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Sensor: Soil Climate Observations
Manuf/Model: Stevens Water Monitoring Systems, Inc. 
Description: Hydra Probe II Soil Sensor Model SDI-12:
Type: Coaxial impedance dielectric sensor with a built-in thermistor 
How is it installed? 
Each probe set is installed at a minimum of 1.5 meters away from the instrument tower at 0°, 120°, and 240° compass directions around the base. Obstacles and rocks can cause the installation angles to vary, so these are recorded for each plot in station metadata.  The probes are installed in a vertical profile at depths 5 cm, 10 cm, 20 cm, 50 cm, and 100 cm.  Stations with soils that are not compatible with deep installations due to hard layers and rocky regolith have only 5 cm and 10 cm probes installed.  
Why measure this parameter? 
Soil moisture and soil temperature observations will allow for improved monitoring of drought and measurement over time of belowground climate change. 
How are the data recorded?
Standing electromagnetic waves at a radio frequency of 50 MHz are reflected from the soil, and the return signal is processed to generate soil moisture related variables. Soil moisture and temperature measurements are sampled by a datalogger and then transmitted on an hourly basis with other USCRN observations via the Geostationary Operational Environmental Satellite (GOES) Data Collection System (DCS).  Data are also stored in the datalogger in case of a of transmission failure.   
How are raw data produced? 
The probes are designed to convert the received EM signal into a number of variables. USCRN downloads and archives only the real dielectric permittivity and soil temperature due to limited transmission bandwidth.  Dielectric measurements are then converted after transmission to volumetric soil moisture content using an empirical relationship (Seyfried et al. 2005).  
What values are transmitted and stored on the datalogger for future access? 
Hourly dielectric and soil temperature observations are transmitted and backed-up for all individual probes, three probes at each depth . 
[bookmark: _GoBack]Five-minute resolution dielectric and temperature observations are transmitted and backed-up for the 5-cm depth probes only, specifically to meet the needs of satellite validation. 
What additional variables are generated from the direct measurements?
In addition to the conversion of all dielectric values to volumetric soil moisture content as mentioned above, the USCRN sensor report pages for each station contain quality controlled layer average values for soil moisture and temperature drawn from the three individual sensor values at each depth.  Bulk amounts of these data are available in quality controlled datasets for each station.
http://www.ncdc.noaa.gov/crn/observations.htm
http://www.ncdc.noaa.gov/crn/qcdatasets.html
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