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Fig. 1

Distribution of observation stations in the Bohai Sea
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Location of the stations that have both VMP and CTD measurements are denoted by the red circles. Other stations with only CTD measurements are denoted by

green squares. Consistent with the previous study")

, the dashed lines separate the Laizhou Bay, Bohai Bay, Liaodong Bay from the central region
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Fig. 2 The profile of the raw shear at Station B54 (a); the shear spectra at wavenumber space (blue dashed lines) and the corresponding

Nasmyth spectra (red dotted lines) calculated within different depth ranges, the red triangles indicate the upper limits of integration (b—e);

the profiles of the calculated dissipation rate & (orange line) and potential density o (gray line) (f)
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Observations of turbulent mixing in the Bohai Sea
during weakly stratified period

Xu Pengzhao', Yang Wei', Zhao Liang?, WeiHao', Nie Hongtao'

(1. School of Marine Science and Technology, Tianjin University, Tianjin 300072, China; 2. College of Marine and Environmental Sciences,
Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: Based on the direct turbulence observations in the Bohai Sea during September 2017, this study investig-
ates the spatial distribution of turbulent mixing in the Bohai Sea and the associated influencing factors. The water
column was weakly stratified during the observation period. As influenced by the freshwater input from Yellow
River, relatively warm and fresh water was found in the Laizhou Bay. The typical south-north dual-core cold bot-
tom water structure still exited in the central Bohai Sea during the observation period. The observed turbulent kinet-
ic energy (TKE) dissipation rate ¢ ranged from 107 to 107° W/kg and statistically satisfied the lognormal distribu-
tion. Intensified mixing was found at the nearshore region of the Liaodong Bay and the Bohai Bay. The correspond-
ing vertical eddy diffusivity was about 10°~107 m?/s. In the vertical direct direction, strong mixing occurred near
the sea surface and bottom layers. Further analysis shows that the station-averaged TKE dissipation rate are posit-
ively related to the wind speed and barotropic tidal velocity. On the other hand, the dissipation rate and buoyancy
frequency N satisfied the power function relationship of £ =2.0x 107 +3.0x 107 (N?/N?2)~* indicating that inhibition ef-

fect of stratification on turbulent mixing.

Key words: turbulent kinetic energy dissipation rate; vertical eddy diffusivity; Bohai Sea
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