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represents an order of magnitude longer sample interval compared to iii) VDEC: virtual disjunct eddy covariance (vDEC) as suggested by Karl et al. (2002). Fluxes were calculated 084 026 098 084 029 098 084 033 098
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. » : VDEC 095 016 097 095 007 097 095 011 098
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Fluxes for one month are calculated with the standard eddy covariance Our cross-correlation analyses used for lag determination (Fig. 2) show smoothing of the peak, and an ~ 0.7.s and
method and compared to fluxes calculated based on the disjunct data 1 s lag for the original CO, and H,O data, respectively. The vDEC sampling approach shows a similar effect H.O RRES 882 igg g-gg g-gg f-gg 2-88 g-gg i-gg i-gg
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Figure 1 Example concentration time series illustrating
disjunct sampling (vDEC, AT = 3 s) of the original 20 Hz
data and the and methods for filling gaps in
the concentration time series.

Using the cut-off frequencies shown in Fig. 4 and implementing an additional empirical transfer-function based
correction proposed by Aubinet et al. 2000 allowed us to correct and GFi for their respective flux losses,
resulting in and cGFi.

In conclusion, all approaches investigated in this study yielded reasonable results (as compared to the original
20 Hz data), provided that the appropriate corrections for flux loss were applied. The vDEC method involved fewer
empirical corrections and may thus be regarded as the best choice for dealing with disjunct data from a theoretical
point of view, even though the noisy nature of the cross-correlations poses problems with lag determination using
the maximum cross-correlation method.
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Figure 2 Frequency distribution of lag times calculated
with the maximum cross-correlation method for the
original data 20 Hz data and the vDEC, and
methods. Insets show results of the cross-correlation
analysis for one typical half-hourly period.

Figure 3 Average cospectra for unstable conditions of the
vertical wind component (w') and concentrations of CO,
for the VDEC, and methods in comparison with
the original 20Hz data. Sensible heat (W'T’) cospectra are
shown as a reference.

Table 1 Results of a linear regression analysis of fluxes (CO,:
pmol m2 s, H,0: J m2 s?) calculated with the original 20 Hz data against
the three methods (VDEC, ¥ ).
/ ... corrected method of the respective gap-filling approach; k
. slope of linear regression (dimensionless); d ... y-intercept of linear
regression (umol m2 st and J m2 s for CO, and H,O, respectively; r2 ...
coefficient of determination, AT ... disjunct sampling interval (s)
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Figure 4 Parameter f, describing the additional low-pass
filtering effect induced by the and methods. Error
bars refer to + 1 standard deviation.
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