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Executive summary

Two important applications in remote sensing have received special attention in the past years:
(ocean salinity and soil moisture). This work focuses in the first one. Ocean salinity concentration is
related to climate monitoring. Its frequent knowledge at a global scale is important in climate predictions,
because it is a tracer of sea surface currents and it is an indicator of the difference between evaporation
and precipitation. In May 1999, the European Space Agency (ESA) selected SMOS (Soil Moisture and
Ocean Salinity) as the second Earth Explorer Opportunity mission. Its main goals are the study of the soil
moisture and the ocean surface salinity. To measure these parameters an L-band dual-polarization
radiometer with full polarimetric capability called MIRAS (Microwave Interferometric Radiometer of

Aperture Synthesis) will be embarked on a satellite that will be launched at the beginning of 2007.

To improve of the emissivity models at L-band, and to study the retrieval of sea surface salinity
using multi-angular radiometric measurements, ESA sponsored two WISE (WInd and Salinity Experiment)
field experiments that took place during the last two months of 2000 and 2001 at the Casablanca oil-rig, 40
km away from the Ebro river mouth at the coast of Tarragona, Spain. Five scientific teams from three

different countries (Spain, France and US) participated.

The main parameter measured in these two experiments was the brightness temperature (Tg) to be
related to the sea state, wind, foam, swell, etc. To do this, a real aperture fully-polarimetric Dicke

radiometer was designed and implemented at UPC.

However, the emission of foam and of the sea surface perturbed by rain were difficult to determine,
since sea state effects masked them. During the spring of 2003 a new field experiment called Foam, Rain,
Qil Slicks and GPS-reflections (FROG) 2003 experiment was sponsored by the Spanish Government to
determine the emission these two factors, plus the effects of having an oil film such as in the case of an oil
spill. The controlled experiment was performed at the facilities of the Institut de Recerca en Técniques

Agropecuaries (IRTA) at Poble Nou del Delta, in the Ebro river mounth
The main results of the WISE and FROG field experiments can be summarized as follows:

e The sensitivity of the brightness temperature (Tg) to wind speed extrapolated at nadir (=0

°), is ~0.23 K/(m/s) or ~0.25 K/(m/s) depending on the atmospheric stability.

e There is a modulation of the instantaneous Tg due to the wave slopes that increases with a

wind speed at a rate of ~0.1-0.15 K/(m/s).

e The impact of the presence of sea foam in the L-band is estimated to be 0.18 K at wind
speed of 20 m/s, (WISE field experiments). The foam induced Tg increases at vertical and

decreases at horizontal polarization with increasing the incidence angle.

e At L-band the rainfall contribution is smaller than foam contribution and negligible except for

the formation of a fresh water layer and the dumping of large waves.
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