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Applicability of different boundary layer height diagnosis methods to the
diagnosis of marine atmospheric boundary layer height

DONG Yi-wen', ZHANG Yun-fei*, ZHANG Ge?, HAN Bo*, LI Xiang*, Y1 Kan®
(1. Key Laboratory of Marine Hazards Forecasting, National Marine Environmental Forecasting Center, Ministry of Natural Resources, Beijing
100081 China; 2. PLA 32011 troop, Beijing 100094 China; 3. Guangdong Province Key Laboratory for Climate Change and Nature Disaster
Studies, School of Atmospheric Sciences, Zhongshan University, Zhuhai 519082 China; 4. Southern Marine Science and Engineering Guangdong
Laboratory (Zhuhai), Zhuhai 519082 China; 5. Institute of Science and Technology, China Three Gorges Corporation, Beijing 100038 China)

Abstract: As a parameter that characterizes the structure of the atmospheric boundary layer, the boundary layer
height is an important indicator in atmospheric humerical simulation and environmental assessment. In this paper,
the shipboard GPS second-level sounding data from June to July in 2019 in the northern South China Sea is used
to study the applicability of five different boundary layer height diagnosis methods in calculating the marine
atmospheric boundary layer height, and to analyze the diurnal variation of the marine atmospheric boundary layer
height in the northern South China Sea. The results show that the height of the boundary layer diagnosed by the
relative humidity gradient method and the specific humidity gradient method is generally higher with a large
uncertainty. The height of the boundary layer diagnosed by the parcel method, the potential temperature gradient
method and the Richardson method is more reasonable, and the uncertainty of Richardson method is the least.
The average marine atmospheric boundary layer height in the northern South China Sea from June to July is
between 500~700 m, and the average diurnal variation of boundary layer height is about 278 m. The marine
atmospheric boundary layer height reaches maximum at around 14:00 of the day. The diurnal variation of the
boundary layer height is mainly affected by solar radiation, and its variation trend is consistent with that of sea
surface temperature and air temperature. Meanwhile, the difference between sea surface temperature and air
temperature is small due to the influence of the South China Sea Monsoon and the ocean environment. Therefore,
the turbulent activity is suppressed, the average marine atmospheric boundary layer height is relatively low, and
the diurnal variation of the boundary layer height is also small.

Key words: marine atmospheric boundary layer height; GPS sounding; diagnosis method; diurnal variation





