Role of wind variations in controlling
ocean warming south of Australia
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Key Points:

» Interannual southward shifts in
Southern Hemisphere westerlies
lead to surface ocean warming
events in the South Australian
Basin

» Twenty-first century projected wind
trends could play a role similar in
magnitude to radiative warming in
driving surface ocean temperature
change

» Twenty-first century wind trends
are responsible for around half
of the projected surface ocean
warming and sea level rise in the
Tasman Sea

Surface Ocean Warming Around Australia Driven by
Interannual Variability and Long-Term Trends
in Southern Hemisphere Westerlies
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Abstract The ocean surface temperature and sea level response around Australia to both interannual
variability as well as observed and projected changes in surface winds is presented. A hindcast ocean
experiment shows interannual southward shifts in the Southern Hemisphere westerly winds drive ocean
surface warming events in the South Australian Basin. Twenty-first century climate and ocean projections
in an ensemble of the fifth Coupled Model Intercomparison Project (CMIP5) models show that wind
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Ozone-depleting substances
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Regression of the SAM index onto SST
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Regression of the SAM index onto SST & winds
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Ocean-atmosphere imprint of the Southern Annular Mode
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(b) SST 1978 to 2017 trend
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Year-to-year variability in SST

(d) SST in SAB
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Projected warming and wind shifts to 2100
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CMIP5 models
South Australian Basin (SAB)

(e) SAB vs. Global SST (21)
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SST in SAB (°C)
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(d) SST vs. ™ in SAB (21)

(e) SAB vs. Global SST (21)
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COSIMA

Consortium for Ocean-Sea Ice Modelling in
Australia
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Projected impacts of wind shifts to 2100
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Projected 215t century changes due to winds
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(d) Meridional Ekman transport
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Projected wind-driven temperature
and circulation changes to 2100
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Summary

 [nterannual shifts in SWW'’s control SST

variability south of Australia
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Summary

Interannual shifts in SWW’s control SST
variability south of Australia

Projected wind trends might be an even better
indicator of southern Australian warming
than Climate Sensitivity South Australian Basin (SAB)

(d) SST vs. ™ in SAB (21) (e) SAB vs. Global SST (21)

]l = [H N N N ™
0 RZ=0.74 | IR? 255
535 4 =N w P=0001] 1p<0.001 .V
2 3.0 . /
\
<25 e | o ol
@ W\ < ‘dwe
204 ..T 1w
\4 b4
1.5 - - ﬂ_o
1 1 1 1 1
~0.04 -0.02  0.00 20 25 30 35

T in SAB (N m?) Global SST (°C)



Summary

 |nterannual s
variability so

* Projected wi
indicator of s
than climate

de= - ~ s o,

4

=
=i -

£ Strengthening
4

Currents

2R 4

Upwellings
®

Sea level rise

-

Westerlies

Weakening

-

>

Ekman trans

Y

Wind trends estimated to be responsible for

~50% of projected surface ocean warming and
sea level rise in the Tasman Sea, and ~30% of

warming in the GAB, by 2100



(b) SST 1978 to 2017 trend
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