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Motivation: experiments by Trulsen et al. (2012, PoF)

Random variable: g <

Mean: 1, — (és)
Variance: ¢ — ((Es b .m)2>

Skewness: wave asymmetry

e ((és o 772.)3)/1.?3/2

Kurtosis: freak or abnormal waves > 3

k = ((C — m)*)/v?
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Second-order theory for wavepackets: bound wave release

Super-harmonic
(space,time)-plot

Sub-harmonic
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Second-order theory for waves over a step: deterministic model
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Incident wave field Transmitted wave field

W(2,t) = A, (z/cg0s — t) cOstps + (i), with  (3a)

A, = |TolA(z/cgos —t), and (3b)

(z,t) = (P(z,t) + (P (2,t) for z < 0, with (1a) (P (2,t) = (22 + ¢, with (3c)

¢V(z,t) = Acos(kox — wot + 6p) and (1b) ¢P9(2,1) = kos AZ(z/cgos — )Cio b
2 (20)

(2) x,t) = A2 C +C cos (2 r — wot + 6 ’ + kosAg (/v ghs —t)Cyo 5 + gy s (3d)

S TR lomy SOl 8& (D (@,1) = ks A2(/Cgou —1)C005(20)

+ kosA2(z/ Cg20s = t)Cyy, 5 €OS(2¥05 + ¥, )

S Poowd (3¢)




Second-order theory for waves over a step: deterministic model
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Comparison between experiments, numerics and theory.

Kurtosis:
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