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Data Processing 
 
The data processing pipeline for the FLUXNET2015 Dataset was developed in a collaboration 
between personnel from the European Ecosystem Fluxes Database, ICOS Ecosystem Thematic 
Centre (ICOS-ETC) and the AmeriFlux Management Project (AMP). It adapts code developed 
by the community, integrating with code developed by the teams into a consistent and uniform 
data processing pipeline. The starting point for the data processing is half-hourly data collected 
and processed at FLUXNET sites. The pipeline generates uniform and high quality derived data 
products suitable for studies requiring intercomparability of data from multiple sites. The 
harmonization and data quality control activities are particularly important for the FLUXNET2015 
Dataset. Regional network coordination offices, in particular for OzFLUX-TERN, ChinaFlux, 
AsiaFlux, and FLUXNET-Canada are participating in the harmonization and data quality 
screening for the sites in their networks. 
 
 

 
Figure 1. Processing Pipeline for FLUXNET2015 Release.  
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Temporal aggregations are generated at last step using each variable. These are all 
concatenated into the data distribution formats at the Product Merging step, which generates 
the final file representation for data products at all temporal aggregation resolutions. 
 

1. QA/QC Procedures 
Before product generation starts, data for each site goes through quality assurance / quality 
control (QA/QC) steps tailored to the generation of these derived data products (e.g., gap-filling 
or uncertainty estimation). A few of these QA/QC steps are described in PASTORELLO et al. 
2014 (eScience). Quality checks are done over single variables (e.g., overall trends at multiple 
temporal resolutions), multiple/combined variables (e.g., variables that should vary comparably), 
or can be more specialized tests (e.g., comparing measured radiation to the maximum, top of 
the atmosphere radiation expected for a given location). 
 

2. Micrometeorological Processing 
Meteorological data includes at the moment a selection of variables that will be expanded in the 
next incremental releases. The variables are gapfilled with MDS but, for a selection of them 
where it was possible, also downscaled at site level from ERA-interim reanalysis data  following 
the method described by Vuichard and Papale 2015 (ESSD). A proposed optimal combination 
of the two products is also produced (identified with _F). 
 
Half hourly or hourly: 
The file contain a set of meteorological variables gapfilled and/or downscaled from the 
ERA-interim dataset. The downscaling both in space (from cell to tower) and time (6 hourly to 
half hourly) is applied to seven variables using regressions with the site measurements when 
available according to the method described in Vuichard and Papale 2015. 
 
The gapfilling of the site level measurements have been done using the MDS method as 
described in Reichstein et al. 2005. 
 
For the variables where the ERA-interim downscaling has been applied, a merged version using 
the MDS gapfilled and the downscaled is also provided. 
 
Daily: 
The file contain a set of meteorological variables gapfilled and/or downscaled from the 
ERA-interim dataset aggregated at daily time resolution. The downscaling both in space (from 
cell to tower) and time (6 hourly to half hourly) is applied to seven variables using regressions 
with the site measurements when available according to the method described in Vuichard and 
Papale 2015. 
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The gapfilling of the site level measurements have been done using the MDS method as 
described in Reichstein et al. 2005. 
 
For the variables where the ERA-interim downscaling has been applied, a merged version using 
the MDS gapfilled and the downscaled is also provided. 
 
Weekly: 
The file contain a set of meteorological variables gapfilled and/or downscaled from the 
ERA-interim dataset aggregated at weekly time resolution. The downscaling both in space (from 
cell to tower) and time (6 hourly to half hourly) is applied to seven variables using regressions 
with the site measurements when available according to the method described in Vuichard and 
Papale 2015. 
 
The gapfilling of the site level measurements have been done using the MDS method as 
described in Reichstein et al. 2005. 
 
For the variables where the ERA-interim downscaling has been applied, a merged version using 
the MDS gapfilled and the downscaled is also provided. 
 
Monthly: 
The file contain a set of meteorological variables gapfilled and/or downscaled from the 
ERA-interim dataset aggregated at monthly time resolution. The downscaling both in space 
(from cell to tower) and time (6 hourly to half hourly) is applied to seven variables using 
regressions with the site measurements when available according to the method described in 
Vuichard and Papale 2015. 
 
