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Intro Surface Spectrum Energy

squared ocean region, decently far from the coast

what’s around?

▶ impermeable and flat bottom
▶ fixed constant pressure at the surface
▶ no net exchanges with the world

ocean... water, right?

▶ nope, incompressible
▶ no salt
▶ same temperature
▶ same density

flow?

▶ no freaky rotations

where’s the fun?

▶ RANDOM:

gaussian → i.i.d. phases @t = 0
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Figure: (a) Taklo et al. 2015, Zakharov - (b) Zakharov, “short-time” (RP)
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expected variance〈
η2〉

θ
=

∑
km

Im +O(I3)
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expected moment

⟨µr,s⟩θ =
∑
m

kr
m |ωm|s Im

+
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B
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Figure: relative error (%) of linear
w.r.t. ⟨µ⟩θ

Example with 1D, JONSWAP “baseline”
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variance 〈
η2〉

θ
=

∑
km

Im +O(I3)

potential energy density
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energy “imbalance”?

⟨K⟩θ − ⟨P⟩θ = 2ρg2
∑

km,kn

Tm,n
m,n

σmσn

ImIn

Figure: relative surplus (%) of kinetic energy
density w.r.t. potential energy density

Example with 1D, JONSWAP “baseline”
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wave energy flux

⟨F⟩θ = ρg
∑
m

cg,mIm +
∑
m,n

Fm,nImIn

Figure: relative surplus (%) of wave energy flux
w.r.t. the “linear” value

Example with 1D, JONSWAP “baseline”
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