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MOC strength at two latitudes:
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See e.g Kanzow et al. 2007, Kanzow et al. 2010, Johns et al. 2011, McCarthy et al.
2012, Mielke et al. 2012



Goals of study:

1. Derive a quantity from observations
which is representative of the MOC in
the North Atlantic ocean

2. Study the meridional coherence of
overturning processes in the North
Atlantic: role of wind forcing?



Eastern and western overturning transports below
1000 m
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4 arrays to obtain western overturning transports below and

relative to 1000 m:
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Overturning transport below 1000 m and MOC at 26°N!?
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Negative of overturning transport ~ 6 months
below and relative to 1000 m (T26)

In “Ocean bottom pressure data capture the North Atlantic Meridional
Overturning Circulation and its meridional coherence” Elipot et al. 2013 (in revision for JPO)



50, 4 time series of overturning transport below 1000 m ...
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Outstanding question: |
How does one explain overturning
coherence at time scales longer than 3 a) Deep floats ‘ _ 4 G

months!?
From RAFQOS floats: NOT advection by
DWBC
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Analytic (complex) EOF analysis
First mode: AEOFI: 36% of the covariance

a) AEOF1: conjugate Eigen vectors b) APC1: Absolute value d) APC1: Power spectral density
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Analytic EOFI: projection on time series
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Correlation of transports with wind stress
Cartesian components and wind stress curl:
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Analytic correlation of transports with wind
stress Cartesian components and wind stress
curl;
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First mode of correlation between transports and Singular Vectors

wind stress: ASVD1
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+90° Singular Vectors

Second mode of correlation between .
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transports and wind stress curl: ASVD?2 1807
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Wind stress and curl changes associated with

ASVD2:
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Mechanism for deep overturning transport fast response
to ASVDZ2?

NAO+

Subpolar Gyre

Re[APC2]+

Subtropical Gyre

inter-gyre “gyre”
e.g Marshall et al. 2001



ASVD with V xt

Summary of
wind
covariance
analysis:
ASVD1 &
ASVD?2 for
overturning
transport
time series
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Summary

4 time series of western overturning; transport below
and relative to 1000 m at 42°N, 39°N, 26°N, and 16°N

Time series are representative of geostrophic |
ovelrturnlng processes on semi-annual and longer time
scales

Evidenced semi-annual and longer periods
covariability between transports

1st mode of variability with near annual & semi-annual
phase cycle associated with basin-wide Ekman forcing

29 mode of variability related to large-scale NAO-like
wind pattern

Thank you
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