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Abstract: A process-based three-dimensional numerical model for surfzone hydrodynamics and beach profile
evolution was developed. The model incorporates the coupling process of waves, wave-induced undertow, sediment
transport and morphology response. Using the established model, the wave-induced undertow structure and the sand-
bar migration characteristics were modeled, and a series experimental datasets were applied to validate the model.
The results show that the model can satisfactorily describe the surfzone hydrodynamic and the sandbar migration
characteristics in the surfzone with acceptable precision. Once the wave breaks, the vertical distribution of the un-
dertow indicates a phase-averaged circulation structure. Outside the breaking zone, the undertow rapidly diminish-
es, and the undertow direction points to the offshore near the water surface. For the sediment transport characteris-
tics along the beach profile, the sediments entrained by waves continuously move to the breaking point, and deposit
near the breaking point to form a sandbar where the undertow velocity decreases.

Key words: surfzone; process-based three-dimensional numerical model; wave-induced undertow; sediment
transport; sandbar evolution
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