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”i’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?



Example:
observational platforms;

K observations from each

Measurements from these platforms are charactenzed by biases P, p = 1,---, F and by the random
error on top of them, so that K’ observations from p-th platform will have errors as follows:

E'i:EIP+EP, k=1,---.K,

where £{ for all p and k are independent random numbers with zero mean and standard deviation
o. Since p-th platform’s bias value b does not depend on k, it is the same for all ermors ef, k =
1,---, K of this platform’s measurements. But biases of different ptatforms ¥, p = 1,---, P are
independent random numbers from a probability distribution with zero mean (assumed this way for
simplicity here ) and standard deviation 5. Obwviously, the mean error of our PR’ observations 1s

EzpﬁZZ{M+E£J_FZ pHZZEE

and the variance of the mean error (the expectation of its squared value ) 1s
E&* = ﬁﬂ il
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. . Example:
P observational platforms; —
& K observations from each

A

i

-
-

Conclusions

Recall that PK is the total number of observations averaged by £ Yet, according to Equation (1),
when PR becomes so large that

1

F:‘

mean error variance E&° decreases to the value, which is essentially independent of the total number

of observations: 4
EIE' = F-

Instead. it requires an increase in the number of platforms P in order to achseve further reduction.



Hlustrationarifting Buoys, Kennedy et al (2012)

total nobs = 1-1000, nP = 1-20

Error in Averages, nP dependence, bet=0.29C, sig=0.26C
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SST Observations {in situ) Drlfting buoys’

| | ' dominancejin the 21st
centunyiamong allunss
SItu’SST observations

doppanel;annual
totals of SST
measurements from
drifters (magenta),
annual totals of all in
situ SST observations
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Bottom panel: annual
percentage of SST
measurements from
drifting buoys among
all in situ observations
of SST.
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HYPoL esized: T —
dASSignificant number: of driftinﬁm::

saptired by ocean eddies and travel within

WIEMNOr'Ssome part of their trajectories;

gIiliere are systematic differences between the
S50l eddy cores and of the surrounding

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.



Anomalies of SST (colors) and SSH (contours of £=8cm)
July 2007

South Atlantic and Indian Ocean sectors

South Pacific Ocean secto
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Individual Drifters,—

OSTIA Comparisen..
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WaiEsemumber of in sit sea surfacé‘tem erature (SST)._

BISETA OIS JI L1E L).)JJ DeeanMiasieet increasing”
f,JJ)JJJ// HIEIaC .,_acy of regional and even global
SSIIIELESIOT: n Ean SST 1s improving more slowly than
WIEIE g JJJJ ase in the number of independent
SISEIALION! «would suggest. The current explanation
mvmak_).é esystematlc biases of individual platforms
g,,_w C »buoys) This effect is particularly important for
< rsfﬁgg 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.




CONGLUSIONSEIDETAIL

atiassignificantinum ng
y ocean ed nd travel within them for
trajectories; . there are systematic
0T eddy cores and o t e
surrotsicine _J ater, which are partly responsible for the
PP EIEN _)LJ es of the SST measured by drifting buoys,
WItH 3 gards to the larger area averages. Comparison of
SSISIIEASUTE aments from drifting buoys with the CCI
__v—ﬁf:' ON O ~the OSTIA reanalysis (i.e., SST product on
oK gf d, no in situ data) found S|gn|f|cant correlation of
%uovs"and OSTIA's temperature deviations from the
1ToX1o0 box means. Large number of ocean eddies are
found to be co-located with small-scale SST anomalies.
However, iIn many ocean areas the trajectories of drifting
buoys seem not to be consistent with eddy trajectories.




