
Inversion Techniques for Soil Moisture
PASSIVE



SMv = a1+a2.e+a3.e2 +a4.e3+a5.e4



Surface Roughness
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Vegetation Covered Soil

b is a constant and depends on crop type and frequency

W – Vegetation water content g/m2
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Tbi – Observed Brightness 
Temperature at 6.6, 10.7 and 18 
GHz (HH, VV polarizations)

Φi – Calculated TB values

σ - Measurement noise Standard 
deviation for each channel

Soil Moisture Estimation using Passive Microwave 
Data
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Aqua Satellite AMSR-E 
TB Data







IEM Model (ERS-2 SAR Data, Cvv )
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Soil Moisture Estimation using Active Microwave 
Data
ACTIVE



Empirical Retrieval Model (ENVISAT)
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ε = Real part of Dielectric Constant

h = r.m.s. surface height

C-hh and C-vv
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