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Outline
•New co-location strategy developed for the 

derivation and comparison of SST and SSS 
gradients.
•Derivation of comparison statistics for two 

Saildrone Deployments
•California/Baja 2018
•Gulf Stream 2019

•Comparisons with SST gradients derived from 
GHRSST Level 4 data sets.
•Comparisons done with RSS SMAP Version 4.0 and 

JPL CAP Version 4.2
• De



Co-location Methodology

• For every grid point of a Level 4 SST/SSS product, all Saildrone 
measurements inside that grid point are averaged
• The "average acquisition time" of Saildrone measurements is 

computed for each grid point and then
• Sorted to generate a collocated time series of Level 4 

SST/SSS/Saildrone
• Gradients are then derived as differences between successive points 

of the time series and accounting for the distance in space between 
points





SST/SSS Gradients
Baja Deployment









Taylor Diagram SST Gradients

A=MUR
B=OSTIA
C=CMC
D=DMI
E=K10
F=REMSS



JPLSMAP



Gulf Stream









Cross-Correlations



Conclusions
• Correlations between the GHRSST Level 4 SST products and Saildrone were 

above 0.90, indicative that, overall, the GHRSST L4 products are doing a 
good job at reproducing the SST values in the Baja/California coastal 
upwelling region and the Gulf Stream.  
• However, correlations of SST gradients drop significantly with larger 

differences between the products. For the California/Baja deployment the 
MUR derived SST gradients showed the best correlation.  
• For the Gulf Stream deployment SST showed clear relationships to major 

frontal features associated with the Gulf Stream. Correlations range from 0.3 
to 0.4.
• A primary conclusion is that comparisons of SST gradients are critical for 

applications to coastal regimes, where mesoscale-submesoscale dominate. 
Statistical relationships that apply to correlations between SST and in-situ 
data do not necessarily apply to gradients.  The Saildrone deployments 
provide an excellent platform for validating and the application of SST 
gradients. 
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