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Vage et al. (2013)

» Boundary current loop (Mauritzen, 1996)
» Flow follows f/H contours (Isachsen et al., 2003)
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» Boundary current loop (Mauritzen, 1996)

» Flow follows f/H contours (Isachsen et al., 2003)
» Bifurcation in Fram Strait:

» to Arctic Ocean: sea ice melting, halocline formation,
nutrient supply

» to Denmark Strait: overflow water, MOC
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Orvik and Niiler (2002)

» Boundary current loop (Mauritzen, 1996)

» Flow follows f/H contours (Isachsen et al., 2003)
» Bifurcation in Fram Strait:

» to Arctic Ocean: sea ice melting, halocline formation,
nutrient supply

» to Denmark Strait: overflow water, MOC
» Two branches of Norwegian Atlantic Current




Sea ice concentration in Fram Strait
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Mooring observations at 78°50'N in Fram Strar
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WSC is baroclinically unstable
forming eddies, particularly in
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2016)
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timates of the recirculation
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Southward transport in EGC increased by 3 Sv from 79°N to
78°50'N (de Steur et al., 2014)
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Previous estimates of the recirculation
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Southward transport in EGC increased by 3 Sv from 79°N to
78°50'N (de Steur et al., 2014)

Summer time
hydrographic
sections:

Recirculation mainly confined to
south of 80°N; half of northward AW
transport recirculates in Fram Strait
(Marnela et al., 2013)
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How do observations constrain the recirculation?
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Recirculation

Compilation of hydrographic observations in in Fram Strait
Jul/Aug/Sep
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Potential temperature and salinity at 250 m:
» Connectivity near 79°N
» Tmax/Smax protrusion near 80.5°N
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Compilation of hydrographic observations in in Fram Strait
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Mooring observations in southern recirculation

Zonal velocity [m/s]

Baroclinic velocities of 10 cm/s (winter), 5 cm/s (summer)
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CTD sections along 0°EW in summer i
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CTD sections along 0°EW in summer in Fram Strait
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ITP sections along 0°EW in autumn in Fram Strat
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Recirculation

Argo sections along 0°EW in winter in Fram Strait

Argo JFM Argo JFM

Introduction

Observations
WET.I
Mooring
Sections

Depth [m]
potential Temperatur

Model

Pathways
Dynamics

Summary

References

Depth [m]
Salinity []

» OQutcropping
isopycnals in
Greenland Sea T

Lattge

» Increased density
gradient and
baroclinic flow

Depth [m]
geostrophic velocity [m/s]




Model: Snapshot of temperature at 250 m depth

Hattermann et al. (2016)

800 m horizontal resolution model nested into 4 km Arctic
wide model
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Model: Snapshot of temperature at 250 m depth
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Hattermann et al. (2016)

800 m horizontal resolution model nested into 4 km Arctic
wide model

Mooring-model comparison with respect to
» Velocity direction and amplitude

» EKE amplitude and seasonal cycle
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Recirculation pathways from tracking of numerical —[RAru—=—

particles

Three pathway groups:
» Arctic Ocean
» Northern Recirculation

» Southern Recirculation

in Fram Strait

Introduction

Observations
WET.I
Mooring
Sections

Model

Pathways
Dynamics

Summary

References

|} Q%

A C
R ‘1N
25%50 %75 % NaCs) {(\,
0 7E

14E

Hattermann et al. (2016)




Recirculation pathways from tracking of numerical [t
particles

Introduction
Three pathway groups: Observations
WET.I
Mooring
Sections

» Arctic Ocean

» Northern Recirculation Model

Pathways
Dynamics

» Southern Recirculation

Summary

References

c

m— Q%

A O
5 >
25%50 %75 % NaCs) {(\,
0 7E

Potential Temperature (°C)

o

34.6 34.8 35 35.2 Hattermann et al. (2016)
Salinity




Recirculation pathways from tracking of numerical —[RAru—=—

particles

Three pathway groups:
» Arctic Ocean
» Northern Recirculation

» Southern Recirculation
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In summer, only 30%

in Fram Strait

Introduction

Observations
WET.I
Mooring
Sections

Model

Pathways
Dynamics

Summary

References

m— Q%

A O
5 >
25%50 %75 % NaCs) {(\,
0 7E

Hattermann et al. (2016)




Dynamics of the northern recirculation

» EKE > MKE
» EKE stronger in winter
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Dynamics of the northern recirculation in Fram Strat
» EKE > MKE
» EKE stronger in winter
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» Temperature maximum subducts along streamlines

» Baroclinic instability of AW/PW front

» Advective-diffusive interplay of flow along/across f/H
contours




Summary

» Southern recirculation
» Mean flow driven following f/H contours
» Observations show baroclinic flow of ~1.5 Sv
» Originates from offshore branch of WSC/NwAC
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Summary

» Southern recirculation

» Mean flow driven following f/H contours

» Observations show baroclinic flow of ~1.5 Sv

» Originates from offshore branch of WSC/NwAC
» Northern recirculation

» Eddy driven flow crossing f/H contours

» Baroclinic instability instrumental in subduction of AW
» Only sparse observations

» Baroclinic flow of 0.5-1.0 Sv

>

Originates from shelfbreak branch of WSC/NwAC
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Summary

» Southern recirculation

» Mean flow driven following f/H contours

» Observations show baroclinic flow of ~1.5 Sv

» Originates from offshore branch of WSC/NwAC
» Northern recirculation

» Eddy driven flow crossing f/H contours

» Baroclinic instability instrumental in subduction of AW
» Only sparse observations

» Baroclinic flow of 0.5-1.0 Sv
» Originates from shelfbreak branch of WSC/NwAC

Thank you!
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