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The effect of non-local processes on eddy covariance
air-lake gas fluxes at Lake Erken?

e Flow consists of numerous turbulent vortices (eddies).
e Eddies carry air parcels that contain a specific gas/humidity
concentration.
— Flux oc w/c’

w: vertical wind component, c: gas concentration, prime: deviations from mean
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— Why are there fluxes even when the lake is ice-covered?
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— Could CO3 be vertically entrained or horizontally advected?
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e Negative humidity skewness: Non-local processes
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Following van de Boer et al. (2014):

e Humidity skewness close to zero: Both non-local and local processes
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Following van de Boer et al. (2014):

e Positive humidity skewness: Local processes
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Humidity skewness versus CO, flux
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e Winter: higher fluxes for negative Skq: Non-local processes!

e Summer: highest fluxes for positive Skq: Local processes.
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Humidity skewness versus CO, flux
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— Correct fluxes for non-local effects.
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Flux correction - all data
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Corrected gastransfer velocity

e From the gas flux the !

gastransfer velociy, k
can be determined:
F=k(Cy—aG)

C,: concentration in water
C,: concentration in air
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e The corrected flux
determines a reduced k
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Summary

e Entrainment/advection is suggested to drive unexpected CO; fluxes
during ice-covered periods.

e CO; fluxes for free-water periods can be corrected for the
entrainment/advection effects.

e The corrected gastransfer velocity k falls closer to commonly used
parametrisations.
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Thanks for your attention!



