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Despite representing only the 1% of the total ocean’s water, the discharge by Arctic 

rivers accounts for about the 11% of the freshwater flow into the ocean. This huge 

volume of low density freshwater restricts the mixing between surface and deep ocean 

layers, because of the induced strong stratification. The accumulation of low salinity 

water on top layers helps the formation of sea ice, increasing the Earth’s albedo. 

Remote sensing is actively contributing to complete the scarce measurements available 

in such extreme medium as the Arctic. 
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SMOS MISSION 

Soil Moisture and Ocean Salinity (SMOS) 

mission is measuring those variables from 

space since 2009.   

 

SMOS, launched on 2 November 2009, is 

one of the ESA's Earth Explorer missions. Its 

single payload, the Microwave Imaging 

Radiometer by Aperture Synthesis 

radiometer (MIRAS), is the first 2D synthetic 

aperture interferometric radiometer in 

space. It operates in L-band  at 1.413 GHz. 

 

SMOS provides brightness temperature 2D 

images  about  1400 km wide every 1.2 

seconds. 

 

 

The ESA Arctic+ Salinity project (Dec 2018 – June 

2020) will contribute to reduce the knowledge gap 

in the characterization of the freshwater flux 

changes in the Arctic region. 

The ouputs will be: 

 Distribution of the best-up-to-date sea surface 

salinity Arctic maps from SMOS. 

 Assimilating the surface salinity maps product 

in the TOPAZ4 model. 
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Algorithm 

Corrections to the measured brightness temperature 

 The  Sun, Moon and galaxy reflection on the sea 

 Atmospheric corrections 

 Sea roughness correction 

 Polarization correction due to ionosphere 

Inversion 

The square of  the difference  between measured 

and modelled brightness temperature is minimized 

to retrieve sea surface salinity. The modeling is per-

formed for each latitude-longitude, antenna position 

and pass direction using Meissner & Wentz dielectric 

model. 

Data processing: Bias correction 

Similarly to what is done in the processing of altimetric data, 

SMOS brightness temperatures (TB) are corrected using a ref-

erence calculated from the own SMOS data. The reference 

field has been computed for the period 2011-2018, and it de-

pends on geographical location, position of the measurement 

in the antenna plane and pass direction. The difference be-

tween the SMOS TB reference field and TB field computed 

from annual WOA SSS climatology is used to correct the 

measured TBs. This correction mitigates constant geograph-

ical and antenna related  bias like land-sea contamination and 

persistent radio frequency interferences. The brightness tem-

perature reference field is computed using WOA2018 (2005-

2017 period) and Meissner & Wentz dielectric model. 
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Temporal correction 

A temporal correction is performed  to adjust the mean of each 9-day 

map.  The correction is based on the assumption that the global average 

of sea surface salinity changes, at most, very slightly with time.  This hy-

pothesis has been confirmed  by the Argo profilers distributed around 

the world. 
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Work in progress … 

New version of the Arctic 

SSS product (v3.0) will 

be available before the 

end of 2019 at                  

http://bec.icm.csic.es 
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Pre-release: preliminary results 
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