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Abstract A series of large eddy simulations is performed for convective boundary layer (CBL) with homogeneously
heated surface. The research aims at investigating the lack of energy budget closure on field energy flux measure-
ments reported in recent years. Time series of simulated turbulent wind, temperature and humidity show the fre-
quent occurrence of low-frequency eddies, which appear as the cluster-like thermals in the CBL. Following data pro-
cessing procedures adopted in eddy correlation techniques, the covariances with linear tendency removal or mean re-
moval only are calculated based upon the data produced from the large eddy simulation (LES). The results show
that the failure to capture low-frequency eddies due to finite sampling length is responsible for the great loss of flu-
xes evaluated by eddy correlation techniques in low wind CBL. The underestimation of energy fluxes increases with
increasing of the height and decreases with increasing of the wind speed. The results may enhance the understanding
of the inadequate sampling problem in eddy correlation techniques.
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Table 1  The parameters for the large eddy simulations
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Fig. 5 Comparison between the temperature flux removing mean and trend and the area-averaged value (120 — 150 min simulated result) :

(a) Background wind speed 0 m/s; (b) background wind speed 1 m/s; (¢) background wind speed 2 m/s; (d) background wind speed 4 m/s
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Fig. 6 Same as Fig. 5, but for comparison of humidity flux and the area-averaged value
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