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Take Home Points

The Changes in Wind Forcing may Contribute to the
Observed Ocean and Sea lce Changes around VWest
Antarctica

The Sea Ice Changes may intensify the Brine Rejection

The Stratification Changes make the Sub-surface Ocean
Warmer and Saltier

| 2 Xichen Li, SIO- UCSD



l. Zonal Asymmetry In Antarctic Changes

West Antarctic Land Ice Melting

-04 -02 00 0.2 04 E -04 -02 00 02 04 -02 -0.1 00 01 02

Mass chanae [m w.e.] it Mass chanae [m w.e.] SET e Mass change [m w.e.]

e Shepherd et al, 2012
 Rignot et al, 2012
* Joughin et al, 2012

| 2 Xichen Li, SIO- UCSD



l. Zonal Asymmetry In Antarctic Changes

West Antarctic Land Ice Melting

04 -02 00 02 04 3 -04 -02 00 02 04 -0.2 -0.1 0.0 0.1 02 L-—Mﬂ"'

Mass chanae [m w.e.] Mass chanae [m w.e.] SET e Mass change [m w.e.]

e Shepherd et al, 2012 e Pritchard et al, 2009,2012
 Rignotetal, 2012
 Joughin et al, 2012

} Xichen Li, SIO- UCSD



l. Zonal Asymmetry In Antarctic Changes

Zonal Asymmetry In Antarctic Climate Changes
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l. Zonal Asymmetry In Antarctic Changes

Zonally Asymmetry In Antarctic Climate Changes
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[s there any relation between
these zonal asymmetric patterns?



ll. Simulate the Changes

Wind Changes Force Ocean and Sea Ice

Atmospheric Changes
as a Forcing
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ll. Simulate the Changes

Why We care about the Deepened Amundsen Sea Low?

Sea Surface Height Sea Ice (JJA) Subsurface Subsurface
i P = jo= Temperature Salinity

= Waddall Sea

w
S
gca
- o
g ¢
g
a 5
O §
M =
o

Sea lce Active

Simulation

Xichen Li, SIO- UCSD




ll. Simulate the Changes

Why We care about the Deepened Amundsen Sea Low?

Sea Surface Height Sea Ice (JJA) Subsurface Subsurface
S Wi S (e Temperature Salinity

= Waddall Sea

w
c 5
o =
- o
S 2
| .
g
a 5
O §

e

(@]

Sea lce Active

Simulation

Xichen Li, SIO- UCSD




The Role of Sea Ice



ll. Simulate the Changes

Why We care about the Deepened Amundsen Sea Low?
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Mechanisms



lll. Mechanisms

Brine Rejection

a) Freshwater input at surface

Surface freshening, increased stratification,
reduced vertical heat transport in the ocean
and stable winter ice cover

Weakly stratified ocean

Vertical f

heat flux
1 A b) Downward transport of salt
due to ice formation/melting

Meltwater included
near the surface

diitog e meting Net vertical

transport of salt
annual mean
Brine distributed over P el
a deeper mixed layer
during ice formation

Goosse and Zunz, 2014
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lll. Mechanisms

Sea Ice Trend
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lll. Mechanisms

Seasonality of the fresh and salt water flux

Fresh Water Released due to Sea Ice Melting
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lll. Mechanisms

Vertical Salinity Profile

Salinity Changes at 100m
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lll. Mechanisms

Vertical Heat Transport
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lll. Mechanisms

Vertical Temperature Profile
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Discussion

The Wind Forcing Changes may Contribute to the
Observed Ocean and Sea lce Changes Around West
Antarctica

The Seasonality and Regionality of the Sea Ice Changes
may intensify the Brine Rejection

The Stratification Changes make the Sub-surface Ocean
Warmer and Saltier
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