The gapfilling of the site level measurements have been done using the MDS method as 
described in Reichstein et al. 2005. 
 
For the variables where the ERA-interim downscaling has been applied, a merged version using 
the MDS gapfilled and the downscaled is also provided. 
 
Yearly: 
The file contain a set of meteorological variables gapfilled and/or downscaled from the 
ERA-interim dataset aggregated at yearly time resolution. The downscaling both in space (from 
cell to tower) and time (6 hourly to half hourly) is applied to seven variables using regressions 
with the site measurements when available according to the method described in Vuichard and 
Papale 2015. 
 
The gapfilling of the site level measurements have been done using the MDS method as 
described in Reichstein et al. 2005. 
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For the variables where the ERA-interim downscaling has been applied, a merged version using 
the MDS gapfilled and the downscaled is also provided. 
 

2.1 Metadata 
The AUXMETEO file reports for each of the variables where the ERA downscaling is applied the 
statistics of the regression: ERA_SLOPE, ERA_INTERCEPT, ERA_RMSE, 
ERA_CORRELATION 
 
 

3. Heat Processing 
Energy fluxes (H and LE) are gapfilled using the MDS method (Reichstein et al 2005 GCB). As 
additional product for modelers there is also an "energy balance corrected" version of LE and H, 
based on the assumption that bowen ratio is correct. This is a test product that should be 
evaluated carefully and where an uncertainty estimation has been included based on the 
variability of the correction factor. The methodology used to calculate the “energy balance 
corrected” fluxes are different for the different time resolutions: 
 
Half hourly or hourly: 
The corrected fluxes are obtained multiplying the original, gapfilled LE and H data by an energy 
balance closure correction factor (EBC_CF), which is calculated starting from the half-hours 
where all the components needed to calculate the energy balance closure were available -- 
measured Net Radiation and Soil Heat Flux, and measured or good quality gapfilled Latent Heat 
and Sensible Heat. The correction factor is calculated for each half-hour as (NETRAD - G) / (H 
+ LE), and the time series is filtered removing the values that are outside 1.5 times the 
interquartile range and used as basis to calculate the corrected H and LE fluxes. 
The correction factor and corrected fluxes are obtained using three hierarchical methods 
(described below). If ECB_CF Method 1 fails for a sliding window (i.e., less than five ECB_CF 
values are obtained), ECB_CF Method 2 is tried. If no ECB_CF is available for being averaged 
in ECB_CF Method 2 (e.g., in case of long gaps), the ECB_CF Method 3 is used. 
 

● ECB_CF Method 1: For each half-hour, a sliding window of +/- 15 days is used to select 
half-hours with timestamps within times of day of 22:00-02:30 and 10:00-14:30. These 
time of day restrictions aim at avoiding sunrise and sunset periods where changes in the 
heat storage in the ecosystem are more significant, causing the energy balance to not 
close using the available measurements. The resulting ECB_CF from the selected 
half-hours are then used to calculate corrected versions of the LE and H fluxes: for all 
half-hours of data, each ECB_CF value generates one version of corrected H and LE is 
calculated. The 25, 50, and 75th percentiles of the corrected fluxes are then extracted 
(LE_CORR25, LE_CORR, LE_CORR75, H_CORR25, H_CORR, and H_CORR75) for 
each half-hour. 
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● ECB_CF Method 2: ECB_CF is obtained from an average of all ECB_CF values used to 
calculate LE_CORR and H_CORR obtained with ECB_CF Method 1 within a sliding 
window of +/- 5 days and +/- 1 hour of the current timestamp. With ECB_CF Method 2 
LE_CORR25, H_CORR25, LE_CORR75 and H_CORR75 are not calculated. 

 
● ECB_CF Method 3: A sliding window of +/- 5 days is used for the same half-hour in the 

previous and next years, with the current ECB_CF being obtained from the average of all 
available ECB_CF values in the window. With ECB_CF Method 3 LE_CORR25, 
H_CORR25, LE_CORR75 and H_CORR75 are not calculated. 

