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This study is aimed at developing a three-dimensional numerical ocean model being capable of simulating
cohesive sediment transport and wetting-drying processes in estuarine coastal shallow seas (e.g., San
Francisco Bay, California, USA), based on the wetting-drying sigma-coordinate model (Uchiyama, 2004,
Rep. PARI, Vol. 43, No.4), in order to reproduce realistic hydrodynamic response to sea level
fluctuations such as due to tide and mean sea level rise (Uchiyama, 2005; Rep. PARI, Vol. 44, No.1).
The model also enables us to compute geomorphological behaviors associated with three-dimensional
coastal currents and resultant sediment transport. The numerical results demonstrate quantitative
agreements with sets of field data. In addition to the numerical works, field measurements were
conducted to clarify the detailed boundary layer structures near the sea bed (BBL) by installing 3D
acoustic Doppler velocimeters in the estuarine tidal flat in Tokyo Bay, Japan (Uchiyama, et al., 2005,
Proc. Coastal Eng., Vol. 52; Uchiyama, 2006, J. Coastal Res., accepted for publication). Whereas the
measurement stations are located in the fairly calm inner bay area, wind waves have significant impact on
the BBL structures, and three-dimensionality of the BBL is found to be apparent.




