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Motivations

Subtropical gyre
_, Levitus et al. 2005
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The large scale ocean stratification is a key
characteristic of the ocean that plays a role
in heat uptake, nutrient supply to the
euphotic layer and anthropogenic carbon.
Assessing the structure and variability of the
permanent pycnocline is of major interest
for the understanding of the climate system.

Method to characterize the permanent pycnocline in in-situ profiles
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Characterization of the
permanent pycnocline in terms

of depth and thickness
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Model N? profile with gaussians

Global warming of the ocean

It is the most intense in the North
Atlantic subtropical gyre and it seems
to be constrained by the structure of
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situ observations. It reveals a surprisingly
complex structure of the permanent
pycnocline with inhomogeneous properties.

merges with the mixed
layer.

1500

Temperature

2005 2006 2007
Time

Subpolar Mode Water (SPMW)
Eighteen Degree Water (EDW)

2004

Application to Argo profiles

The Argo database in the North Atlantic Ocean
147,069 profiles from 1,452 floats
Time period: May 1998 - December 2014
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We used an unsupervised
classification method known
as Gaussian Mixture Model
to remove profiles out of the
subtropical gyre.

Depth and total thickness

The large scale pattern of the permanent pycnocline
reveals the classical bowl structure. There are
specific structures at local and regional scales: in
the Gulf Stream recirculation region, in the Iceland
basin, in the Mediterranean water region and in the
bay of Biscay. There is a transition zone at about
40°WV with thinning and shoaling of the pycnocline.

Upper and lower thicknesses Thermohaline properties

Central and Subpolar Mode Water are found at the
depth of the permanent pycnocline. There are gradients in
potential density (at southern boundary of the gyre, around
40°WV and in the northeast corner of the gyre). The permanent
pycnocline can be approximated by an isopycne only on
small areas. The stratification is stronger in the West than in
the East of the gyre.
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55,807 profiles with a reliable diagnostic

The permanent pycnocline has an asymmetric structure
around its depth. The upper part is thicker in the western part
of the gyre than in the eastern part. The bottom part is thicker
at the southern boundary of the gyre and in the bay of Biscay.
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