 
Daily: 
The corrected fluxes are obtained multiplying the original, gapfilled LE and H data by an energy 
balance closure correction factor (EBC_CF), which is calculated starting from the half-hours 
where all the components needed to calculate the energy balance closure were available -- 
measured Net Radiation and Soil Heat Flux, and measured or good quality gapfilled Latent Heat 
and Sensible Heat. The correction factor is calculated for each day as (NETRAD - G) / (H + LE), 
using the daily averages of these variables, and the timeseries is filtered removing the values 
that are outside 1.5 times the interquartile range and used as basis to calculate the corrected H 
and LE fluxes. 
The correction factor and corrected fluxes are obtained using three hierarchical methods. If 
ECB_CF Method 1 fails for a sliding window (i.e., less than five ECB_CF values are obtained), 
ECB_CF Method 2 is tried. If no ECB_CF is available for being averaged in ECB_CF Method 2 
(e.g., in case of long gaps), the ECB_CF Method 3 is used. 
 

● ECB_CF Method 1: For each day, a sliding window of +/- 7 days is used to select up to 
15 ECB_CF values. The resulting ECB_CF from the selected values are then used to 
calculate corrected versions of the LE and H fluxes: for all days, each ECB_CF value 
generates one version of corrected H and LE is calculated. The 25, 50, and 75th 
percentiles of the corrected fluxes are then extracted (LE_CORR25, LE_CORR, 
LE_CORR75, H_CORR25, H_CORR, and H_CORR75) for each day. 

 
● ECB_CF Method 2: ECB_CF is obtained from an average of all ECB_CF values used to 

calculate LE_CORR and H_CORR obtained with ECB_CF Method 1 within a sliding 
window of +/- 5 days. With ECB_CF Method 2 LE_CORR25, H_CORR25, LE_CORR75 
and H_CORR75 are not calculated. 

 
● ECB_CF Method 3: A sliding window of +/- 5 days is used for the same day in the 

previous and next years, with the current ECB_CF being obtained from the average of all 
available ECB_CF values in the window. With ECB_CF Method 3 LE_CORR25, 
H_CORR25, LE_CORR75 and H_CORR75 are not calculated. 

 
Weekly: 
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The corrected fluxes are obtained multiplying the original, gapfilled LE and H data by an energy 
balance closure correction factor (EBC_CF), which is calculated starting from the half-hours 
where all the components needed to calculate the energy balance closure were available -- 
measured Net Radiation and Soil Heat Flux, and measured or good quality gapfilled Latent Heat 
and Sensible Heat. The correction factor and corrected fluxes are obtained using three 
hierarchical methods. If ECB_CF Method 1 fails (i.e., less than at least 50% of the half-hours 
had all four components measured in that week), ECB_CF Method 2 is tried. If no ECB_CF is 
available for being averaged in ECB_CF Method 2 (e.g., in case of long gaps), the ECB_CF 
Method 3 is used. 

● ECB_CF Method 1: ECB_CF is calculated for each week as (NETRAD - G) / (H + LE), 
using the weekly averages of these variables. 

● ECB_CF Method 2: EBC_CF is calculated as the average of the EBC_CF (obtained 
with method 1) of a moving window of +/- 2 weeks. 

● ECB_CF Method 3: ECB_CF is calculated as the average of the EBC_CF in a moving 
window of +/- 2 weeks in the same week from previous and next years. 

 
Monthly: 
The corrected fluxes are obtained multiplying the original, gapfilled LE and H data by an energy 
balance closure correction factor (EBC_CF), which is calculated starting from the half-hours 
where all the components needed to calculate the energy balance closure were available -- 
measured Net Radiation and Soil Heat Flux, and measured or good quality gapfilled Latent Heat 
and Sensible Heat. The correction factor and corrected fluxes are obtained using three 
hierarchical methods. If ECB_CF Method 1 fails (i.e., less than at least 50% of the half-hours 
had all four components measured in that month), ECB_CF Method 2 is tried. If no ECB_CF is 
available for being averaged in ECB_CF Method 2 (e.g., in case of long gaps), the ECB_CF 
Method 3 is used. 

