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Abstract
The new ZRP wind input source term is examined for its consistency via numerical simulation of the Hasselmann
equation. The results are compared to field experimental data, collected at different sites around the world, and
theoretical predictions based on self-similarity analysis. Consistent results are obtained for both limited fetch and
duration limited statements.

Motivation
We are trying to build Sin consistent with mathematical properties of Hasselmann equation and re-
quiring minimal tuning of the model:
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• Snl – derived from free surface Euler equations
• Sin – multiple versions, differences up to 300− 500%, see [2], [4]
• Sdiss – multiple LF and HF versions, see [2]

Experimental Evidence
The analysis of multiple field experiments [5] showed that the averaged
energy spectra can be approximated by linear regression:
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Theory
Self-similarity analysis shows that:

Duration Limited Case Limited Fetch Case
ε = tp+qF (ωtq) ε = χp+qG(ωχq)
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ZRP wind input term :

Sin(ω, θ) = γ(ω, θ) · ε(ω, θ)
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0 otherwise

q(θ) =

{
cos 2θ for −π/4 ≤ θ ≤ π/4
0 otherwise

ω0 =
g

U
,

ρair
ρwater

= 1.3 · 10−3

”Implicit” dissipation in the form of Phillips tail [6] Af−5, which starts at f = 1.1 Hz [5]
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Comparison with the experiments [3]

Conclusions

•New set of Hasselmann equation source terms has been introduced, based on XNL, self-similarity
analysis and experimental observations

• ZRP Snl is the same for fetch limited and duration limited statements

• The numerical simulation of HE, using new set of source terms, reproduces self-similar properties
of Hasselmann equation and is close to field experiments data
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