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A problem of the eddy covariance method is the common absence of a surface energy balance. That is the sum of
sensible and latent heat fluxes is often less than the difference between net radiation and soil heat flux. A number
of studies discussed potential reasons ranging from sensor alignment and flow distortion, non-ideal terrain and
inconsistent source areas, to flux divergence, averaging periods, local advection or effects of turbulent organized
(coherent) structures. To address the systematic underestimation of the surface energy balance we question
prerequisites to be fulfilled for the application of the classical covariance measure in eddy covariance theory.
The eddy covariance method utilizes the classic covariance function between two random variables X and Y,
Cov(X,Y) = E [(X-E[X]) (Y-E[Y])], with E[Z] being the expected value of Z. Prerequisites to be fulfilled are
stationarity of E[X] and E[Y] over the averaging period or finite second moments for X and Y. Reprocessing
20 Hz raw data we explore the effects of application of an alternative covariance measure on the magnitude of
sensible and latent heat fluxes. The chosen covariance measure is derived from the two-sample variance (Werle
2010, AgrForMet 150, 832-840), and devoid of prerequisites.
The lack of surface energy balance sets major limits on the use of eddy covariance data for model testing,
calibration, or validation, as most models of energy fluxes are based on energy balance closure. Hence, testing of
alternative covariance measures provides a starting point for the derivation of sensible and latent heat flux products
compatible with the surface energy balance concept, and of better use in the modeling community.