● ECB_CF Method 1: ECB_CF is calculated for each month as (NETRAD - G) / (H + LE), 
using the monthly averages of these variables.  

● ECB_CF Method 2: EBC_CF is calculated as the average of the EBC_CF (obtained 
with method 1) of a moving window of +/- 1 month. 

● ECB_CF Method 3: ECB_CF is calculated as the average of the EBC_CF in a moving 
window of +/- 1 month in the same month from previous and next years. 

 
Yearly: 
The corrected fluxes are obtained multiplying the original, gapfilled LE and H data by an energy 
balance closure correction factor (EBC_CF), which is calculated starting from the half-hours 
where all the components needed to calculate the energy balance closure were available -- 
measured Net Radiation and Soil Heat Flux, and measured or good quality gapfilled Latent Heat 
and Sensible Heat. The correction factor and corrected fluxes are obtained using three 
hierarchical methods. If ECB_CF Method 1 fails (i.e., less than at least 50% of the half-hours 
had all four components measured in that year), ECB_CF Method 2 is tried. If no ECB_CF is 
available for being averaged in ECB_CF Method 2, the ECB_CF Method 3 is used. 
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● ECB_CF Method 1: ECB_CF is calculated for each year as (NETRAD - G) / (H + LE), 
using the yearly averages of these variables. 

● ECB_CF Method 2: EBC_CF is calculated as the average of the EBC_CF (obtained 
with method 1) of a moving window of +/- 1 year. 

● ECB_CF Method 3: EBC_CF is calculated as the average of the EBC_CF (obtained 
with method 1) of a moving window of +/- 2 years. 

 

3.1 Random uncertainty 
The random uncertainty in the H and LE fluxes is also estimated at half hourly resolution and 
then aggregated at the other temporal resolutions (see variables descriptions for details). The 
random uncertainty (RANDUNC) in the measurements is estimated using two hierarchical 
methods (described below). RANDUNC Method 1 requires measured values with similar 
meteorological within the sliding window. If the sliding window for RANDUNC Method 1 has 
gapfilled half-hours or fewer than five measured half-hours with similar meteorological 
conditions, RANDUNC Method 2 is used instead. 
 

● RANDUNC Method 1 (direct SD method): For a sliding window of +/- 5 days and +/- 1 
hour of the current timestamp, RANDUNC is calculated as the standard deviation of the 
measured fluxes measured. The meteorological conditions must also be sufficiently 
similar, i.e., TA +/- 2.5 deg C, VPD +/- 5 hPa, SW_IN +/- 50 W m-2 (if radiation is higher 
than 50 W m-2) or SW_IN +/-20 (if lower than 50 W m-2). 

● RANDUNC Method 2 (median SD method): For the same sliding window of +/- 5 days 
and +/- 1 hour of the current timestamp, RANDUNC is calculated as the median of the 
random uncertainty (calculated with RANDUNC Method 1) of similar fluxes, i.e., within 
the range of +/- 20% (but not less than 10 W m-2). 

 
 
Half hourly or hourly: 
This file includes half hourly gapfilled LE and H, an estimation of the random uncertainty and the 
version of fluxes where a correction for the energy balance closure has been applied, including 
an estimate of the uncertainties in the corrected fluxes. 
 
LE and H are always expressed as W m-2 (all resolutions). 
 
Daily: 
This file includes daily gapfilled LE and H and their version where a correction for the energy 
balance closure has been applied, including estimates of the uncertainties in the corrected 
fluxes. 
 
Weekly: 
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This file includes weekly gapfilled LE and H, their version where a correction for the energy 
balance closure has been applied and an estimation of the random uncertainty. Weeks start 
from Jan 1st and are 7 days. Last week of the year is longer and arrive to Dec. 31st. 
 
Monthly: 
This file includes monthly gapfilled LE and H, their version where a correction for the energy 
balance closure has been applied and an estimation of the random uncertainty. 
 
 
Yearly: 
This file includes yearly gapfilled LE and H, their version where a correction for the energy 
balance closure has been applied and an estimation of the random uncertainty. 
 

