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comparison with previous studies
k660 from measured k of N2O
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N2000: Nightingale et al., In situ evaluation of air-sea gas exchange parameterization using novel conservation and volatile tracers, 2000; W2009: Wanninkhof et al. Advances in quantifying air-sea gas exchange and environmental forcing, 2009; Ho2011: Ho et al., 
Toward a universal relationship between wind speed and gas exchange: Gas transfer velocities measured with 3He/SF6 during the Southern Ocean Gas Exchange Experiment, 2011
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compared to field studies
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SF6, Krypton, N2O, CH3Cl
Bubble enhancement

13

additional gases: only water side concentration measured 
use exponential decrease of water side concentration to calculate k
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Bubble enhancement
SF6, Krypton, N2O, CH3Cl
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Bubble enhancement
SF6, Krypton, N2O, CH3Cl
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Bubble enhancement
SF6, Krypton, N2O, CH3Cl
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Bubble enhancement
SF6, Krypton, N2O, CH3Cl
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on the tracer’s solubility
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Summary 

15

transfer velocities of a large number of gases were measured in parallel in a 
controlled lab setting at wind speeds between 1.5 and 21 m/s using sea water 
taken from the North Atlantic

the Schmidt number exponent n transitions from 2/3 (smooth surface) to 1/2 
(wavy surface)

up to u10 ~ 6 m/s, the gas transfer velocity is suppressed to 1/3 compared to a 
clean water surface

surface active material hinders wave formation up to u10 ~ 6 m/s

additional bubbling enhances the gas transfer velocity depending on the tracer’s 
solubility

to do: in depth analysis of the underlying physics, model comparisons as well as 
synthesis with surface microlayer characteristics measurements


