUNDARY LAYER CLOUDS TO THE EAST CHINA SEA KUROSHIO
FRONT UNDER DIFFERENT BACKGROUND WINDS IN WINTER

GAO Chang', ZHANG Su-Ping"?, YILi"“? ZHANG Yin-Yi’
(1. College of Oceanography and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of
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Abstract

the Kuroshio front when the winter sea surface background wind is perpendicular (northwest) or parallel (northeast) to the

High-resolution satellite data and reanalysis data were used to study the response of boundary layer clouds to

Kuroshio front. The results show that when the background wind is perpendicular to the black tide front, the secondary
circulation in the boundary layer forced by the black tide front is obvious, the cold advection on the warm water side of the
black tide front is strong, the sea-air temperature difference increases, the latent and sensible heat flux at the sea-air
interface increases, the instability at the sea-air interface increases, and the cloud base height rises. The upward movement
diverges from the bottom of the boundary layer to the north and south sides, resulting in the subsidence movement on the
cold water side and the superposition of 500hPa high pressure subsidence, which significantly reduces the local cloud
cover and forms a clear sky with few clouds (cloud hole). In the south of the warm water side, another cloud hole is
generated by the combination of the descending support and the descending motion of the cloud top and the decoupling
effect of the boundary layer. The barometric adjustment mechanism is the main cause of secondary circulation. When the
background wind is parallel to the Kuroshio front, the advection effect of sea surface air temperature is small, and the
temperature difference between sea and air on the warm water side is small. Although the ocean still heats the atmosphere,
the instability of the sea-air interface is weak, and the enhanced turbulence increases the height of cloud base. The vertical
mixing mechanism is the main reason for the enhanced turbulence.

Key words stratocumulus; marine atmospheric boundary layer;

Kuroshio front; responding mechanism