4. NEE Processing 
NEE is filtered with an ensemble of USTAR thresholds calculated with two different methods 
(Barr et al. 2013 AFM and a modified version of Papale et al 2006 Biogeosciences) and applied 
following different strategies (threshold variable in time or constant across years), then gapfilled 
with the MDS method (Reichstein et al 2005 GCB). Uncertainty is based on propagation of the 
USTAR uncertainty while the random uncertainty is calculated following the Hollinger and 
Richardson 2005 Tree Physiology method. 
 
NEE is first corrected for storage and de-spiked (method described in Papale et al 2006 
Biogeosciences, z=5). The USTAR filtering is based on thresholds calculated using the two 
methods Barr et al 2013 (identified with CP - Change Point detection method) and a modified 
version of Papale et al 2006 Biogeosciences (identified with MP - Moving Point detection 
method). For each of the two methods, 100 bootstrapped datasets are used (for a total of 200 
USTAR thresholds estimates for each year). There are cases where not enough data are 
present to calculate a USTAR threshold (for both the CP and MP methods) or where it is not 
possible to identify a clear change point (CP method only). This has an impact in the uncertainty 
estimation that is underestimated (less or no USTAR threshold values available) but it should be 
considered as a general indication of difficulties in the application of the USTAR filtering for the 
specific sites or years. Sites and years where these problems occurred are reported. 
 
The USTAR thresholds are applied to daytime and nighttime data, removing the NEE values 
collected when USTAR is below the threshold and removing also the first half-hour with high 
turbulence after a period of low turbulence to avoid false emission pulses due to CO2 
accumulated under the canopy and not detected by the storage system (in particular when a 
profile is not available at the site). 
 
Two different methods have been used to extract the USTAR thresholds to be applied: 

● Variable USTAR Threshold (VUT) for each year (identified in the variables names with 
"_VUT"): the thresholds found for each year and the years before and after have been 



Last revision 20170512      FLUXNET2015 Release - Processing Pipeline 
 

put together and from their joint population the final threshold extracted (USTAR 
thresholds varying among years). 

● Constant USTAR Threshold (CUT) across years (identified in the variables names with 
"_CUT"): all the thresholds found in the different years have been put together and final 
thresholds extracted from this dataset (each year filtered with the same USTAR 
threshold). 

 
Note that if the dataset includes up to two years of data the two methods give the same result 
and only the _VUT is provided because the two would be identical. 
In both the _VUT and _CUT versions, 40 NEE datasets have been created filtering the original 
NEE using 40 different USTAR values extracted from the thresholds datasets at percentiles 
[1.25:2.5:98.75]. The values of the thresholds are reported in the AUXNEE file. These 40 NEE 
versions have been used as basis for all the derived variables provided. 
A reference NEE has been selected on the basis of the Model Efficiency (identified with “_REF” 
in the variable name). Starting from the 40 different NEE estimations (obtained filtering the data 
with 40 different USTAR thresholds) it has been calculated the Model Efficiency between each 
version and the others 39. The reference NEE has been selected as the one with higher Model 
Efficiency sum (so the most similar to the others 39). The version selected as _REF is reported 
in the AUXNEE file. In addition to the reference NEE it is calculated also the NEE obtained 
filtering the data with the median value of the USTAR thresholds distribution. This NEE is 
identified with “_USTAR50” in the variable name. 
 

4.1 Random uncertainty 
The random uncertainty (RANDUNC) in the measurements is estimated on the half hourly data 
using two hierarchical methods described below. RANDUNC Method 1 requires measured 
values with similar meteorological conditions within the sliding window. If the sliding window for 
RANDUNC Method 1 has gapfilled half-hours or fewer than five measured half-hours with 
similar meteorological conditions, RANDUNC Method 2 is used instead. 

● RANDUNC Method 1 (direct SD method): For a sliding window of +/- 7 days and +/- 1 
hour of the current timestamp, RANDUNC is calculated as the standard deviation of the 
measured fluxes measured. The meteorological conditions must also be sufficiently 
similar, i.e., TA +/- 2.5 deg C, VPD +/- 5 hPa, SW_IN +/- 50 W m-2 (if radiation is higher 
than 50 W m-2) or SW_IN +/-20 (if lower than 50 W m-2). 

