Freeman Ranch (US-FR3) Eddy Covariance Tower Data Processing Meta Data.
Document prepared by Ray H. Kamps (raykamps@tamu.edu), January 16, 2013.
The base document is generated by EddyPro in default mode processing 10 Hz data.  Gaps have not been filled.  The only two instruments that are inputs into EddyPro are a CSAT3 and an LI7500, both positioned at 14 meters above ground level.  The Oak/Juniper canopy is at 8 meters.  The Kipp and Zonen CRN1 net radiometer is connected to an independent CR23X datalogger and is positioned at 14 meters above ground level. The same datalogger also records soil temperature, moisture and heatflux.  A CR10x datalogger reads Pyranometer and PAR sensors which are at 14 meters and a second source for air temperature is a Vaisala  HMP45C at 5 meters.  
Users are advised that we have had some difficulties with the CR23X assigning random timestamps for the Kipp and Zonen, Soil Moisture, Soil Water Content and Soil Heat Flux measurements.  The outputs for these were coarsely adjusted for maximum correlation with reference temperatures and light measured by an independent datalogger without this error and assigned to the nearest hour or 30 minute mark. Due to the coarse nature of the adjustment, these measurements may be very close at some times and as much as an hour off at other times.  Columns have been added for the reference air temperature and light measurements with the correct timestamps.
Filters: It is left to users to determine appropriate filters to apply for their research interests (i.e. u*, wind direction, over-value, etc.).  A column for instrument error has been added to indicate if excessive errors are reported by the CSAT3.  Also, the instruments are pointing in the direction of 183 degrees and subject to tower windshadow effects from the opposite direction.  A typical footprint pattern generated by EdiRe is shown in Figure 1 below and may aid users in developing a tower windshadow filter.
There are some parameters that can normally be calculated while EddyPro is in progress but for which we use the online gapfilling and flux partitioning tool of Markus Reichstein after processing with EddyPro is completed (i.e. GPP, Re) and all in-house QA/QC filters are applied.  Either soil temperature or air temperature is used as the environmental driver for this. Columns that are filled from this are denoted with "GFFPT" (Gap Filling and Flux Partitioning Tool) in the header.  Because the in-house QA/QC filters used in this process are unique to our research interests, these columns may not be directly applicable to a more general audience, but may be of interest for the sake of comparison. 
Footprint analysis from EdiRe processing indicates that about 90% of the eddies originate within 800 meters of the tower in the direction of the prevailing wind (183 degrees).  The woodland area extends 970 meters in that direction.  We feel that there is no need to filter on footprint as long as there is a filter on the tower windshadow.
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[bookmark: _GoBack]Figure 1.  Typical mid-day footprint pattern at Freeman Ranch Forest Tower (US-FR3).    Footprint generated with EdiRe using May 2010 data from US-FR3 between the hours of 10 a.m and 2 p.m.  Background 2009 imagery by CAPCOG (Capital Area Council of Governments) via Google Earth.  The large black box represents an 800 meter footprint calculation area (400 meter fetch).  Red cross-hairs mark the location of the tower.  Yellow cells represent the boundary of the highest quartile of contributing area.  Red cells mark the boundary of the median quartile.  Black cells (barely visible due to low contrast) mark the boundary of the lowest quartile.   The main axis of the highest contributing is typically in the south with smaller lobes in other directions reflecting low-percentage wind directions.  The tower windshadow is to the north.
image1.png




