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Fig.1 Climatology of the atmospheric boundary layer height
over the South China Sea(unit:m)
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Fig.2 Spatial distributions of the seasonal mean atmospheric boundary layer height over the South China Sea(unit:m)
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Fig.3 The first two modes and their time coefficients of the EOF analysis of monthly mean atmospheric boundary layer height over
the South China Sea
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Fig.4 Spatial distribution of diurnal variation amplitude of boundary layer height over the South China Sea for each season(unit:m)
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Fig.5 Diurnal cycle of atmospheric boundary layer height
over the South China Sea for each season
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Fig.6  Spatial distribution of impact factor in the South China Sea for each season
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Fig.6 (Continued)
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Fig.7 Time series and spatial distribution of the annual mean atmospheric boundary layer height variation over the South China
Sea from 1979 to 2020
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Fig.8 Spatial distribution of the trend of seasonal mean atmospheric boundary layer height over the South China Sea from 1979 to
2020 (unit:m/a)
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Fig.9 Time series of annual mean sea surface temperature
(a), latent heat flux(b), stability(c) over the South China
Sea from 1979 to 2020
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Fig.10 Spatial distribution of the trend of annual mean sea surface temperature, latent heat flux, stability over the South China Sea
from 1979 to 2020
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Fig.11 Spatial distribution of correlation coefficients between annual mean atmospheric boundary layer height and sea surface

temperature,latent heat flux, stability, respectively, over the South China Sea from 1979 to 2020
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Climatic characteristics of atmospheric boundary layer height over the
South China Sea
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Abstract: Based on hourly ERA5 reanalysis data from 1979 to 2020, the climatic characteristics and influencing
factors of atmospheric boundary layer height over the South China Sea are studied. The results show that the
average boundary layer height over the South China Sea is within the range of 500~800 m with a spatial
distribution of higher in the middle and lower in the periphery. The boundary layer height over the South China
Sea is characterized by significant seasonal variation, generally decreasing in order of winter, autumn, summer
and spring, with relatively small diurnal variation. The diurnal variation amplitude of the boundary layer height in
most areas is less than 300 m, and the diurnal cycle is relatively gentle. The significant seasonal variation
characteristics of the boundary layer height over the South China Sea are mainly affected by the air-sea
temperature difference, sea surface wind, sensible heat flux, latent heat flux and stability. The large air-sea
temperature difference and strong wind speed increase the sea surface heat flux, and increase the instability of the
underlying surface, and strengthen the air-sea interaction and enhance turbulence activities, leading to higher
boundary layer height in autumn and winter. In the past 42 years, the annual average atmospheric boundary layer
height over the South China Sea has a significant inceasing trend with the rate of about 0.8 m/yr, and there are
significant seasonal differences in the variation of boundary layer height. The rise of sea surface temperature, the
increase of latent heat flux and the decrease of stability may be the main reasons for the increase of boundary
layer height over the South China Sea.

Key words: South China Sea; atmospheric boundary layer height; seasonal variation; diurnal variation; trend



