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This study investigates the generation and effects of backwash vortices in the surf zone using laboratory wave-

flume experiments. Velocity distributions were measured by PIV and vortex regions were identified from rotational

indicators. Based on the detected vortex area, the vortex kinetic energy could be evaluated and compared with the

wave mechanical energy per wavelength, which is a key parameter of local sediment transport. In addition, movable-

bed tests were conducted to examine bed-profile evolution under regular waves, revealing that vortex-related

processes contribute to local scour, step formation, and subsequent sediment deposition and shoreline advance.
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