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Abstract 
 

The mouth of San Francisco Bay, which has a tidal prism of 2 x 109 m3, is an 
extremely dynamic tidal inlet environment.  Wave heights coming from the Pacific 
Ocean commonly exceed 5 m during winter storms. During peak flow tidal currents 
approach 3 m/s at the Golden Gate, the 1 km wide entrance that connects San Francisco 
Bay to the Pacific Ocean. Flow structure in this region varies markedly spatially and 
temporally due to the complex interaction by wind, waves and tidal currents. The 
dominant patterns of this interaction are expressed in the bedform morphology, which in 
turn in an indication of the dominant sediment transport pathways. Identifying pathways 
of sediment transport is essential information for coastal managers in this region who 
direct dredging operations and seek the most efficient means of mitigating erosion on 
adjacent Ocean Beach.  

A multibeam sonar survey was recently completed that mapped in high resolution, 
for the first time, the bottom morphology at the mouth of San Francisco Bay. Highlights 
of the data set include a giant sand wave field and an extremely diverse array of bedform 
morphologies, scales and orientations about the inlet mouth. The giant sand waves exhibit 
a shape asymmetry that indicates a seaward migration of the sand waves, which is 
confirmed by surveys conducted one year apart.  Delft3D hydrodynamic and wave 
modeling suggests complex flow structures around the inlet mouth and offshore of 
adjacent Ocean Beach that are well correlated with observed bedform morphologies. The 
processes that control the morphology and erosion of Ocean Beach are closely related to 
the processes that control sediment transport about the ebb tidal delta at mouth of San 
Francisco Bay.  
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