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Version changes
In all versions greater than v001, “Gap” flags were removed. All “with-gaps” versions in the above list adjusted the way that filtering is applied to the data. Data were no longer filtered for stationarity or integral turbulence characteristics. Instead, a new flag indicating the class of stationarity and ITC according to Foken et al. 2004 was added. In addition, the supporting meteorological and soil data in all files above was no longer gap-filled.

L1 Preliminary Fluxes (AMF_USTW2_YYYY_L1_WG_V001.csv)
Raw data were collected at 10 Hz. All processing is done using in-house Matlab code. Raw 10 Hz data is filtered for spikes and range checks before flux calculation. Level 1 preliminary fluxes and supporting meteorological data are calculated as 30-minute block averages with the time stamp at the end of the block. Fluxes are WPL (1980) corrected, including the modified WPL correction for the LICOR 7700 analyzer (FCH4) that accounts for spectral broadening in the instrument. Fluxes are not corrected for storage or high frequency attenuation (cospectral correction). Our empirical analysis of high frequency flux attenuation indicates that this correction is approximately 5% for both FCO2 and FCH4, well below the analytical correction. Therefore, we choose not to apply a correction.
 “With gaps” 30-minute flux data are filtered according to range check, variance check, poor sensor diagnostic value, and excessive vertical coordinate rotation angle of the sonic. Data are not filtered according to u*, stationarity, or integral turbulence characteristics.
L1 Finalized, Gap-filled Fluxes (AMF_USTW2_YYYY_L1_GF_V001.csv)
At this output stage, suspect fluxes identified in L1 preliminary fluxes (including data filtered above, as well as poor u*, poor stationarity, and poor ITC) are removed and filled with values obtained from the neural network gap-filling procedure (described below). FCO2 fluxes at this stage are also partitioned into gross photosynthesis and respiration.
To gap-fill flux variables, we use an artificial neural network approach optimized for both representativeness and generalizability. To facilitate representativeness, explanatory data are divided into 8-15 natural data clusters via the k-means method. Data used to train, test, and validate the ANN are proportionately sampled from these clusters so that the resultant ANN is not biased toward conditions that have better flux data coverage. To facilitate generalizability of the ANN, several architectures of increasing complexity are tested. Each architecture is initialized ten times with random starting weights, and the initialization resulting in the lowest MSE is used. The simplest architecture for which further increases in complexity result in less than a 5% reduction in MSE is chosen and the prediction is saved. This procedure is repeated with twenty resamplings of the data. The median prediction is used to fill each gap.
Explanatory variables used to gap-fill flux variables are listed in Table 1 below. FCO2 is gap-filled separately for daytime and night-time data. The ANN predictions resulting from the night-time gap-filling are used to model ER for all periods (daytime and night-time). GPP is then calculated as the difference between the gap-filled FCO2 time series and modeled ER (GPP = FCO2 – ER). 

Table 1. Variables used in the ANN gap-filling procedure
	Flux
	H
	LE
	FCO2 DAY
	FCO2 NIGHT

	Gap-filling variables
	TA
RNET
VPD
SWC_10cm
Season (sin & cos functions)
	TA
RNET
VPD 
SWC_10cm
Season (sin & cos functions)
	TA
PAR
VPD 
SWC_10cm
Season (sin & cos functions)
	TA
SWC_10cm
Season (sin & cos functions)



Table 2. Sensor height/depth.
	Sensor
	Model
	Heighta/Depth

	Sonic anemometer 
	Gill WindMaster Pro
	5.2 m

	Open-path IRGA
	LI-COR LI-7500
	5.15 m, lateral distance from sonic is 23 cm east

	Temperature & RH
	Vaisala HMP60
	5.0 m

	PAR Up and Down
	Kipp and Zonen 
PQS-1
	4.47 m

	4 component net radiometer 
	
	4.47 m

	Soil water content
	Dynamax ML2x
	1 sensor each at 10 and 20 cm depth

	Soil heat flux
	Hukseflux HFP01
	3 replicates at 3 cm depth

	Soil temperature
	Copper constantan thermocouples
	3 replicates at -2, -4, -8, -16, and -32 cm


aHeights of flux instruments are to the middle of the path.



