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Nonlinear Potential-flow Simulations
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As v increases for maximally steep waves:

Global steepness 1

Local steepness |

Local slope = constant
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Frequency bandwidth & spectral shape (2D):

* Local steepness kH /2
* Breaking onset reduces as function of bandwidth
* Local steepness is a poor indicator of breaking onset

* Global steepness S
* Breaking onset increases as function of bandwidth, and varies with shape
* Global steepness is a good indicator of breaking onset

* Local slope

* Breaking onset appears to occur at nn,, = 0.5774, for all spectra and
bandwidths



Directional bandwidth (3D)
Following Crossing
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Directional bandwidth (3D)

Following Crossing
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Directional breaking threshold
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Directional breaking threshold
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Post breaking behavior
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Directional bandwidth (3D):

* Global steepness

* Breaking onset increases as function of directional bandwidth by as much as
%100

* How breaking onset steepness varies can be parameterized using a single
parameter measure of spreading

* Post breaking behavior
* Breaking for spread and crossing waves does not limit wave crest amplitude
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Steepness

Global steepness

Local steepness
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Skew normal
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s, = 0.0579A% + 0.2177A + 0.1417 Pizzo et al. (2021)
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