● RANDUNC Method 2 (median SD method): For a sliding window of +/- 5 days and +/- 
1 hour of the current timestamp, RANDUNC is calculated as the median of the random 
uncertainty (calculated with RANDUNC Method 1) of similar fluxes, i.e., within the range 
of +/- 20% (but not less than 2 umolCO2 m-2 s-1). 

 
The random uncertainty in other temporal resolutions is calculated aggregating the the half 
hourly estimates (see variables description for details) . 
 
Half hourly or hourly: 
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This file includes half hourly NEE estimate and related uncertainty. NEE is always expressed as 
umolCO2 m-2 s-1 
 
Daily: 
This file includes daily NEE estimate and related uncertainty and nighttime and daytime NEE 
averages and related uncertainties. NEE is always expressed as gC m-2 d-1 except for the 
nighttime and daytime aggregations where it is in umolCO2 m-2 s-1 
 
Weekly: 
This file includes weekly NEE estimate and related uncertainty and nighttime and daytime NEE 
averages and related uncertainties. NEE is always expressed as gC m-2 d-1 except for the 
nighttime and daytime aggregations where it is in umolCO2 m-2 s-1 
 
Monthly: 
This file includes monthly NEE estimate and related uncertainty and nighttime and daytime NEE 
averages and related uncertainties. NEE is always expressed as gC m-2 d-1 except for the 
nighttime and daytime aggregations where it is in umolCO2 m-2 s-1 
 
Yearly: 
This file includes yearly NEE estimate and related uncertainty and nighttime and daytime NEE 
averages and related uncertainties. NEE is always expressed as gC m-2 y-1 except for the 
nighttime and daytime aggregations where it is in umolCO2 m-2 s-1 
 
 
NOTE ON MODEL EFFICIENCY CALCULATION: 
The Model Efficiency calculation (which determines _REF variables) is done independently for 
variable using variable and constant USTAR thresholds (_VUT and _CUT) and also for each 
temporal aggregation. Therefore, percentile (_XX) variables are reranked at each temporal 
aggregation, and reference (_REF) are recomputed, and should not be considered the same 
variable. For instance, NEE_VUT_REF at half-hourly resolution might have been generated 
using a different USTAR threshold than NEE_VUT_REF at daily resolution. Information on 
which threshold values were used for each version and temporal aggregation can be found in 
the auxiliary files for NEE processing (AUXNEE). 
 
 

4.2 Metadata 
The metadata file AUXNEE includes a number of information related to the USTAR thresholds 
distribution and selection of the _REF values. 
 
Success in the threshold calculation: 
There are cases where not enough data are present to calculate a USTAR threshold (for both 
the CP and MP methods) or where it is not possible to identify a clear change point (CP method 
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only). This has an impact in the uncertainty estimation that is underestimated (less or no USTAR 
threshold values available). This information is reported in the AUXNEE file with the variables 
USTAR_MP_METHOD and USTAR_CP_METHOD and the parameter SUCCESS_RUN: value 
= 1 means that for that year the method could find a threshold, value = 0 means that the method 
failed. 
 
USTAR threshold used for _USTAR50 NEE: 
The thresholds applied to calculate the _USTAR50 NEE are reported in the AUXNEE file (one 
single threshold applied all the years for the CUT, one value per year for the VUT) with a 
variable named NEE_USTAR50_CUT and NEE_USTAR50_VUT 
 
USTAR threshold used for _REF NEE: 
The thresholds applied to calculate the _REF NEE are reported in the AUXNEE file (one single 
threshold applied all the years for the CUT, one value per year for the VUT). The extraction of 
the REF NEE is done separately for each time aggregation and for this reason the USTAR 
threshold associated to the REF NEE can change for different resolution. The variable 
identifying the threshold applied to the REF is named NEE_CUT_REF and NEE_VUT_REF and 
has two parameters:  rr_USTAR_THRESHOLD (with rr = HH, DD, WW, MM or YY) that reports 
the value of the USTAR threshold and rr_USTAR_PERCENTILE that reports the USTAR 
threshold percentile in the distribution. 
 
