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Variability of turbulent carbon dioxide flux netto at different
time scales in an apple orchard ecosystem in Central Poland

Continuous measurements of CO, turbulent flux carried out with the eddy covariance method have been made in Mazovia Region (Central Poland) since mid-February
2023. The measurement station is located in the apple orchard in the rural area about 70 km south of Warsaw. The nearest neighborhood of the measurement site is
characterised by flat terrain dominated by apple orchards with sparsely spaced households.

The measurements were carried out in a commercial apple orchard. Trees (variety-Gala, rootstock-M9) were planted in 2020 at distances of 3,4 x 1 m.

The measurement system consists of fast and slow response part. The eddy covariance measuremnets (10 Hz frequency) are performed using: 3D WindMaster sonic
anemometer and LI-COR 7200 closed-path H,O/CO, gas analyzer. Slow-response sensors provide data on the components of radiation balance (radiometer
Kipp&Zonen) as well as air temperature and relative rehumidity at two levels (1 and 2m).

The turbulent CO, fluxes were calculated on a 30-min basis. The raw data were computed using the EddyPro -7.0.9 software taking into account the necessary
corrections i.a.: angle-of-attack (Nakai and Shimoyama, 2012), despiking (Mauder et al., 2013), double axis rotation, block average detrending, time lags compensation
and spectral correction of low-pass/high-pass filtering effects (Moncrietf et al., 1997; Moncrietf at al., 2004). The quality control of the flux data was performed based on
stationarity test (Mauder and Foken, 2004). Finally we used data of the highest quality (qc=0). Additionally friction velocity (u*) threshold u*>0.1 m/s has been applied.
Filling the data gaps and partitioning of the observed NEE into GEP and R_., was performed based on nighttime data (Reichstein et al., 2005).
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Fig. 1 Location of the
measurement site.
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Fig. 4 Diurnal courses of mean total solar radiation
[W/m?] by months, in the period Feb-Dec 2023.
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Fig. 2 Pictures of an apple orchard with marked EC tower location.
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Fig. 3 Google map of the flux tower area with

footprint raster and contour lines from 10 to
90%, in 10% steps, in the period Feb-Dec 2023
(Kljun et al., 2015).
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Fig. 5 Diurnal courses of mean air temperature [C deg]
by months, in the period Feb-Dec 2023.
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Fig. 6 Diurnal courses of mean relative humidity [%]
by months, in the period Feb-Dec 2023.
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Fig. 8 Wind speed/direction frequency by season (left panel) and for whole measuring period (right panel)
calculated for all available data in the period Feb-Dec 2023.
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Fig. 7 Average diurnal pattern of NEE (umol CO, m? s) in the period
Feb-Dec 2023 (negative NEE — net sink of CO,).
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Fig. 11 Average monthly pattern of NEE, GPP and R
(umol CO, m? s?) for all available data in the period Feb-Dec 2023.
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Fig. 9 Wind rose for four levels of NEE (umol CO, m= s7)
in the period Feb-Dec 2023.
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Fig. 10 Contribution of individual

wind direction to overall mean of
NEE (umol CO, m? st)

in the period Feb-Dec 2023.
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and midnight (22:00-02:00) (right panel) hours during growing season (May-Sep).

30

Fig. 12 Frequency distribution of 30-min NEE values calculated for midday (10:00-14:00) (left panel)
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