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STUDIES ON CNOIDAL WAVES (FIRST REPORT)
—ON THE WAVE STEEPNESS AND PROFILE—

by Dr. Eng. Yuichi IWAGAKI

Synopsis

The cnoidal waves, which were discovered by Korteweg and de Vries in 1895, are not
familiar for engineers in spite of a long history because of mathematical treatments including
the Jacobian elliptic function and the complete elliptic integrals of the first and second kinds.
Since, however, it is noticed that the theory of Stokes waves is not appropriate to periodic
waves progressing in shallow water whose depth is less than about one-tenth the wave length,
but the theory of cnoidal waves should be applied to those waves, it is necessary to modify
the theoretical results of cnoidal waves and provide the graphs to find easily the wave
characteristics.

This paper presents, as the first report, the graphs and the method to compute the wave
profile from given wave steepness and the water depth to wave height ratio based on the
cnoidal wave theory developed by Laitone in 1960 and, in addition, compares the first and
second approximations of his solution, Stokes waves of the third order approximation and

the solitary wave.
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