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Fig.1 Overview of field data and L-band passive microwave remote sensing instrument used in this study
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Fig.2 Simulation case at 1.4 GHz, the changing characteristic of dielectric constant as soil moisture

corresponding to the Scene 1th
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Fig.3 Simulation case at 1.4 GHz, the effect of dielectric

models” differences on brightness temperature as soil mois-

ture increasing, corresponding to the Scene 1th
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Table 2 Statistics of soil moisture between H-polarization retrieval and measurement at 2 cm and 5 cm

for different permittivity models

2 cm 5cm
. " RMSE ubRMSE bias ) RMSE ubRMSE bias )
+- B B o o L R* N . . R’
/m® m™ /m? m™ /m® m™ /m® m™ /m?-m™ /m®-m™

Wang-Schmugge 0.052 0.045 -0.027 0.80 0.047 0.044 -0.016 0.78
—_— Dobson 0.061 0.051 -0.036 0.78 0.057 0.052 -0.025 0.76
Four—phase 0.061 0.052 -0.035 0.79 0.058 0.054 -0.024 0.77
Mironov 0.065 0.048 -0.046 0.79 0.059 0.048 -0.034 0.77
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Table3 Statistics of soil moisture between V-polarization retrieval and measurement at 2 cm and 5 cm

for different permittivity models

2 cm 5cm
o RMSE WbRMSE Bias / RMSE ubRMSE Bias ;
ER SCRE o , R R
/m?em™ /m?em™ /m?em™ /m?em™ /m?em™ /m?em™

Wang-Schmugge 0.074 0.046 0.059 0.81 0.083 0.046 0.071 0.79
v Dobson 0.076 0.045 0.063 0.84 0.088 0.048 0.074 0.82
Four—phase 0.080 0.045 0.067 0.85 0.091 0.048 0.079 0.82
Mironov 0.061 0.043 0.046 0.84 0.072 0.045 0.057 0.82
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Evaluation of the Applicability of Different Dielectric Models for
Soil Moisture Retrieval based on the Ground—based
Radiometer Measurements
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Abstract: Based on soil moisture and freeze/thaw comprehensive experiments conducted at the north—eastern
part of the Tibetan Plateau, the l.—band brightness temperature, the in—situ soil moisture and temperature, veg-
etation leaf area index are measured simultaneously for the purpose of evaluating performances on forward
brightness temperature simulation and soil moisture retrieval using four dielectric constant models, including
Wang-Schmugge, Mironov, Dobson, and Four-Phase model. The forward brightness temperature simulations
indicate that the difference of simulated brightness temperature between Wang schmugge model and the other
three dielectric constant models is most significant at lower soil moisture content condition (soil moisture is less
than 0.23 m?-m *) , nevertheless, the difference of Mironov model simulation is most significant in contrast
with the ones of other three models at higher soil moisture condition (soil moisture is greater than 0.23 m*-m ).
The practical retrieval of soil moisture from the ground-based radiometer measurements indicate that Wang-
Schmugge model can effectively reduce the underestimation of soil moisture at the horizontal polarization, this
resulted an improvement to the accuracy of retrieved soil moisture. Mironov model can reduce the underestima-
tion of retrieved soil moisture at the vertical polarization. In accordance with a state—of-the—art parameterization
scheme, the evaluation of performances of four dielectric constant models at the typical alpine meadow is poten-
tial for selecting optimum soil moisture retrieval by using soil dielectric model from space—borne I.-band radiom-
eter observation over the Tibetan Plateau

Key words: [.—-Band; Passive microwave; Microwave brightness temperature; Soil permittivity model; Soil

moisture retrieval



