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Auxiliary Material for: The Salinity Signature of the Cross-Shelf Exchanges in the 

Southwestern Atlantic Ocean: Satellite Observations 

Evaluation of SSS 

In the SSS-Aq data analysis process it was noted that the most recent data version (2.5.1) 

presented a salty bias on the continental shelf south of 40ºS.  This wide shelf region 

presents only small salinity variations within the range of 33.6-33.8.  Figure S1 displays a 

comparison of differences between SSS-Aq v2.0 and v2.5.1with near surface Argo 

salinities collected in the South Atlantic (60-30ºW and 50-25ºS).  This comparison 

indicates that Aquarius v2.5.1 presents a slightly higher positive bias compared to Argo at 

SSS < 34.   

SSS distributions for detrainments events 2S (SMOS, May2010), 4S (SMOS, January 

2011) and 7S-3A (Aq and SMOS, February 2012) from Table 1 and 2 are presented in 

Figure S2. 

A comparison of SSS-Aq and SSS-SMOS for 11 December 2011 shows that SMOS is 

generally fresher than Aquarius (-0.5) at SSS > 32 (Figure S3a and b). It is also noted that 

SMOS is slightly saltier than Aquarius at lower salinities. Points 1, 3 and 5 (red symbols) 

are located at mid shelf and therefore present the lowest salinities (27 to 35); while points 2, 

4 and 6 (cyan symbols) are located in the upper slope and present higher salinities values 

(33 to 36, Figure S3c). The scatter plot shows a well-defined pattern with SSS-SMOS 

lower than SSS-Aq at high salinities (> 32) and SSS-SMOS greater than SSS-Aq at low 

salinity (<32).  A linear fit to these data is significantly different from zero at the 95% 

confidence level (Figure S3c).   

Gridded SSS 

By using a 150 km search radius of along-track (L2) data the Aquarius gridded (L3) 

product attains global coverage even in areas where data are relatively sparse. The gridded 

data constructed here use a 100 km search radius and still provide global coverage. We 

refer to this weekly gridded salinity fields as SSS-Aq.  There are a variety of spatial 

interpolation methods to generate gridded data from scattered data (L2). The local 
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polynomial smoothing suggested by Lilly and Lagerloef [2008] permits data smoothness to 

be independently controlled by the order of the fit.  This method finds a solution from a 

single polynomial fit applied only within a selected neighborhood (search radius). The 

interpolation procedure employs the observations closest to the center grid and applies a 

weighting function or kernel, which assigns a weight to each observation according to its 

distance to the center. The kernel is indexed by a parameter h that determines the width of 

the area around it. The adjustment of this method is primarily through the choice of a 

bandwidth, which can be constant or spatially varying, and through the order of the 

polynomial fit.  Increasing the order of the polynomial increases the degrees of freedom of 

the solution, reducing the bias at the expense of increased variance.  Bandwidth selection is 

crucial; each smoothing method depends on a parameter whose optimal selection 

determines a balance between the degree of the fit to the data and smoothness of the 

estimator. The bandwidth (h) determines which observations in the calculation of the local 

average are included. If the selected h is too large the number of observations increases, 

leading to an overestimated bias and producing an excessively smooth field. In contrast, if h 

is too small, the number of observations included in the local average and the bias are 

reduced, producing a less smoothed field.   

Seasonal cycle of SSS based on hydrographic data 

A total of 2070 oceanographic stations from the historical hydrographic data base located 

within the 50 to 1000m isobaths (Figure S4a) were selected to check for evidence of 

seasonal SSS variability. Most data has been collected after 1980 (Figure S4b). Figure S4c 

presents the frequency distribution of SSS in-situ for the selected region. Most of these data 

fall within the salinity range of Subantarctic Shelf Water, which occupies the majority of 

the shelf south of 39ºS [Piola et al., 2000].  Figure S4d shows the annual distribution of 

SSS-in-situ.  This annual variation of SSS is similar to the one observed in SSS-Aq and 

SSS-SMOS (Figure S4e).   

