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The Soil Moisture and Ocean Salinity (SMOS) satellite mission monitors sea surface 

salinity (SSS) over the global ocean for more than 6 years. It provides SSS at 50km 

resolution with a global coverage approximately every 5 days. In tropical regions, SMOS 

SSS contains a large imprint of atmospheric rainfall, but it is also likely affected by 

oceanographic processes (advection and diffusion). At local and short time scales, the 

spatio-temporal variability of SSS is dominated by rainfall. A close to linear relationship 

between SMOS SSS freshening under rain cells (defined as the difference between 

observed SSS and a ‘non rainy reference SSS’) and satellite rain rate is observed in 2012 

when using either UMORA or GPROF radiometer rain rates (slope of about 

-0.2pss/mm/hr at moderate wind speed (3-12m/s)). This order of magnitude is 

compatible with in situ drifters’ observations although the latter are local and taken at 

45cm depth while satellite L-band SSS roughly correspond to the top 1cm depth and are 

spatially integrated over 43-150km. We then study the contrast in SSS and RR between 

2012 and 2015. The 2015 year was much rainier than 2012; this leads to a much fresher 

SSS over the whole ITCZ region (-0.6 pss in 2015 than in 2012 on average over the 

region). On monthly maps, the freshening extends over a much wider region than the 

rainy band, especially at the end of the year, likely because of ocean advection. 

Nevertheless, we find that the SSS local freshening versus RR relationship remains the 

same in 2012 and in 2015, suggesting that local SSS freshening informs on local RR.  
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