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Regularities of spatial periodicity of wave energy transfer between first and second multiple harmonics of waves in the coastal zone are considered on examples of data of laboratory and field experiments. The phase shift between the first and second harmonics strongly depend on the main direction of energy transfer, which is controlled by running length of waves above the slopping bottom. The effects of spreading of wave spectra, the spatial fluctuations of amplitude-phase-frequency contents of individual waves and spatial evolution of wave group’s structure considered on the base of mutual spectral and bispectral analyses and by wavelet analysis. 

In coastal zone, evolution of parameters of wave group structure in space is quasi-periodical due to non-linear processes and wave breaking does not influence directly on this evolution. The phase shift between the first and second harmonics strongly depend on the main direction of energy transfer. Because the ratio between the amplitudes of the first and second harmonics of waves also varies in time, waves with small first harmonics can have large higher harmonics and there is the effect of “filling” of intervals between wave groups with large amplitudes of first harmonics by wave groups with large amplitudes of highest wave harmonics. The effect of “filling” decreases groupiness factor. The statistical reliability of “filling effect” is proved by significant values of correlation function between envelopes of first and highest harmonics.
It was shown that construction of the simple qualitative model describing variability of individual waves in a coastal zone based, for example, on generalization of the theory of Stokes waves is possible only at an initial stage of deformation of waves then the amplitude of the second nonlinear harmonic is proportional to a square the main. At approach of waves to a coast, the amplitude-frequency structure of individual waves varies chaotically and is not possible to describe waves on the base of any simple qualitative model. The main reason of this is the additional irregularity of waves due to backward nonlinear exchange of energy between first and highest harmonics of waves.
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