 

SSS Time series 

In-situ and satellite derived SSS at selected points, along shore wind stress and river 

discharge are shown in Figures S5 and S6. 
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Auxiliary Figure S1: Aquarius SSS - Argo difference as a function of SSS from Argo for 
Aquarius version 2.5.1 (a) and 2.0 (b). Note the smaller bias in v2.0 at low salinity. SSS-Aq 
v3.0 – SSS-Aq v2.0 is shown in c. Note v2.0 is significantly fresher than v3.0 at low 
salinity. 
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Auxiliary Figure S2: SSS distributions from SMOS on 27 May 2010 (a) and 25 January 
2011 (b), SSS distributions from Aquarius (c) and SMOS (d) for 12 February 2012. Also 
shown in each panel are the OSCAR surface velocities for the same dates. 
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Auxiliary Figure S3: a) Comparison of SSS-Aq and SSS-SMOS for 11 December 2011. Both 
data sets have been mapped over a uniform 0.5ºx0.5º grid. b) SSS-SMOS – SSS-Aq difference 
plotted as a function of SSS-Aq. The red dots in both panels indicate data within the low SSS 
filament extending from the shelf to the open ocean (see Figure 5). c) Scatter plot of the 
difference SSS-Aq minus SSS-SMOS versus SSS-Aq. Note the change in sign of the SSS 
difference around 32. 
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Auxiliary Figure S4: In-situ hydrographic observations collected between the 50 and 1000 
m isobaths (a). Yearly number of observations (b). Number of observations as a function of 
salinity (c). Monthly distribution of in-situ salinity (gray squares) and monthly means (red 
squares) and 1standard deviations (red bars) (d). Monthly distributions of SSS from 
Aquarius (green) and SMOS (light blue) from the outer shelf (squares, at point 3) and upper 
slope (rhombus, point 4) (e). The in-situ monthly means (red squares) and 1standard 
deviations from panel c are also shown in e.  
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Auxiliary Figure S5: Times series of SMOS (blue) and Aquarius (red) SSS at selected outer 
shelf (a, point 1 in Figure 4) and upper slope (b, point 2 in Figure 4) locations on the southern 
track, beam 2. The dashed gray lines mark the 30.0 isohaline, the outer limit of RP waters, and 
the solid gray lines the PPW limit (33.5). The horizontal green lines in (b) indicate periods 
when SSS-SMOS < 33.5 at point 2. The gray squares (line connected) present the seasonal 
cycle from in-situ observations adjusted to the shelf Aq mean (a) and to the upper slope Aq 
mean (b). c) ASCAT along shore wind stress (black) and 2008-2013 wind stress climatology 
(gray) and wind stress anomaly (d). Plata river discharge (e). SSS data have been smoothed 
with a moving average of three weeks and wind stress data were low-passed filtered with a cut-
off frequency of 25 days. The gray background bars mark the periods of detrainment events 
indicated in Tables 1 and 2. 
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Auxiliary Figure S6: Times series of SMOS (blue) and Aquarius (red) SSS at selected outer 
shelf (a, point 5 in Figure 3) and upper slope (b, point 6 in Figure 3) locations on the northern 
track, beam 2. The dashed gray lines mark the 30.0 isohaline, the outer limit of RP waters and 
the solid gray lines the PPW limit (33.5). The horizontal green lines in (b) indicate periods 
when SSS-SMOS < 33.5 at point 4. The gray squares (line connected) present the seasonal 
cycle from in-situ observations adjusted to the shelf Aq mean (a) and to the upper slope Aq 
mean (b). c) ASCAT along shore wind stress (black) and 2008-2013 wind stress climatology 
(gray) and wind stress anomaly (d). Plata river discharge (e). SSS data have been smoothed 
with a moving average of three weeks and wind stress data were low-passed filtered with a cut-
off frequency of 25 days. The gray background bars mark the periods of detrainment events 
indicated in Tables 1and 2. 


