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Context of the study  
The near future Soil Moisture and Ocean Salinity (SMOS) space mission from European Space Agency (ESA) will provide Sea Surface Salinity (SSS) estimates over the global 
ocean. The Data Processing Centre for Levels 3 and 4 (CP34) is a Spanish initiative to produce global SSS maps. As part of it, the Barcelona Expert Centre (CP34-BEC) is in 
charge of designing the operational algorithms, providing the required auxiliary information and validating the products.  
Within this context, statistical characterization of the SSS variability is required. The current in-situ network allows mean and variance characterization down to its intrinsic 
spatio-temporal scales i.e. typically one month and 200 km. Operational Ocean Global Circulation Models are a unique opportunity for complementary variability characterization 
such as shorter-scale variance and spatio-temporal correlations.  
The present study compares four years of the high-resolution HYCOM SSS fields with ARGO profilers in-situ data. 

ARGO, the in-situ reference for SSS  

The shallowest observation of all valid ARGO profiles (<20m) has been extracted 
from the Coriolis GDAC facility over the period January 2001 to June 2008 to build 
a global SSS dataset. An objective analysis scheme described by Barnes (1964) is 
used in a successive correction approach as proposed by Levitus et al. (2005) to 
provide ARGO annually analyzed fields for comparison with HYCOM outputs. An 
average seasonal cycle is also obtained through harmonics adjustment.  

HYCOM, an operational analysis  

A four years hindcast of SSS/SST from the HYCOM system is  
downloaded from http://hycom.coaps.fsu.edu/dataserver . 

The high-resolution (1/12¼,daily) fields are processed to match the spatio-temporal  
scales that are consistent with the ARGO-derived fields. 

The year-to-year variations and average seasonal cycle are computed. 

The HYCOM SSS field presents a small overall bias (~0.02 psu) and a r.m.s. difference around 0.3 psu with respect to ARGO data. However significant regional difference patterns are 
observed, such as systematic fresher Atlantic ocean and saltier (and warmer, not shown here) Antarctic ocean.  
The HYCOM SSS time series shows a jump early 2007 resulting in an increased 2006-2007 difference. This jump is associated with (1) a significant reduction of the global model to in-
situ difference r.m.s. and (2) a significant reduction of the mean difference in the Atlantic. 
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Multiple linear regression (under least square criterion) is applied to both ARGO and HYCOM SSS and SST time series : tendency (not shown), annual and semi-annual (not shown, tiny) 
harmonics are obtained. 
The HYCOM-derived SST seasonal cycle matches the one derived from ARGO both in terms of amplitude and phase.  
The SSS seasonal cycle amplitude is typically of order 0.1 psu but  may reach 0.4 psu under atmospheric convergence zones (ITCZ, SPCZ) and 0.8 next to major river plumes 
(Amazone,Orenoque,Niger,Congo). The HYCOM seasonal cycle amplitude seems to underestimate the rain-caused salinity variations. 
The seasonal cycle phase shows well structured geographical patterns with latitudinal variations in the equatorial band and zonal variations in the tropics. 
Such patterns are nicely reproduced by the HYCOM time series despite the (sometimes) low signal amplitude.  
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