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Turbulence parameterization and suspended particulate matter dynamics in the
ocean boundary layers
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Using a large eddy simulation (LES) model, we carried out numerical

experiments for the upper-ocean boundary layer processes under several atmospheric forcing scenarios
as well as the tidal bottom boundary layer (BBL) processes; the obtained results were used to
assess the widely-used Mellor-Yamada (MY) turbulence scheme. We modified its formulations following
recent studies in the atmospheric boundary layer to improve the performance in reproducing the
response under each forcing. We next used the LES results to examine the suspended particulate
matter dynamics. The result suggested that the vertical diffusivity coefficient of particles is of
the same order as the vertical eddy viscosity or diffusivity coefficients derived from the velocity
or temperature fields of seawater. We finally incorporated the modified turbulence scheme in a
hydrodynamic simulation model to assess its performance. The improved scheme performed better than
MY in reproducing the BBL development.
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