


























by the dominant wave can explain much of the devia-
tion. Apparently, short-wave straining is an impor-
tant effect and should be taken into account when
making high-frequency wave measurements.

SUMMARY AND CONCLUSIONS

WAVDYN has substantially improved the empiri-
cal basis for developing explanations of how com-
ponents of ocean wind-wave spectra propagate and
interact. Requisite for this endeavor was the imple-
mentation of modern techniques for resolving wave
statistics with greater detail than was previously
achieved and for displaying them in a number of
forms. These techniques included two key systems: a
wave-gauge array system and a wave-imaging system.
The array system, with digital data recording and
processing, measured surface elevation variations
and computed directional wave-number/frequency
elevation spectra by the maximum likelihood meth-
od. It also provided measurements of the average
currents that advected the waves. The imaging system
used a CCD video camera with a video recorder to
acquire sequences of wave images from which direc-
tional wave-number/frequency spectra of surface
slope were estimated by using specialized processing
software, including a three-dimensional FFT. These
two systems are developed to a functional level.

Results from WAVDYN represent wave character-
istics during light-to-moderate winds (<10 meters
per second) and for both building and decaying seas.
Ten intervals of array data and eight intervals of
video data, acquired over a period of six days, were
processed. In contrast to some laboratory measure-
ments, none of the results shows that nonlinearity
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prevails over the free waves generated from turbulent
processes. The video data especially bore out this
conclusion because they have better spatial resolution
than array results and greater sensitivity at high wave
numbers and frequencies where bound and free
waves have greater spectral separation. At high wave
numbers, the video spectra show an effect similar to
advection but not attributable to the measured aver-
age current. Rough estimates indicate that this effect
can be explained as differential roughening of the
short waves near the crests of the dominant wave,
where its orbital current is greatest and aligned with
its propagation direction.
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