SMOS BRIGHTNESS TEMPERATURES VALIDATION: FIRST RESULTS
AFTER THE COMMISSIONING PHASE.

M. Talone'”, J. Gourrion™, R. Sabia®, C. Gabarro™, V. Gonzalez'?, A. Camps'”, I.

Corbella1’3, A. Monerris1’3, J. Font*?

' Remote Sensing Laboratory, Dept. Teoria del Senyal i Comunicacions, Universitat
Politecnica de Catalunya, c./Jordi Girona 1-3, E-08034, Barcelona, Spain.
(e-mail: talone@tsc.upc.edu)

? Institut de Ciéncies del Mar (ICM-CSIC), Pg. Maritim de la Barceloneta 37-49, E-
08003, Barcelona, Spain.

3 SMOS Barcelona Expert Centre (SMOS-BEC), Pg. Maritim de la Barceloneta 37-49,
E-08003, Barcelona, Spain.

ESA’s Soil Moisture and Ocean Salinity (SMOS) mission was launched on November,
2 2009, at 2.50 GMT from the Russian cosmodrome of Plesetsk.

The SMOS single payload consists of a 2-D synthetic-aperture radiometer, the so-called
Microwave Imaging Radiometer for Aperture Synthesis (MIRAS) which provides
unprecedented global coverage L-band brightness temperature (TB) measurements of

the Earth’s surface every 3 days.

Over the last 10 years, several groups within the scientific community have been
preparing for the SMOS mission: New ad-hoc algorithms have been developed [e.g. 1 —
3], an accurate characterization of the instrument have been carried out on-ground [4],
and several measurement campaigns have been performed [e.g. 5 — 6] to improve the L-
band emissivity models.

During the first six months following the launch, the so-called “Commissioning Phase”,
several tests will be re-run and new ones will be performed to 1) re-evaluate the
instrument characterization; 2) test, and eventually, adapt the processing algorithms
against external contaminations (e.g. sun or galaxy) and real scenes (presence of both

land and ocean within the FOV) as well as to the real geophysical conditions of the



ocean surfaces; 3) choose the optimum among the various possible options regarding
calibration strategy, operation mode, and processing configuration; 4) better

characterize L-band emission of the Earth surface.

The purpose of the present study is to provide quantitative arguments to help the
decision, primarily about data selection, correction, and processing options, and
secondarily about the operation mode.

Results from analyses of SMOS brightness temperature acquired over oceanic areas are

presented.

The first objective will be assessing the consistency of the TBs trying to detect
instrumental biases or particular large-scale geophysical structures. For this initial set of
tests, the pre-launch based (and therefore immature) forward models will not be used to
ease the interpretation of the results. The tests will therefore be based on inter-
comparisons between the SMOS TBs (accumulation of data subsets only derived from
SMOS measurements). To reduce the degrees of freedom of the measurements, the
comparison of TBs will be performed within specific classes, i.e., data will be sorted
according to: the incidence angle, the wind speed, the across-track distance, the

radiometric accuracy and the spatial resolution.

The results of these tests will provide the basis for the consolidation of the existing [7 —
8] brightness-temperature bias-mitigation techniques and for the development of new

techniques. The first results will be presented at the symposium.
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