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Investigation on turbulent structure in wind-induced water waves by using simultaneous measurements
of free-surface fluctuations and velocity components
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Although some previous studies pointed out that turbulence generation depended on a
phase of water waves, statistical discussions were mainly conducted by single point

measurements, e.g., a laser Doppler anemometer (LDA). So, there remain uncertainties about
effects of wave phase on the coherent turbulence motion, e.g., sweeps & ejections, and streak
structure. Simultaneous measurements of velocities and free-surface elevation must be
conducted to study these phenomena in more detail. Furthermore, multi-point measurements
such as PIV & PTV, are also needed to detect the space-time structure of coherent motions.
So, in this study, an innovative PIV system was developed to measure the velocity

components and surface elevation simultaneously, in which two high-speed cameras are used

for the PIV measurements and the free-surface capture, respectively.
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