Early Results of the Soil Moisture Active Passive Marena Oklanoma In Situ Sensor Testbed (SMAP-MOISST)
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Abstract Testbed Design: Marena, Oklahoma Preliminary Results
The Soil Moisture Active Passive Mission (SMAP) is an upcoming NASA 1T T sitematsem = | 1| ggggfg:'zod”egfhtgi
mission to monitor surface soil mositure. Key to the success of this mission is the 12 Sem. There are
calibration and validation of the resulting product. As part of the calibration and | dramatic variations in
validation program for SMAP, an ambitious intercomparison study was initiated sensor response, but
to determine how soil moisture sensors vary with respect to measuring a long o0 these are un-calibrated
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term in situ time series. The Marena Oklahoma In Situ Sensor Testbed (MOISST) 4 wh
expected when

was Installed in May of 2010, with other instrumentation added more recently.
There are more than 200 sensors installed over an approximately 64 hectare
pasture in Central Oklahoma. There are 4 main stations with multiple sensors
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Installed in a profile. Sens_ors located at the S|te_|r_1c:lude a COSMOS system, GPS site was the goal to maintain the site samples are plotted with
reflectometers, and a passive DTS system. Additional sensor systems are also RN e | : until SMAP launches. e standard deviations
Installed which represent the Oklahoma Mesonet and the NOAA Climate "
Reference Network stations. This diverse set of sensors will provide guidance on The testbed was organized around Base Sites which would hold a variety of sensors at b
the aggregation of soil moisture networks worldwide into a single soil moisture different depths. There are 4 Base Sites, and additional instrumenation was added to these
data record. In support of the time series, regular sampling of gravimetric soil facilities. . __ coswossttion | :
moisture and vegetation water content were conducted to determine an absolute [ SeA | SiweB | SiweC | SiweD | Early results of the s | | | AS
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conclusions will be presented, including accuracy, calibration, reliability, and COSMOS | Passive DTS CRN A response to 2 03- 160 =
scalability. TDS ijsl;lems precipitation events. é 025 80 é
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 Lead Scientist: Michael Cosh (USDA-ARS-Beltsville) Hydra probe soill s 0Ol et Y iirodel 120
« Local Lead: Tyson Ochsner (Oklahoma State Univ.) mositure for reference. 0'02 ' B

7/11 7/31 8/20 9/9 9/29 10/19

 Field Managers: Chris Stansbury (OSU) and Lynn McKee (ARS)
Sensor Leads

- Base Stations: Michael Cosh

- COSMOS: Marek Zreda (U.Ariz)

- GPS Reflectometers: Eric Small/John Braun (UCAR)
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Early results of the co-located

« Common depths of 5, 10, 20, 50, 100 cm, with some sampling at 2.5 cm with Hydra. _
- Mesonet/Flux: Jeff Basara (OU-OCS) Climate Reference Network

« Base station sensors
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Hydra probe installation.
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- CRN: Michael Palecki (NOAA) . Stevens Water Hydra Probes (6) N
- Passive DTS: John Selker (OSU), Susan Steele-Dunne (Delft Univ.) . Delta-T Theta Probes (5) |
- TDR: Steve Evett (USDA-ARS-Bushland) and Tyson Ochsner (OSU) . Decagon EC-TM probes (5) 01
- Sentek EnviroSMART Capacitance Probes (4) 0 . . . . . . .
- Campbell CS615/CS616 TDRs (5) " oorvarron o0
New Sensors/Networks - CS 229-L heat dissipation sensors (OK Mesonet) (5)
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COSMOS — COsmic ray Soil Moisture Observing System celima Sensor (5)

uses a neutron counting system to measure broken down
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water molecules as a proxy for moisture at the surface and PN baig . o 0:28
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spatial scale, the moisture content immediately surrounding
the wire.
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A comparison of different sensors and how they perform near O degree C. Unusual activity

occurs prior to 0, which means a high resolution time series is important for accurate
monitoring.

- Vegetation Collection

- Gravimetric Sampling

- Theta Probe Sampling
* Intensive Observations

- High Density Sampling

- Soll Profiles




