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An old good text:  Owen M. Phillips,  The Dynamics of the Upper Ocean,  CUP, 1966, 1977 (Scott Library) 

On-Line availability through library, 

BOOK  

Air-sea interaction : laws and mechanisms  

Csanady, G. T. 

2001 

Available at Steacie Science & Engineering Library Steacie Stacks (GC 190.2 C73 2001)  
Available Online  
 

The near-surface layer of the ocean : structure, dynamics and applications  

Soloviev, Alexander, author.; Lukas, Roger, author. 

2014 

Available Online  
 

Lots of Canadian involvement in Air Sea Interaction, at BIO (Fred Dobson, Stuart Smith), UBC (Paul 

LeBlond, Robert Stewart) , CCIW (Mark Donelan – then moved to Miami). Also Southampton University, 

UK, (Henry Charnock, Tom Ellison, John Woods and Jim Salmon, Peter Gent and myself). 

Notes from Soloviev, Chapters 1,2 

 

 

 

https://ocul-yor.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991019942989705164&context=L&vid=01OCUL_YOR:YOR_DEFAULT&lang=en&search_scope=MyInst_and_CI&adaptor=Local%20Search%20Engine&tab=Everything&query=any,contains,Air%20Sea%20Interaction&mode=basic
https://ocul-yor.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991035410119705164&context=L&vid=01OCUL_YOR:YOR_DEFAULT&lang=en&search_scope=MyInst_and_CI&adaptor=Local%20Search%20Engine&tab=Everything&query=any,contains,Soloviev,%20A%20and%20LuKas&offset=0


Above the water: Drag coefficients u*2 = CDU10
2 – the Charnock-Ellison formula (z0 = 0.011u*2/g):   

 

 

Sea state?  Takes time to develop, is there an equilibrium “Fully aroused sea”?  And time to decay, sea 

and swell. 

Wave generation by wind.  Miles and Phillips mechanisms.  Gent and Taylor model. 

Grimshaw, 2018 

 
 

numerical model of the air flow above water waves 
P. R. Gent (a1) and P. A. Taylor (a1)  

o DOI: https://doi.org/10.1017/S0022112076001158 

Published online by Cambridge University Press: 11 April 2006 

 

https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=P.%20R.%20Gent&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=P.%20A.%20Taylor&eventCode=SE-AU
https://doi.org/10.1017/S0022112076001158


 
 

Pressure minimum forward of the crest, maximum forward of the trough. So wind can produce a drag on 

the waves, and transfer momentum and energy.  Effects of adding roughness variation.   

Gong et al findings on flow over wavy surfaces, Turbulent boundary-layer flow over fixed aerodynamically 

rough two-dimensional sinusoidal waves  

W. Gong, Peter A. Taylor, Andreas Dörnbrack : Published online by Cambridge University Press: 26 April 

2006, pp. 1-37, Print publication: 10 April 1996 

 

 
 

Maybe this organized flow can add to momentum transfer – an idea still floating around. 



Surface energy and gas transfer issues 

 

 
 

 



A sea surface microlayer – molecular diffusion, cool skins, diurnal thermoclines, solar radiation 

penetration.  Surface renewal events. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A simpler model, from COHERENS, 

 

Afsharian, S., & Taylor, P. A. (2019). On the potential impact of Lake Erie wind farms on water 

temperatures and mixed‐layer depths: Some preliminary 1‐D modeling using COHERENS. 

Journal of Geophysical Research: Oceans, 124, 1736–1749. https://doi.org/10.1029/2018JC014577  

 

  

 

 

 
 

 

https://doi.org/10.1029/2018JC014577


 
  



   

 

 

 

 

 



Salinity effects ; evaporation releases salt, increases density.  Rain reduces salinity.  River outflow 

situations. 

Sediments, sand.  Modifies density, affects stratification, a modification of MOST. 

From Taylor and Dyer 1977, The Sea.  X = ln(C/C0).. Modified MOST … 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


