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This mass loss
is difficult to
represent in

climate models

Limits our
understanding
of AIS*-SO**
interactions

What happens if we rewrite

the model forcing to match
real-world observations?

*Antarctic Ice Sheet
**Southern Ocean
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Bad for story-telling

> Survey of changes of
parameters that we know to
be important to the physical
properties of the SO




Stratification

Psurf

Bad for story-telling

< 0, Psurf > P200om (unstab.)

Ap = p20dm — Psurf
>0, psurf < P200om (stab.)

> Survey of changes of
parameters that we kﬂ)ow to
be important to the physi&fe
properties of the SO

Ap/ Az over the top 200 m of the SO




Bad for story-telling

> Survey of changes of
parameters that we know to
be important to the physical
properties of the SO

Stratification

Ap/ Az over the top 200 m of the SO

More positive: stronger stratification

Plotted: 1991 mean state
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= The last time a water parcel was in
contact with the atmosphere
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= The last time a water parcel was in
contact with the atmosphere

Plotted: 1991 mean state



Temperature Profile
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Sea lce

Bad for story-telling

> Survey of changes of
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Bad for story-telling

> Survey of changes of
parameters that we know to
be important to the physical
properties of the SO

Heat Flux

Sensible + Latent

Positive = into the ocean

Plotted: 1991 mean state
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Stability
—  Adding FwWtothe

surface ocean

near the

—WestAntarcticcoast—

Plotted: final 15 years -
first 15 years
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ldeal Age (yrs)

Subsurface changes
increase the ideal age

of the upper SO by 14%
on average

Plotted: final 15 years -
first 15 years
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IMBIE simulation has a
significantly

Temperature

Plotted: IMBIE -
CONTROL

By 2100, the IMBIE
simulation has
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Density

SO surface
freshening
strengthened
the vertical
density
gradient in
the top 200 m
along the
entire West
Antarctic
coastline




Density

SO surface
freshening
strengthened
the vertical
density
gradient in
the top 200 m
along the
entire West
Antarctic
coastline

|ldeal Age

The ideal age
of the upper
SO increases
by 14% on
average due
to circulation
changes

Temperatur
e

Adding
freshwater to
the surface
ocean
changes the
vertical
temperature
structure;
cooling the
surface &

Including active/realistic ice sheet components in global

upper ocean

L andwakming

Sea lce

SO seaiceis
both thicker
and more
extensive
(~10%) as a
result of the
added FW

climate models is imperative for predicting
centuries-long changes to our Earth climate system

Heat Flux

While more
heat fluxes
into the ocean
iIn @ warming
climate,
adding FW to
the coastal
SO results in
less ocean
heat uptake




