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Quantitative understandings of suspended particle transport in coastal and estuarine environments are of great importance for a variety of issues including transport and fluxes of particle attached contaminant and siltation of harbors and navigation channel. The complex pattern of particle transport is due to temporal and spatial variability of hydrodynamics but also due to variability in size and settling velocity of particles, which in turn depends on the hydrodynamic condition. 

The suspended particles, composed mostly of fine, cohesive materials in estuarine water, are easily getting aggregated and transformed to flocs. In order to reveal quantitative variability of suspended floc sizes and its controlling factors, vertical profiles of hydrodynamic and grain size data are observed during two tidal cycles in Winyah Bay, SC, using an ADCP and a Laser In-Situ Scattering and Transmissometry (LISST-100b, Sequoia Scientific Inc.) respectively. The results shows that macroflocs (>150 μm) are present on the whole water column during both high- and low-tide slack (low turbulence period). On the contrary, macroflocs are detected only in the thin layer at the depth of pycnocline during maximum flood and ebb when most of the macroflocs are broken up to microflocs or single grains. Then, macroflocs appear in the upper and lower layer during late flood and late ebb respectively. The vertical structure of current velocity shows little turbulent shear in those layers. Tidal-cycle variability of particle size and turbulent shear shows the negative relationship between the portion of macroflocs and turbulent shear stress, which implies that high intensity of shear stress acts as break-up mechanism of loosely bounded macroflocs.
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