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A reduced-order Singular Evolutive Extended Kalman (SEEK) 
filter is employed for assimilation of altimetric sea-level.



The signal we are trying to capture with the observational system



Location of proposed mooring sites with standard deviation of SSH and SST





Model�s ability to capture observed sea-level variability is modest.



Model sea-level error structure with no data assimilation.





Model Error structure when assimilated at high resolution array config.



Assimilating sea-level at high resolution clearly enhances correlations.



Proposed array captures nearly all of the tropical sea-level variability.





















OBSERVING SYSTEM SIMPLIFICATION

The goal is to investigate whether some stations provide 
redundant information. While operational systems always 
require some degree of redundancy in case of failure of one 
of the instruments, knowledge about the amount of redundant 
information might be used  to simplify the observing system.

This part of the study uses the outputs of a primitive 
equation, reduced gravity model (Gent and Cane, 1989). The 
Multivariate EOFs of the model account for the statistical 
relationship between physical parameters of interest 
(temperature, salinity, currents, and sea level). 



Fitting the MEOF to SSH and SST observations is done by:

where
 is the analysis state.

 is the climatology of the model.
 are the multivariate EOFs.
are the analysis principal components.

 are the (unbiased) observations.
is the forward observation operator.
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is the fitted error of the climatology.
is the expected error of observations 
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Observations (color shade) 
corresponding to January 16, 
1993 are compared with the 
result of the EOF fitting 
(contours). Dots indicate the 
locations of the PROPOSED 
array.

Observations on the box 
[40E-112E,15S-15N].

Number of MEOFs: 15.

Smoothing term: 1.0E-3.



METHODOLOGY: 

Thirty-three experiments are done by removing one station 
at each time. For each experiment, k,  we calculate the error, 
xe,  using the spatially dense observations of sea level and 
SST in the box [40E-112E,15S-15N]. The increase of error 
with respect to the REFERENCE solution (all 33 stations) 
is calculated:

The station which has the lowest error increase (∆xe) is the station 
providing the largest amount of redundant information. The analysis 
is repeated from January 1993 through December 2003. The station
with the lowest overall error increase is 80E,1.5N. By removing such 
station, the overall SST error increase is 0.36%, and the SSH error 
increase is 0.20%.





After removing station 80E,1.5N, we perform 32 new 
experiments, in which a second station is removed. 
Again, we compare the increase of error with respect to 
the REFERENCE solution, ∆xe. We calculate both 
the average error increase and the (episodically) 
maximum error increase. The station providing the 
next lowest average error increase is 90E,1.5N. The 
process is repeated until the maximum error increase is 
consistently larger than 10% for both SST and SSH:
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The results suggest that, in 
order to reconstruct the 
monthly variability of observed 
sea level and sea surface 
temperature, the stations at 
each side of the equator (1.5S 
and 1.5N) provide redundant 
information. Also, the station 
at 80E,5N is not required to 
reconstruct those variables.



On average (120 months), the removal of 10 stations 
provide a degradation of the error smaller than 5%. 
However, the more sparse grids have a tendency to 
provide episodically larger errors. If only 7 stations are 
removed (array 21% smaller), the largest error is about 
6% larger. However, if 10 stations are removed (array 
30% smaller) the largest error increase is about 11% 
larger.





WHAT ABOUT THE CURRENTS? 

The impact on currents associated with the simplification of the array 
is assessed by comparing the model reconstruction from the previous 
experiments:



Several episodes 
where the error is 
100% of the signal. 
Station 80E, 0 is 
not redundant !!!
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