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1. INTRODUCTION 
 
Soil moisture is a key parameter in the global warming context being part of water, energy and carbon cycles. In 

the past decades several remote sensing techniques have been developed to estimate the surface soil moisture. In 

most studies associated with radar sensing of soil moisture, the proposed algorithms are focused on bare or 

sparsely vegetated surfaces where the effect of vegetation can be ignored. At long wavelengths such as L-band, 

empirical [1] [2] [3] or physical models such as the Small Perturbation Model (SPM) [4] provide reasonable 

estimates of surface soil moisture at depths of 0-5cm. However for densely covered vegetated surfaces such as 

forests, the problem becomes more challenging because the vegetation canopy is a complex scattering 

environment. For this reason there have been only few studies focusing on retrieving soil moisture under 

vegetation canopy in the literature. Moghaddam et al. developed an algorithm to estimate soil moisture under a 

boreal forest using L- and P-band SAR data [5]. For their studied area, double-bounce between trunks and ground 

appear to be the most important scattering mechanism. Thereby, they implemented parametric models of radar 

backscatter for double-bounce using simulations of a numerical forest scattering model. Hajnsek et al. showed the 

potential of estimating the soil moisture under agricultural vegetation using L-band polarimetric SAR data [6] and 

using polarimetric-decomposition techniques to remove the vegetation layer. Here we use an approach based on 

physical formulation of dominant scattering mechanisms and three parameters that integrates the vegetation and 

soil effects at long wavelengths [7]. 

The underlying motivation for this study is the development of an operational soil moisture algorithm to be used 

for the recent NASA’s First Earth Venture (EV-1) mission, AirMOSS (Airborne Microwave Observatory of 

Subcanopy and Subsurface) [8]. The AirMOSS system is a P-band fully-polarimetric synthetic aperture radar that 

operates at 435 MHz center frequency with approximately 20-40 MHz bandwidth. AirMOSS will provide high-

resolution observations of soil moisture over nine representative regions of North America and will quantify the 

soil moisture variation on carbon fluxes estimate.  

Here we present the result of a semi-empirical inversion model for soil moisture retrieval using the three 

backscattering coefficients: σHH, σVV and σHV. In this paper we focus on the soil moisture estimate and use the 

biomass as an ancillary parameter estimated automatically from the algorithm and used as a validation parameter. 
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Fig. 2: (a) Soil moisture estimates over the 28 plots. (b) AGB model estimates (y-axis) versus ground estimates (x-

axis) in Mg/ha over the plots in La Selva 
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