USTAR thresholds distribution: 
The USTAR thresholds distribution is reported in the AUXNEE file for the CUTand VUT 
versions. The distribution is described by the 40 percentiles (40 for the CUT, 40 per year for the 
VUT) using the variable USTAR_CUT and USTAR_VUT where the parameter 
USTAR_THRESHOLD reports the USTAR values and the parameter USTAR_PERCENTILE its 
percentile.  
 

5. Partitioning of NEE 
The NEE has been partitioned in the two components Gross Primary Production (GPP) and 
Ecosystem Respiration (RECO) using  two different methods; the first is a nighttime based 
approach (NT, Reichstain et al 2005 GCB) where the nighttime data are used to parameterize a 
respiration model that is then applied to the whole dataset to estimate RECO. GPP is then 
calculated as difference between RECO and NEE. The second method is based on  daytime 
data (DT, Lasslop et al 2010 GCB) that are used to parameterize a model where NEE is 
function of both GPP and RECO; in this way both the components are estimated by the model. 
These two partitioning methods are applied to all the 40 NEE calculated using the 40 USTAR 
threshold (see NEE description) and in this way uncertainty in NEE is propagated to the two 
GPP and RECO. Similarly to NEE a reference GPP and RECO (for each of the two methods 
applied) has been selected on the basis of the Model Efficiency (identified with “_REF” in the 
variable name). 
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For some site (forest where a profile for storage exist) an additional RECO estimate is 
calculated using the  method proposed by van Gorsel et al 2009 (AFM), identified as SR in the 
data, where sunset hours NEE measurements are used to parameterize a respiration model. 
 
Half hourly or hourly: 
This file includes half hourly GPP and RECO estimates and related uncertainties. Both fluxes 
are expressed as umolCO2 m-2 s-1 
 
Daily, Weekly, Monthly: 
These files include daily, weekly and monthly GPP and RECO estimates and related 
uncertainties. Both fluxes are expressed as gC m-2 day-1 
 
Yearly: 
This file includes yearly GPP and RECO estimates and related uncertainties. Both fluxes are 
expressed as gC m-2 year-1 
 
NOTE ON MODEL EFFICIENCY CALCULATION: 
The Model Efficiency calculation (which determines _REF variables) is done independently for 
variable using variable and constant USTAR thresholds (_VUT and _CUT) and also for each 
temporal aggregation. Therefore, percentile (_XX) variables are reranked at each temporal 
aggregation, and reference (_REF) are recomputed, and should not be considered the same 
variable. For instance, RECO_NT_VUT_REF at half-hourly resolution might have been 
generated using a different USTAR threshold than RECO_NT_VUT_REF at daily resolution. 
Information on which threshold values were used for each version and temporal aggregation 
can be found in the auxiliary files for NEE processing (AUXNEE). 
 

5.1 Metadata 
The metadata for the GPP and RECO estimates are included in the AUXNEE metadata file 
because most of them are shared among all the fluxes (e.g. the distribution of the USTAR 
thresholds). The metadata specific of the GPP and RECO estimates are the USTAR threshold 
applied to the _REF GPP and RECO of the two models.  
 
USTAR threshold used for _REF GPP and RECO: 
The thresholds applied to calculate the _REF GPP and RECO for both the DT and NT methods 
are reported in the AUXNEE file (one single threshold applied all the years for the CUT, one 
value per year for the VUT). The extraction of the REF GPP and RECO is done separately for 
each time aggregation and for this reason the USTAR threshold associated to the REF GPP 
and RECO can change for different resolution. The variable identifying the threshold applied to 
the REF are named GPP_NT_CUT_REF,  GPP_DT_CUT_REF,  GPP_NT_VUT_REF 
GPP_DT_VUT_REF, RECO_NT_CUT_REF,  RECO_DT_CUT_REF,  RECO_NT_VUT_REF 
RECO_DT_VUT_REF,and have two parameters:  rr_USTAR_THRESHOLD (with rr = HH, DD, 
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WW, MM or YY) that reports the value of the USTAR threshold and rr_USTAR_PERCENTILE 
that reports the USTAR threshold percentile in the distribution. 
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