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Sea-ice retreat opens up new areas for dense-water formation
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Eggvin Offset — a gap in the mid-Atlantic ridge
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Outline

® How dense overflow water is formed
in Eggvin Offset?
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Outline

® How dense overflow water is formed
in Eggvin Offset?

® What are the processes affecting the
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Outline

® How dense overflow water is formed
in Eggvin Offset?

® What are the processes affecting the
mixed-layer evolution?

® |s Eggvin Offset a major passage for
dense-water exchange between the
Greenland and Iceland Seas?




Eggvin Offset mooring

A unique data set from a sparsely sampled region
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two-year long record: August 2016 — June 2018

25 instruments: 21 xtemperature, 4 xsalinity,
6 x pressure, 4 x velocity

15 min temporal resolution
(5 xtemperature loggers: 305s)

uppermost instrument at 8 m depth



Mixed-layer evolution

Temperature evolution reveals two different winters
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Mixed-layer evolution

perature evolution reveals two different winters
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Two stages of mixed-layer evolution: i) cooling, ii) deepening

winter 2016/2017
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Two stages of mixed-layer evolution: i) cooling, ii) deepening
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Formation of denser water during winter 2016/2017
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Mixed-layer evolution

Cold-air outbreaks

Formation of denser water during winter 2016/2017
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Formation of denser water during winter 2016/2017
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Mixed-layer evolution

Formation of denser water during winter 2016/2017

Temperature (°C)
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® maximum densities:
o9 =28.03kgm~3 (winter 2016/17)
o9 =27.97 kgm~3 (winter 2017/18)

® similar mixed-layer densities
as in the central Iceland Sea
several decades ago

— shifting locus of
dense-water formation



Cold-air outbreaks

Closer sea-ice edge in winter 2016/2017
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Cold-air outbreaks

Closer sea-ice edge in winter 2016/2017
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® mean distance ice edge-mooring: 99 km (winter 2016/17); 126 km (winter 2017/18)
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Higher turbulent heat fluxes in winter 2016/2017

01 Nov 2017 to 15 May 2018
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® mean turbulent heat flux: 104 Wm~2 (winter 2016,/17); 88 W m~2 (winter 2017/18)
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Northerly winds associated with high heat fluxes
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Looking beyond the mean
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Looking beyond the mean
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Period of the IGP cruise (06 Feb 2018 — 22 Mar 2018)
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Varying distribution of cold-air outbreak (CAO) forcing
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Varying distribution of cold-air outbreak (CAO) forcing
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Connectivity Summary

CAOQO contribution to
wintertime heat loss:

54 %
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Little

Transport [Sv]

mixed layer (op >27.8kgm~3):
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Argo demonstrates a connection to the north Iceland slope

Argo float 3901988 (Feb 2018 — Aug 2020)
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Summary

® Dense-water formation transitions
from the central to the western Iceland Sea
due to retreating sea ice.

Depth (m)
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Summary

® Dense-water formation transitions
from the central to the western Iceland Sea
due to retreating sea ice.

8
8

Depth (m)

® Deeper and denser mixed layers
were attained in winter 2016,/2017
due to a smaller distance to the ice edge : Yy
and higher mean heat fluxes s warwosian
(— importance of cold-air outbreaks). :
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Summary

® Dense-water formation transitions
from the central to the western Iceland Sea
due to retreating sea ice.

Depth (m)

® Deeper and denser mixed layers
were attained in winter 2016,/2017
due to a smaller distance to the ice edge
and higher mean heat fluxes
(— importance of cold-air outbreaks).

® The distribution of CAOs over the winter
affects the final mixed-layer properties
(— importance of ocean advection).
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Summary

® Dense-water formation transitions
from the central to the western Iceland Sea
due to retreating sea ice.

® Deeper and denser mixed layers
were attained in winter 2016,/2017
due to a smaller distance to the ice edge
and higher mean heat fluxes
(— importance of cold-air outbreaks).

® The distribution of CAOs over the winter
affects the final mixed-layer properties
(— importance of ocean advection).

® Eggvin Offset has a connection to the
north lceland slope, but is no major
pathway for dense water.
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Summary Thank you!

® Dense-water formation transitions
from the central to the western Iceland Sea
due to retreating sea ice.

® Deeper and denser mixed layers
were attained in winter 2016,/2017
due to a smaller distance to the ice edge
and higher mean heat fluxes
(— importance of cold-air outbreaks).

® The distribution of CAOs over the winter
affects the final mixed-layer properties
(— importance of ocean advection).

® Eggvin Offset has a connection to the
north lceland slope, but is no major
pathway for dense water.
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