Sea Ice and Ocean Evolution of the

BACKGROUND

¥ The Arctic is warming four times the
global average due to Arctic
Amplification driven by ice-albedo
feedbacks (Rantanen et al, 2022).

* Seaq Ice Is vital to the Arctic climate
system, as well as ice-dependent
species and northern communities.

* Summer sea ice is decreasing 12.8%
each decade, with ice-free summers
expected by the end of the century.

* The Arctic Ocean’s mixed layer Is
warming 0.5°C per decade (IPCC,
2019).

* The north Canadian Arctic
Archipelago (CAA) shelf is expected
to have the last summer sea ice In the

Arctic.

* Olbservations are difficult to obtain In
the remote north, so models must be
used to understand the processes
driving the rapidly changing Arctic.
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Figure 23,b: Decreasing sea ice concentration and thickness. Consistent with a warm

| | | | | | I | | | |
1958 1962 1966 1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010 2014 2018 2022

Arctic. Increasing frequency of anomalies.

Figure 3: Northern CAA shelf regio
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Figure 4a: Lincoln Sea cross
section salinity.

« |ncreasing surface
freshwater layer — ice
melt.

Salinity contours pushed
down by freshwater.

Decreasing halocline
gradient.

1958-1978

Years

I T e N T R Oy T B o AT L

Increased heat
Greater ice melt

More freshwater

: ‘_ = e \‘\& - _
1979-1994

————=
n -

w
g

400
Distance (km)

1995-2010

400
Distance (km)

2011-2021

w
w
ul

w
w

400
Distance (km)

200 400
Distance (km)

400
Distance (km)

2011-2021

200 400
Distance (km)

400
Distance (km)

Temperature (C)

200 400
Distance (km)

Figure 4b: Lincolnh cross
section temperature.

« \Narming and
thickening of the mid-
depth Atlantic Water
(AW) layer.

« \Warm AW layer edging
closer to cold surface
waters.
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Figure 53,b: AW heat content
and upper interface depth

% AW is gaining heat over the
simulation run — more
transport?

> AW Is getting closer to the
surface — might it be getting
up on the shelf and melting
ice?

> Dip in 2010s — disruption of
transport?
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Figure 63a,b: AW volume and heat content on the continental shelf I
% Atlantic water is increasing transport onto the shelf over time
% Large extrusions 2018-2021.

% AW excursions onto shelf may relate to increased sea ice
anomalies after 2018 (Fig 23a,b).

KEY POINTS

* Model demonstrates the expected changes of a warming
Arctic ... sparser and thinner sea ice, warmer and fresher

ocean.
* Prominent AW layer in vertical cross sections.

* AW volume and heat content is increasing in the Arctic basin
and is protruding upwards near the surface and onto the
continental shelf.

* Heat from AW may be contributing to ice melt, especially in
the most recent years.

* |Is this reflected in observations?
* What does this mean for future ice loss and ocean warming??
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