
Air/Sea Transfer of a Gas: 

 

The rate of air-to-sea transfer (mole flux), for gas “A”, is described using  

 

])[( APHeF AAAA          (3) 

   

Here Ae  is the gas’ transfer velocity (m/s), AH  the gas’ Henry’s law coefficient (mol kg-1 Pa-1), 

AP  is the gas’ partial pressure (Pascal) (within the atmospheric surface layer), ][A  is the gas’ 

concentration within the ocean surface layer (mol/kg) and is a factor that converts mole per 

kilogram to mole per cubic meter of solution 

 

Note: 

  

1) The dimensions of AF  are mol m-2 s-1.   Can you convert this molar flux to a mass flux?   

 

2) For studies of geochemical cycling we are interested in the mass flux of an element (e.g. 

oxygen).  Suppose the mole flux of CO2 is 100 mole per square meter per year, what is the carbon 

mass flux? 

 

2) Transfer velocity is a function of the chemical nature of the species fluxing, turbulence within 

the atmospheric surface layer and turbulence within the ocean surface layer    

 

3) For CO2 the transfer velocity is ~3x10-5 m/s. 



 



Note: 

 

1) Thermodynamic driving force for air-to-sea transfer ][APH AA   

 

2) If AA PHA ][ , then “A” is said to be subsaturated (“A” is fluxing from the atmosphere to the 

sea) 

 

3) If AA PHA ][ , then “A”  is said to be supersaturated (“A” is fluxing from the sea to the 

atmosphere) 

 



 

The Carbon Biogeochemical Cycle in the Anthropocene: 

 

http://en.wikipedia.org/wiki/Anthropocene 
 


