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Diagram of Air – Sea Interaction 
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Monin – Obukhov Turbulent Layer 

Turbulent Fluxes 

Cu, CT, CE – coefficients of drag, heat and evaporation  

Ua(Z=10m)=U10 

C0 - wave  phase velocity  

 uC /0 - wave  age 

≈ 32.87 - developed waves    

 - wave elevation  RMS 
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1 (ex p) Donelan  et al., 1993,

2 (ex p) Benilov    et al., 1976,

3 (ex p) DeCosmo et al., 1996,

           Maat         et al., 1991,

           Smith         et al., 1992

4 (theory) Benilov  et al., 1978
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Atmospheric Wave – Turbulent Sub-Layer 

Wind Velocity Deviation from the Log- Profile Wave Manifestation  in the Turbulent Spectra 



Momentum and Energy of Wave Motion 

The budget of wave momentum and energy with the wave breaking  

                   (HUWF - horizontally uniform wave field) 

www dkdkΦgE MCk   021
4

3
)(

2

00w CCM C
g

dkkdkΦww
3

)( 21


   k

The wave energy  

wM   wbwt wwbw qqE t

The wave momentum  

1
2


aa

w

u

 2

0w C 4

wb 10
3

0wwb βCρq 410



  
 
 
 

UNSTABLE

STABLE

 
  

  
  

   


0.9
*( 

 
 

 

UNSTABLE

STABILITY DIAGRAM

0.00 0.20 0.40 0.60 0.80 1.00




0.0

0.6

0.8

1.0

0.4

0.2




Oceanic Wave –Turbulent Sub-Layer 

The Turbulence Generated by 

 the Potential Surface Waves   

Instability of Vortexes in the Field  

of the Potential Surface Waves  

2  =  1 = a/ 



The examples of phase portraits on the (1, 2)-plane 
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Turbulence of the Wave - Turbulent Sub-Layer 
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Diffusive Turbulent Sublayer, k- turbulence  
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“Wall Turbulence” Sublayer, k- turbulence  
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CONCLUSION 

 

*  The turbulent boundary layers around the air-sea interface 

     and the interface itself are the unified dynamical system 

 

*  The final results provide the complete set of turbulent 

     characteristics important in the air-sea interactions. 

 

*  The turbulent characteristics are well consistent with  

     observations 
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