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1. Introduction 3. Combining altimeter and float data

The aim of this work is to estimate the mean upper ocean circulation The potential density (og) variance explained by the altimeter at 1150 db
and density field of the Southern Ocean by combining in situ Argo (pressure of maximum correlation, figure 3) is shown in figure 4. The
float measurements and altimeter data. ldentifying and average R? on the ACC is 0.6. Maximum correlations are generally found
understanding changes in the mean properties of the Antarctic on the Atlantic and Indian side of the Southern Ocean and north of the
Circumpolar Current (ACC) during the last decade would contribute Subantartic front (white solid line). Figures 5, 6 and 7 show the

regression coefficient between
SSH anomalies and S, T and o
anomalies respectively. Different
response behaviors can be seen
south and north of the Polar
front, specially for SSH and S
anomalies where the slope of
regression reverses sign. The
mean density field at 1150db
after removing the altimeter
signal is shown in Figure 8.

to the understanding of the Southern Ocean’s role in global
warming. Eddy variability in the density (p), temperature (T) and
salinity (S) fields is estimated using sea surface height (SSH) anomaly
maps and linear regression coefficients (a) of SSH as a function of
position and depth. Due to the equivalent barotropic nature of the
ACC, high correlation values between the altimeter signal and the
Argo profiles are obtained for pressure levels down to 2000 db.
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/2. Data and methods \

Since the inception of the Argo program in the year 2000, a steady ——
increase in the number of T and S profiles has allowed a better Figure 4: R2 between SSH and o, anomalies at
description of the mean properties of the Southern Ocean. As of 1150db.

today, the Argo float array is large enough (Figure 1) to accurately
map the mean and eddy fields during the last decade. Previous
studies have shown that SSH is correlated with the upper ocean
density anomalies (Gilson et al., 1998; Willis et al., 2004; Willis and
Fu, 2008). In this work, the same technique is applied to the p, T and
S anomalies of the Southern Ocean. To remove the eddy variability
in the p, T and S fields using the
SSH anomaly signal, the
spatially varying mean over the
period of interest (January 2001
through December 2010) is first M ;
removed from each variable. T —————
Anomalies for each Argo proﬁle Figure 5: Regression coefficient betweenmSSH Figure 6: Regression coefficient between SSH
are estimated by removing the and S anomalies at 1150db. and T anomalies at 1150db.

local mean defined by averaging g
all observations within a 200 km
radius of each profile.
Regression coefficients a(x, vy, z)
of SSH anomalies onto p, T and
S were then computed in 4°
longitude by 2° latitude bins for each vertical level from the surface
to 2000 db (Figure 2). The estimate of the time-average fields is then
computed as:

festz’mate — {fprofz’le — X SSH,} +ax SSH’

Figure 1: Argo profiles per 4° x 2° bins.

S (Kg m's) at 1150 db (Gaussian Cov. - Err.Thr.: 80%, SNR=2.1)

Where curly brackets represent objective mapping (Bretherton et CoT e o h o e —
: Figure 7: Regression coefficient between SSH Figure 8: Mean density field at 1150db after
al., 1976) and the over bar represents the time average over the S B =85! | v Sure. ~ENSTY T
. . . . - and oy anomalies at 1150db. removing the altimeter signal.
study period. Subtraction of the altimeter signal significantly reduces
the variance of p, T and S anomalies (Figure 3).
4 N

4. Future work

Further work will be directed towards the estimation of the relative
contributions of the mean and eddy poleward heat transport at the
Southern Ocean using the mean and eddy density and temperature
fields estimated in this work.
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