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Effect of gas-transfer velocity parameterization choice on air-sea CO2 fluxes in the NA and the EA 

– Ocean Science, 12,2591-2616, doi:10.5194/osd-12-2591-2015,2015, 

 

Monthly dynamics of the carbon dioxide exchange in the Artic Ocean as effect of changes in the 

gas transfer velocity and partial pressure of CO2 in seawater, during 2010 – Oceanologia, 2016 in 

review 



Background 

http://www.oceanflux-ghg.org/content/download/73011/949145/file/Shutler_AirSeaGaz-Brest2013.pdf 
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Motivation 
Seasonal sea ice coverage, especially in winter, reduces the exchange of energy, mass and 
gas between the atmosphere and ocean, and also affects negative for the penetration of 
sunlight into the ocean.  

Arctic is the most changing part of our world  
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Oceanic whitecaps mark areas of enchance air-sea gas exchange and knowledge of the 
variation of whitecapping can therefore improve the calculation of gas fluxes between ocean 
and atmosphere  
                 Anguelova and Webster, 2006 

 



Whitecapping parameterizations 
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Momentum fluxes 
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Millions of CO2 partial pressure measurements are 
used to create climatologies of net air-sea fluxes. 
However the flux calculations depend of still 
uncertain physical formula for gas transfer velocity. 
Our motivation is to check how the choice of k 
formula affects fluxes in North Atlantic and the 
European Arcticas as well as compare air-sea CO2 
fluxes with ΔpCO2 and wind speed 

F = k * pCO2air – pCO2water 

gas 
transfer 
velocity 

„k” 

partial 
pressure 
difference 
„ΔpCO2” 

air-sea CO2 flux 
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k / WS CO2  / pCO2W F / k F / ΔpCO2 F / pCO2W F / pCO2A 

r² = 0.99 r² = 0.88 r² = 0.93 r² = 0.55 r² = 0.64 r² = 0.3 
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Some conclusions 

 Gas transfer velocity k parameterizations using U3 
result in larger net fluxes in all studied areas 
comparing to the (mostly newer) U2 parameterizations. 

 The difference between net fluxes in U2 and U3 
parameterizations is smaller in the North Atlantic and 
Arctic regions (~ 20%) than globally (~ 30%) contrary 
to our expectations (stronger winds!). 

 Both, the constant direction of the air-sea CO2 fluxes in 
all seasons and the typical NA wind speeds of about 9 
m/s, accidently make the NA an area where the choic 
of k parameterizations causes very small flux 
uncertainy an annual fluxes.  

 In monthly scale air-sea CO2 fluxes are strongly 
dependent on gast transfer velocity than pCO2. 
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Future work 
 



Thank you  
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