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10 Multi
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! Backscatter coefficient

2 Incidence angle

% polarization

* Integration Equation Model
% Kirchhoff

® Small Perturbation Model
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® Littele Washita Experimental Watershed
* Grass Land
% SMEX (Soil Moisture EXperiments)
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2 National Snow and Ice Data Center (NSIDC)
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! Root Mean Square Error
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! Theta Probe

2 Roughness board

¥ AIRSAR

* National Aeronautics and Space Administration
® Horizontal-Horizontal

® Vertical-Vertical

" Horizontal-Vertical

® Total power
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Abstract

Using SAR data is the best and the most popular method for retrieving soil surface parameters. This research is
trying to choose the best model to estimate soil surface parameters from SMEXO03 data over southern
Oklahoma. First, backscattering coefficients obtained from the Oh, Dubois, and IEM backscattering models in

L, C, and P bands were compared with backscattering coefficients of the images in HH and VV polarization
and the best model was chosen. Then soil roughness, dielectric constant and correlation length estimated from
inversion backscattering models based on the mathematical algorithms and compared with corresponding
result measured by ground truth.

In backscatter coefficients comparison section, the Oh model in band C presented the most accurate results. In
this section, Dubois and IEM models in band L had appropriate accuracies. However, their results were weaker
than the best result. In retrieving soil surface parameters section, the main purpose of the research, variables
solution with adjustment on IEM provided better accuracy for estimating all parameters; however, the Oh
model in band C for estimating surface roughness and in band L for estimation of dielectric constant presented
the appropriate results. Inaccurate results of band P was another result calculated in this research. The results
of band P presented the least satisfactory results in this work. In conclusion, the results of empirical models are
weaker than of the results obtained from the theoretical model (IEM). In addition, using more accurate ground

truth data might result in obtaining more accurate validation part.
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