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Motivation 

• Platform-related biases (~0.3C) for 
drifting buoys are needed to model 
realistically relatively slow error reduction 
in regional and temporal averages (Kent 
and Berry 2008; Kennedy et al. 2012) 

• Instrument studies for drifting buoys seem 
to produce much smaller biases, and there 
is no clear mechanism that would be 
responsible for larger biases. 

• What could be the explanation? 
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Conclusions 



Illustration: Drifting Buoys, Kennedy et al (2012) 
 total nobs = 1-1000,  nP = 1-20 



Drifting buoys’ 
dominance in the 21st 
century among all in 
situ SST observations 
 
Top panel: annual 
totals of SST 
measurements from 
drifters (magenta), 
annual totals of all in 
situ SST observations 
(cyan).  
 
Bottom panel: annual 
percentage of SST 
measurements from 
drifting buoys among 
all in situ observations 
of SST. 
 
 
[based on ICOADS] 

 



Hypothesized: 

1. A significant number of drifting buoys is 
captured by ocean eddies and travel within 
them for some part of their trajectories; 

 

2. There are systematic differences between the 
SST of eddy cores and of the surrounding 
water; 

 

3. The latter SST differences are partly 
responsible for the apparent biases of the SST 
measured by drifting buoys, with regards to the 
larger area averages. 





Individual Drifters – 
OSTIA Comparison 
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CONCLUSIONS - GENERAL 
 
While the number of in situ sea surface temperature (SST) 
observations of the global ocean has been increasing 
rapidly, the accuracy of regional and even global 
estimates of mean SST is improving more slowly than 
what the increase in the number of independent 
observations would suggest. The current explanation 
invokes the systematic biases of individual platforms 
(ships or buoys). This effect is particularly important for 
drifting buoys, which usually stay in the ocean for 1-2 
years and report measurements often, thus providing the 
majority of all in situ SST observations of the last decade. 
A possibility is investigate that these errors are, at least 
partly, due to the effect of ocean eddies.  



CONCLUSIONS - DETAIL 
 
It is suggested that a significant number of drifting buoys 
is captured by ocean eddies and travel within them for 
some part of their trajectories; there are systematic 
differences between the SST of eddy cores and of the 
surrounding water, which are partly responsible for the 
apparent biases of the SST measured by drifting buoys, 
with regards to the larger area averages. Comparison of 
SST measurements from drifting buoys with the CCI 
version of the OSTIA reanalysis (i.e., SST product on 
~6km grid, no in situ data) found significant correlation of 
buoys' and OSTIA's temperature deviations from the 
1oX1o box means. Large number of ocean eddies are 
found to be co-located with small-scale SST anomalies. 
However, in many ocean areas the trajectories of drifting 
buoys seem not to be consistent with eddy trajectories.  


