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Background

Consistent comparisons of model simulations of AMOC characteristics with those from
available observations are essential for i) assessing the quality of our models and
advancing their fidelity, and ii) identifying challenges with observations.

A python-based Meridional ovErTurning
diagnostIC (METRIC) package is being
developed. The package enables consistent
calculations of AMOC estimates at several
observational sites from ocean general
circulation models and is freely available to
the community at
https://github.com/NCAR/metric.

NNNNNNNN
rrrrrrrrrrrrr

AMOC: Atlantic Meridional Overturning Circulation McCarthy et al. (2020, Rev. Geophys.)




Background

As part of the US — UK WISHBONE and SNAP-DRAGON projects, we are evaluating
simulated transports across the OSNAP sections in a set of forced ocean — sea-ice
(FOSI) simulations both at low (nominal 0.25°1°) and high (~0.1° or finer) horizontal
resolutions — ideally pairs of simulations with the same model. The simulations follow
the OMIP protocol.

Simulations with POP2, NEMO, MOM®6, HYCOM, and MPAS-O are / will be included.

Locations of OSNAP moorings (Li et al. 2021)
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OSNAP Array

OCEAN CIRCULATION

= OSNAP estimates indicate that the
Labrador Sea (west) does not contribute
much to AMOC mean and variability, but
instead the processes in the eastern
subpolar gyre impact AMOC.

A sea change in our view
of overturning in the subpolar
North Atlantic

M. S. Lozier', F. Li'*, S. Bacon?, F. Bahr®, A. S. Bower?, S. A. Cunningham?,

M. F. de Jong®, L. de Steur’t, B. deYoung®, J. Fischer’, S. F. Gary*, B. J. W. Greenan®,
N. P. Holliday?, A. Houk®, L. Houpert*, M. E. Inall*'°, W. E. Johns®, H. L. Johnson",
C. Johnson?*, J. Karstensen’, G. Koman®, I. A. Le Bras'?, X. Lin'?, N. Mackay'*{,

D. P. Marshall’®’, H. Mercier'®, M. Oltmanns’, R. S. Pickart?, A. L. Ramsey’, D. Rayner?>,
F. Straneo'?, V. Thierry"’, D. J. Torres®, R. G. Williams'®, C. Wilson'*, J. Yang®,

1. Yashayaev®, J. Zhao®§

» These findings are in contrast with the
long-standing, model-based view that
Labrador Sea dominates AMOC variability
on decadal to multi-decadal time scales.

To provide an observational basis for the Intergovernmental Panel on Climate Change
projections of a slowing Atlantic meridional overturning circulation (MOC) in the 21st
century, the Overturning in the Subpolar North Atlantic Program (OSNAP) observing
system was launched in the summer of 2014. The first 21-month record reveals a highly
variable overturning circulation responsible for the majority of the heat and freshwater
transport across the OSNAP line. In a departure from the prevailing view that changes in
deep water formation in the Labrador Sea dominate MOC variability, these results
suggest that the conversion of warm, salty, shallow Atlantic waters into colder, fresher,
deep waters that move southward in the Irminger and Iceland basins is largely responsible
for overturning and its variability in the subpolar basin.

OSNAP observations cover the Aug 2014-
June 2020 period.
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Transports in Density Space Across OSNAP Sections
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Labrador Sea Profiles
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Time-Mean Transports Across OSNAP Sections
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Summary

= CESM-HR shows rather good agreement with observations.

= 0—z histogram of AMOC transport can be used to show the cancelations
occurring in both 0- and depth spaces, illustrating the horizontal circulation
contributions to AMOC in complimentary ways.

= Analysis will be expanded to include:
* Transports in T & S space;
T & S diagrams (?);
* Section properties;

* Seasonal cycle and inter-annual variability;
*WMF /T




