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ABSTRACT

An empirical orthogonal function analysis of the vertical space–time variability 
of the thermohaline structure of the ocean in summer and fall 1993 in the 
Azores Current region has been performed. The analysis used data from CTD 
casts of the SEMAPHORE intensive experiment, referred to as a seasonally 
varying climatology. The relative merits of depth-coordinate and isopycnal-
coordinate representations have been examined in regard to the quality of 
identification of physical processes and to the effectiveness of the extrapolation 
from a sea level anomaly in an attempt to improve the treatment of the vertical 
dimension in oceanic assimilation problems. The isopycnal EOFs consistently 
proved more efficient in capturing the vertical structure of both dominant 
processes in the area of investigation: the variability linked to the Mediterranean 
Water, and the coherent physical system made up of the Azores Front and the 
Azores Current. The isopycnal analysis also proved more robust when meddies 
(Mediterranean Water lenses) were included in the analysis. In addition, 
isopycnal EOFs appeared to be more observable from altimetry: Residual sea 
level anomaly variance after projection on the dominant mode (representing the 

Azores Front/Azores Current) was 8.4 cm2 in depth-coordinate representation and 3.6 cm2 in isopycnal-coordinate 
representation. As an attempt to estimate the vertical structure of errors needed by assimilation schemes, differential 
isopycnal EOFs were calculated from pairs of casts close in space and time. Despite that only 15 pairs were available 
for the chosen radii, the dominant process was a quasi-homogeneous vertical displacement of isopycnals with quasi-
conservation of water masses and potential vorticity on the isopycnal grid.
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