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MOC and MHT estimates

 SAMBA observations 2013-2017 (Kersalé et al., 2020, 2021)
. S(%%MS v degree global ocean ensemble physics reanalysis, 1993-
* C-GLORSv7, GLORYS2V4, ORAP6 and GloRanV14,

. %/IEgI\/IS 1/12 degree global ocean reanalysis, GLORYS12V1, 1993-
1

. ﬁ_l}lcfuse NEMO ocean model but sea-ice model and DA techniques
iffer

* Assimilate SST, sea level anomalies, sea-ice concentrations and in-situ
temperature and salinity.

* Altimeter-based estimate 1993-2021 (Dong et al., 2021)

* Energy-budget estimates of MHT:

* two estimates of Mayer et al., 2022 based on OHC tendencies
from ORAS5 and ORAPSG.

 Trenberth et al., 2019



Questions

e What is the vertical structure of the AMOC at 34°S?

* How does the time-mean and variability of volume and heat
transports in reanalyses compare with SAMBA and other estimates?

 What causes the similarities and differences between the datasets
and how can they be improved to reduce uncertainty?

e Can reanalyses be used to infer past changes in transports?
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Monthly-mean variability

AMOC variability

MHT variability
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Monthly-mean variability

AMOC variability
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MOC anomaly (Sv)

MHT anomaly (PW)

AMOC: 12-month running mean
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AMOC anomaly (Sv)
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AMOC anomaly (Sv)
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MOC anomaly (Sv)

MOC anomaly (Sv)

AMOC: Ensemble monthly-mean
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MOC anomaly (Sv)

AMOC: Geostrophic monthly-mean
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MOC anomaly (Sv)

AMOC: 12-month running mean
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Conclusions

e South Atlantic MOC and heat transport are uncertain

* Ensemble of reanalyses similar to monthly-mean variability of altimeter-based estimate,
but large differences with SAMBA and energy-budget estimates

* Large differences in time-mean heat transport, but time-mean MOC similar to other
estimates

» Differences due to geostrophic component — both baroclinic and barotropic components
differ between estimates

* Baroclinic component dominates differences in seasonal cycle — perhaps density profiles
differ?

e Baroclinic, barotropic (and Ekman) components augment each other in SAMBA, whereas
they counteract each other in other estimates

mmmm) monthly-mean, seasonal and inter-annual MOC anomalies greater in SAMBA.
* Methodologies used need closer inspection

e Reanalyses useful to understand changes in South Atlantic transports, and identify
differences between estimates



References

Baker, J. A., Renshaw, R., Jackson, L. C., Dubois, C., lovino, D., Zuo, H., Perez, R. C., Dong, S., Kersalé, M., Mayer, M., Mayer, J.,
Speich, S., and Lamont, T. (2022): Overturning and heat transport variations in the South Atlantic in an ocean reanalysis
ensemble, State Planet Discuss. [preprint], https://doi.org/10.5194/sp-2022-8, in review.

New title: South Atlantic overturning and heat transport variations in ocean reanalyses and observation-based estimates
[accepted]

Kersalé, M., Meinen, C. S., Perez, R. C., le Hénaff, M., Valla, D., Lamont, T,, Sato, O. T., Dong, S., Terre, T., van Caspel, M.,
Chidichimo, M. P., van den Berg, M., Speich, S., Piola, A. R., Campos, E. J. D., Ansorge, I., Volkoy, D. L., Lumpkin, R., & Garzoli, S.
L. (2020). Highly variable upper and abyssal overturning cells in the South Atlantic. Science Advances, 6(32). https://doi.org/
10.1126/sciadv.aba7573

Kersalé, M., Meinen, C. S., Perez, R. C., Piola, A. R., Speich, S., Campos, E. J. D., Garzoli, S. L., Ansorge, |., Volkov, D. L., le Hénaff,
M., Dong, S., Lamont, T., Sato, O. T., & van den Berg, M. (2021). Multi-Year Estimates of Daily Heat Transport by the Atlantic
Meridional Overturning Circulation at 34.5°S. Journal of Geophysical Research: Oceans, 126(5), e2020JC016947.
https://doi.org/10.1029/2020JC016947

Meinen, C. S., Speich, S., Piola, A. R., Ansorge, |., Campos, E., Kersalé, M., Terre, T., Chidichimo, M. P.,, Lamont, T., Sato, O. T,,
Perez, R. C,, Valla, D., van den Berg, M., le Hénaff, M., Dong, S., & Garzoli, S. L. (2018). Meridional Overturning Circulation
Transport Variability at 34.5°S During 2009—-2017: Baroclinic and Barotropic Flows and the Dueling Influence of the Boundaries.
Geophysical Research Letters, 45(9), 4180-4188. https://doi.org/10.1029/2018GL077408

Dong, S., Goni, G., Domingues, R., Bringas, F., Goes, M., Christophersen, J., & Baringer, M. (2021). Synergy of In Situ and Satellite
Ocean Observations in Determining Meridional Heat Transport in the Atlantic Ocean. Journal of Geophysical Research: Oceans,
126(4), e2020JC017073. https://doi.org/10.1029/2020JC017073

Trenberth, K. E., Zhang, Y., Fasullo, J. T., & Cheng, L. (2019). Observation-Based Estimates of Global and Basin Ocean Meridional
Heat Transport Time Series. Journal of Climate, 32(14), 4567—-4583. https://doi.org/10.1175/JCLI-D-18-0872.1

Mayer, J., Mayer, M., Haimberger, L., & Liu, C. (2022). Comparison of Surface Energy Fluxes from Global to Local Scale. Journal
of Climate, 1(aop), 1-55. https://doi.org/10.1175/JCLI-D-21-0598.1



https://doi.org/10.5194/sp-2022-8
https://doi.org/10.1029/2018GL077408
https://doi.org/10.1029/2020JC017073

= 2O
o O U
L1

AMOC: monthly-mean

—~ 20
>
L
P
©
&
o
-
©
@)
O
Z _20 | | | | I I
1995 2000 2005 2010 2015 2020
MHT: monthly-mean
1.5
1.0 -
05 | S . (] CR-—— O W W BN DN TN TN N RN SS——— U

MHT anomaly (PW)
(@)
o

1995 2000 2005 2010 2015 2020

GloRanV14
CGLORSv7
ORAP6
GLORYS2V4
mean
GLORYS12V1

—— SAMBA

— Altimeter_Dong
Mayer_ORASS
Mayer ORAPG6

—— Trenberth



