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Dielectric Methods 

Estimate soil water content by measuring the soil bulk 
permittivity (or dielectric constant), Kab,  

Kab determines the velocity of an electromagnetic wave or 
pulse through the soil.  

Dielectric constant of liquid water (Kaw = 81) is much larger 
than that of the other soil constituents (e.g. Kas = 2–5 for 
soil minerals and 1 for air). 

Therefore, permittivity can be related to water content. 
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Time Domain Reflectometer - TDR 
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Frequency Domain – Capacitance and FDR 
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Amplitude Domain Reflectometry -ADR 



Phase Transition 



Time Domain Transmission 
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