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Transverse instability of water wave and breaking
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The stability of finite-amplitude surface solitary waves with respect to transverse perturbations (three-dimensional
perturbations) is studied on the basis of the Euler set of equations. The linear stability is numerically examined, and it
is confirmed that there exist transversely unstable surface solitary waves for the amplitude-to-depth ratio of over 0.713.
This critical ratio is well below that (=0.781) for the longitudinal instability obtained by Tanaka!. Time evolution of
transversely distorted solitary wave is also simulated in order to give clear intuitive picture of unstable wave motion. In
the lecture presentation we will suggest possible mechanism of wave breaking occurring in the ocean which is related

to this transverse instability.
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Fig.1 Geometry.
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Fig. 2 Re[A] versus ¢ . The circles are numerical results.
The solid lines are results from the asymptotic analysis
for small ¢ .
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Fig.3 Initial condition.
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Fig. 4
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Time development of a disturbed solitary wave whose initial
condition is given by (16) with (17) for H /D= 0.76 and
P =003 (@) Y, =10 (£=0314) (b) Y, =20

(=0.157); (c) Y, =30(e=0.105).
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