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Overview 

• Review of field measurements of k 

– Breadth of techniques 

– Classification by gas etc. 

– What do isotopic analyses tell us? 

• What can make sense of all/most of the 

results? 

– Differences between gases 

– Other mechanisms 

– Is temperature a key? 

– Hybrid models revisited 



Methods 

a) Chamber or dome measurements of CO2 flux 

b) Micrometeorological measurements of CO2 flux 

c) Budgets of dissolved inorganic carbon (DIC) 

d) Modelling of oceanic DIC 

e) Carbon isotope methods 

f) Oxygen and nitrogen in the atmosphere 

g) Oxygen covariance in the ocean and oxygen deficit method 

h) Oxygen and nitrogen oceanic time series 

i) Triple isotopes of oxygen 

j) Noble gas time series 

k) Radon deficit method 

l) Purposeful tracers (including dual tracer method) 

m) Micrometeorological measurements of dimethyl sulphide 

 











Isotopic Studies 

• Naegler et al., 2006 

• Sweeney et al., 2007 

 

• Krakauer et al. 2006 

 



Latitudinal variation in k and U 



Data Density 



Problems in the Southern 

Ocean 









An Imposed Temperature Dependence 





Why the variation in Sc-normalised 

transfer velocity? 
 

1)Different gases, Sc-1/2 doesn’t work 

 Some evidence of k less for more soluble 

gas, but unconvincing 

2)Water Temperature 

Solubility 

Viscosity 

Convection 

Hydration/Dehydration  

3)Water Temperature and Sea State (Reynolds 

number argument) 
 



kw = max [kminimum , Sc-1/2 a U* + 

b(Sc, solubility, viscosity) Rew ] 



Pessimists 

are rarely 

disappointed 


