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Why Soil Moisture Sensors? 
 

The “Basin Wetness Index” 

Basin  
Wetness  

Index 
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Typical Basin Wetness Index  
 

(Decayed Rainfall Parameter) 
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Purpose and Shortcomings of 
The Basin Wetness Index 

 
- Purpose:  
  To quantify ground saturation for runoff prediction 
 
- Shortcomings:  
  Does not consider temperature, humidity or wind 

effects 
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Perceived Advantage of  
Soil Moisture Sensing 

 
Soil moisture is a function of rainfall, temperature, humidity, 

wind effects and soil make up 
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Practical Requirements for SMS 
- Installed with Minimal Equipment and Manpower 

 
- Minimal Disturbance of Local Soil Profiles 

 
- Little or No Requirement for Laboratory Characterization of 

Soil 
 

- Easily Repaired or Replaced 
 

- Standard Data Bus 
 

- Low Power & Light in Weight 
 

- Commiserate with the Cost of Other Sensors 
 



Southwestern Division 

BUILDING STRONG® 

Army Corps Test Design 

• Selected “Sentek” Sensors 
– By creating a high frequency electrical field around the sensor, 

extending through the access tube into the surrounding soil, the 
sensors detect the changes in dielectric constant, or permittivity, 
of the soil over time. At high frequency the measurement is 
affected predominantly by water molecules. The greater the 
amount of water, the smaller the frequency measured between 
the two brass rings of the sensor.  
 

– The soil moisture sensor gives an output in volumetric water 
content (mm of water per 100 mm of soil measured or %). This  

    is converted from a scaled frequency reading using a default 
calibration equation, which is based on data obtained from 
numerous scientific studies in a range of soil textures.  

 
http://www.sentek.com.au/products/sensors.asp#soil 
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Sentek “EnviroSCAN” 
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Measurement of Water 
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Army Corps Test Design 
• Installed at Martis Dam Snow Lab (Truckee, CA) ~ Nov 2012 

 
 
 

10 



Southwestern Division 

BUILDING STRONG® 

Army Corps Test Design 

• Three SMS arrays installed: 
– North: 4”, 8”, 12”, 16”, 24”, 32” 40” 
– South: 4”, 8”, 12”, 16”, 24”, 32” 40” 
– Center: 4”, 8”, 12”, 16”, 20”, 24” 

 
• Precipitation, Temp, Humidity and Wind 

Speed Sensors also in Station 
 

• SDI Bus 
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Installation - 
Step #1 – Find a Suitable Location & Drill Hole 
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Installation - 
Step #1.1 Get a BIGGER Drill & Save Samples 
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Installation - 
Step #2 Prepare Casing and Drive into Soil 

14 



Southwestern Division 

BUILDING STRONG® 

Installation - 
Step #3 Cut, Clean, Plug and  Measure Casing 
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Installation - 
Step #4 Prepare Sensor Array 
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Installation - 
Step #5 Insert Array and Wire to Logger 
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Maintenance - 
Step #6 Easy Periodic Maint or Repair 
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Data (Graph 1) 
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Data (Graph 2) 
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Conclusions 
• “Pretty Easy” installation 
• Very reliable for 1st year 
• Easy to interface with (Sutron/SDI) logger 
• “Volumetric” measure is intuitive 
• DG saturation ~ 35% 
• Unsure of “freezing” effect 
• Graphs appear reasonable 
• Dry winter yielded minimal data 
• Will require years of data prior to inclusion in models 
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Questions? 
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