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ABSTRACT

The SMOS mission [1] provides global estimations of surface soil moisture over land [2] since 2010.
The algorithm to derive the soil moisture is based on comparing L-band brightness temperatures acquired
by the instrument (1.4 GHz) to modelled ones [2]. The latter are obtained using the L-MEB (L-band
Microwaves Emission of the Biosphere) radiative model [3]. The emission of the surface is controlled
by the soil moisture content of a soil and by its physical properties, especially its dielectric constant. An
empirical approach was developed by [4] to compute this dielectric constant. This model has been widely
used and was implemented in the SMOS level 2 retrieval algorithm [5, 2]. Recently, a new approach has
been proposed [6, 7] known as the Generalized Refraction Mixing Dielectric Model (GRMDM). This
model was developed covering a wider range of soil texture (clay and sand content) than the Dobson’s

approach which was not optimized for sandy soil.

The aim of this communication is to test these two models in the framework of the SMOS level2 soil
moisture retrieval. Both models are used in the SMOS level2 retrieval algorithm and the derived soil
moisture are then compared. The results suggest that the two approaches present a limit around a soil
moisture value of 0, which can be a problem as the algorithm is based on minimizing a cost function. A
symetrization is proposed to bypass this problem.

The differences in terms of retrieved soil moisture between the two options is not clear when compared to
in-situ measurement (over US and West Africa site). However, the use of the Mironov’s model leads to
higher soil moisture values than those obtained with Dobson’s model over Australia (Figure 1) which is in

accordance with the in-situ observations. The main differences are observed for sandy and dry soil, and
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the Mironov’s approach seems the most adapted for the SMOS soil moisture retrieval.
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Fig. 1. 3 days composite image of SMOS soil moisture, 1 Dec. 2010 to 4 Dec. 2010. The top figure
are the results of the retrieval when using Dobson’s model and the bottom figure when using Mironov’s
model

1. REFERENCES

[1] Y. H. Kerr, “Soil moisture from space: Where are we?” Hydrogeology Journal, vol. 15, pp. 117-120,
2007.

[2] Y. H. Kerr, P. Waldteufel, P. Richaume, A. Mahmoodi, J.-P. Wigneron, P. Ferrazzoli, A. Al bitar,



(5]

(6]

F. Cabot, D. Leroux, A. Mialon, and S. Delwart, “The SMOS soil moisture retrieval algorithm,” IEEE
Geosc. Remote Sens., 2011, accepted, SMOS special issue.

J.-P. Wigneron, Y. H. Kerr, P. Waldteufel, K. Saleh, M.-J. Escorihuela; P. Richaume, P. Ferrazzoli,
P. de Rosnay, R. Gurney, J.-C. Calvet, J. P. Grant, M. Guglielmetti, B. Hornbuckle, C. Mitzler, T. Pel-
larin, and M. Schwank, “L-band Microwave Emission of the Biosphere (L-MEB) Model : Description
and calibration against experimental data sets over crop fields,” Rem. Sens. Environ., vol. 107, pp.
639-655, 2007.

M. Dobson, F. Ulaby, M. Hallikainen, and M. El-Rayes, “Microwave dielectric behavior of wet soil-
part ii: Dielectric mixing models,” IEEE T Geosci. Remote, vol. GE-23, no. 1, pp. 3546, 1985.

Y. H. Kerr, P. Waldteufel, P. Richaume, J.-P. Wigneron, P. Ferrazzoli, and R. Gurney,
“SMOS level 2 processor for soil moisture - Algorithm Theoretical Based Document (ATBD)
;> CBSA, Tech. Rep. SO-TN-ESL-SM-GS-0001, Issue 3.e, 2011, 121 p. [Online]. Available:
http://www.cesbio.ups-tlse.fr/fr/indexsmos.html

V. L. Mironov, L. G. Kosolapova, and S. V. Fomin, “Physically and mineralogically based spectro-
scopic dielectric model for moist soils,” IEEE Trans. Geosci. Remote Sensing, vol. Vol. 47, N. 7, pp.
2059-2070, 2009.

V. L. Mironov and S. V. Fomin, “Temperature and Mineralogy Dependable Model for Mi-
crowave dielectric Spectra of Moist Soils,” PIERS Online, vol. Vol. 5, N. 5, pp. 411-415, 2009,
doi:10.2529/PIERS090220054025.



N SETREE—— i




