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Fig. 4 The comparisons of linear and nonlinear wave speed with
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under wind speed W =5 m/s
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THE DISPERSION RELATION FOR A NONLINEAR
WAVES IN A DEVELOPING PROCESS*

Gu Daifang and Yuan Yeli

(Instizute of Oceanology, Academia Simica, Qingdao)

ABSTRACT

Correct to the second order in wave slope, we derived the dispersion relation of nonlinear
waves in a developing process, proved that there are mainly three time scales in a developing
process of nonlinear waves governed by coupling mechanism. The three time scales were os-
cillation, evolution and developing time scales. We also proved that even in the developing
process of nonlinear waves, there was no term in dispersion relation in proportion to the first
order of wave slope. In a stationary case our results agreed to the discrete form obtained
by Weber in 1977. With Wallops spectrum our computed results of wave speed were in good
agreement with the measurements in laboratory, made by Ramamonjiarisoa (1976) in energy-
containing range.

* Contribution No, 1147 from the lInstitute of occanclogy, Academia Sinica.



