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The Labrador Sea Eddies
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Modeling the Labrador Sea

High resolution

VIKING20X

NEMO3.6 1/4° model with 1/20° nest embedded in the North Atlantic (33°S-70°N)
— to resolve mesoscale at subpolar latitudes

Long hindcast

CORE.v2

1958-2009 atmospheric forcing, supported by the new JRA55-do (1980-2017)
- to investigate the atmospherically forced signal

Lateral boundary condition

No-slip condition in the WGC (43-51°W, 59-62°N) around Cape Desolation
- formation of IR
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Modeling the Labrador Sea
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Lateral boundary condition
No-slip condition in the WGC (43-51°W, 59-62°N) around Cape Desolation
- formation of IR
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Mesoscale Eddies the Labrador Sea

= What are the generation mechanisms?
The processes leading to IR formation are highly debated
(e.g. Chanut et al., 2008, Bracco et al., 2008, Zhu et al., 2014).

= What causes the temporal variability?
Can it be traced back to the circulation of the Subpolar Gyre and/or the
atmospheric circulation (Zhang and Yan, 2018)?

= What is the impact on deep convection?
The importance of the different types of eddies for restratification of the
convection area is unclear.
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The Labrador Sea: Overview

Mean EKE and March MLD
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The Labrador Sea: Overview

Mean EKE and March MLD
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The Labrador Sea: Overview

Mean EKE and March MLD
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Irminger Rings

at 54.0W, 2007-11-29
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Irminger Rings: Impact on Deep Convection

Effect of Irminger Rings

a) EKE em?/s2 D) MLD

Sensitivity
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MLD in convection region is not impacted by the reduced number of IR.
- IR do not restratify convected water significantly.
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Irminger Rings: Impact on Deep Convection

Effect of Irminger Rings

a) EKE em?/s2 D) MLD m .
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Can results the results be transferred to realistic scenarios?
Hypothesis: strong SPG — more IR - higher EKE
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Irminger Rings: Decadal Variability
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Irminger Rings: Decadal Variability
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Irminger Rings: Decadal Variability
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Instabilities associated with convection

Relative Vorticity at 989 m
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Convective Eddies

a) Zonal velocity u ~ ms™!
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Temporal Variability and Impact on Convection

Central Labrador Sea instabilities
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Temporal Variability and Impact on Convection

Central Labrador Sea instabilities
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= What are the generation mechanisms?
The processes leading to IR formation are highly debated
(e.g. Chanut et al., 2008, Bracco et al., 2008, Zhu et al., 2014).

= What causes the temporal variability?
Can it be traced back to the circulation of the Subpolar Gyre and/or the
atmospheric circulation (Zhang and Yan, 2018)?

= What is the impact on deep convection?
The importance of the different types of eddies for restratification of the
convection area is unclear.
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Additional Figures

Relative Vorticity at 94 m, 2007-11-29
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Additional Figures
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Additional Figures

Relative Vorticity and PV at ~52°W
a) 2007-11-29 b) 2008-03-29
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Additional Figures

a) Zonal velocity u  ms™!
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Additional Figures
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