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Dynamical equations :

Hasselmann (kinetic) equation :
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Two reasons why the weak turbulent theory 
could fail:

1.Presence of the coherent events  -- solitons, 
quasi - solitons, wave collapses or wave-
breakings

2.Finite size of the system – discrete Fourier 
space:

Quazi-resonances
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Known macroscopic exhibition 

of quasi-resonances:

Frozen turbulence of capillary waves

Zakharov, Pushkarev, 1996, 2000

Mezoscopic turbulence of gravity waves

Zakharov, Korotkevich, Pushkarev, 2005



Dynamic equations:
domain of 4096x512 

point in real space

Hasselmann equation:
domain of 71x36 points in 
frequency-angle space
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Three damping terms:

1. Hyper-viscous damping

2. WAM cycle 3 white-capping damping

3. WAM cycle 4 white-capping damping
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0.5 Cds =×= − δ,1036.2 5

0.5   Cds =×= − δ,1010.4 5

WAM Dissipation Function:

WAM cycle 3:

WAM cycle 4:

Komen 1984

Janssen 1992 
Gunter 1992
Komen 1994
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Dashed line - Hasselmann, solid line - dynamical equations
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Dashed line - Hasselmann, solid line - dynamical equations
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Dashed line - Hasselmann, solid line - dynamical equations
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1. Weak turbulence is confirmed by 
direct simulation of dynamical 
equations if the real-space domain 
is big enough

2. Experimental pools have to be 
longer that 200m to get the physics 
equivalent to the open ocean 
conditions

Conclusions:
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