Soil Moisture and Surface Temperature 

Summary & Set-Up for GCpex 2011/2012
The logger and instruments were deployed and started recording data on Oct. 27 2012.  These instruments include the Campbell Scientific CS615 water content reflectometer, which provides a measure of the volumetric water content of the soil and the Campbell Scientific T107B thermistors that are buried 7cm deep in the into the ground and run in conjunction with the moisture probes.  At the beginning of the study there were a few incidents of animals gnawing on the cables.  These dates and times are noted in the final spreadsheet.  This interference would cause temporary spikes in the data, creating anomalies which had to be removed, or, they would sometimes result in a loss of data completely, thereby creating holes in the data.   More holes in the dataset can be seen later on during the study (Nov 27th – Jan 11th).  After a lengthy troubleshooting campaign the source was determined to be a short in the system, caused whenever snow or rain came into contact with a crack on soil moisture probe #2’s housing.  These moisture probes were taken out of line (Jan26th) upon discovery of this ‘short’ because the moisture content was thought not likely to change while used on frozen earth.
To confirm precision in the soil moisture, I replaced probes with other shelved units, each time demonstrating no change in moisture content.  The probes are placed 30cm within the soil and the units of measurement have to be multiplied by 100 and can then be viewed as percentage of water content in the top 30cm of soil.  Moisture probes are corrected for soil temperature using the T107B’s.  “Application of this correction yields a maximum difference between corrected and uncorrected water content of approximately 1.6%” (see CS615 manual).   The correction for soil type is even less.
On Dec 12 the Ground Surface Temp probes (CS 105B) were finally deployed.  The late deployment was mainly attributed to the later start of winter.  Probes 5-10 were randomly spread throughout the radiometer footprint at the foot of the tower (see figure 1).   The results prove more variability then anticipated.  I think this was largely due to the continual snow, melt, re-freeze events that occurred all winter.  On the uneven terrain this would leave some probes covered in snow, some exposed to the cold wind and others exposed to sunlight depending on the given day and time.  This should be considered when using/viewing the data.
The program used to make these measurements, I ended up calling ‘Soil Moisture_rev6.CR1’.  This had a scan rate of 30 seconds, which means that I took a measurement every 30 seconds even though it recorded hourly averages.
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ST#’s 1-4 are in each corner of the sandbox


ST #’s 5-10 are dispersed throughout footprint
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