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Time Limited Case



New universal wind input term

New universal wind input term

Wind input term
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Same as Resio, Perrie 1989









Fetch Limited Case
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CONCLUSION

1. Resio, Perrie 1989 prediction is analytical 
solution of Hasselmann equation.

2. Universal for time and limited fetch domains.
3. Validated through numerical comparison with 

experimental data.
4. On-going validation through non-stationary 

numerical solution of Hasselmann equation

















Badulin et al., NPG 2005



Objective:

1. Long-term: get physically justified 
wind and dissipation input terms for 
operational models

2. Short-term: establish physically 
justified “reference point” for wind 
input term in “primitive situation”



Two approaches:

1. Physics of individual events
• individual wave-breaking events parameterization
• statistics of this events
• proper averaging to find wind input term

2. Statistical approach
• existing experimental data
• theoretical analysis
• numerical verification



Nonlinear effects are the must!
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Non-locality is a trap!
Local modification of the spectrum 
immediately modifies the spectrum 
everywhere.

Consequence:
Local input terms modification of 
the spectrum is interpreted as a 
global one.
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Dissipation is defined by Phillips spectrum 
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Let's rescale velocity:
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Theoretical consideration of 
Hasselmann equation:



Self-similar solution:



3/1For we get exactly
Resio et al. 2004 dependence



or

Don Resio (1989) had similar 
parameters from fluxes consideration.

New wind input term:





Conclusion:

1. Old wind input terms need to be re- 
scaled

2. Nonlinearity effects are CRUSIAL 
for the right wind input term

3. New wind input term satisfies:
• Experimental regression line
• Theoretical solution
• Numerical simulation
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Let's rescale velocity:
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Self-similar interpretation of the 
regression line



Self-similar solution:Self-similar solution:

Zakharov-Filonenko asymptotics:



From another side

Then for large frequencies


	New Wind Input Term Through Experimental, Theoretical and Numerical Approaches
	Slide Number 2
	Slide Number 3
	Time Limited Case
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Fetch Limited Case
	Slide Number 10
	Slide Number 11
	Slide Number 12
	CONCLUSION
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Objective:
	Two approaches:
	Slide Number 24
	Non-locality is a trap!
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Let's rescale velocity:
	Slide Number 34
	Slide Number 35
	Theoretical consideration of Hasselmann equation:
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Conclusion:
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Let's rescale velocity:
	Slide Number 54
	Self-similar interpretation of the regression line
	Slide Number 56
	Slide Number 57

