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Heat transport across the Antarctic slope

and its impact on ice shelf melting:
An idealized model study
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Antarctic ice shelves are thinning

Melt rate (m/yr) Jelbart_ Fimbul vigrid -
ikag \ Y 0 WQ Lazarev
<5 0 >5 Ekstromey \ AT Borchgrevnnk
Quary,. X < Baudouin
Riiser-Larsen ;(5 A5 »,.v\ @ Prince Harald
Weddell Sea s O 3,@ Shirase @ Bayner
ancom! é
Brunt / d e
Larsen B Ronne 2%
@ Larsen C _ 1) Edward VIl
Wilma
- 4 \Q Robert
\dg @ : Downer
Wordie Q LA ELars F Amery

g e Lars.
George VI ’)AN%A :{/‘("‘”\ )
NN
WiIkins‘/gy g ; ..Q\J/ K

Bach @ ¥ ¥ % \) \&
Stange s %

Bellingshausen E‘L ﬁgj;of

Sea Ferngno@/ B EAST WeSt'

Venable

a3 Cosgrove WEST ANTARCTICA
Abbot‘ Shacklelon@ E

ANTARCTICA
Pine N Tremenchus.
Island 1\8 A g }':\\\ Conger@-&

<5 D

¥ Opypiications

Thwaite: / oS \ Vincennes@&.
Amundsen "/ Totten
Sea Q:g\z ' > N

Land@ /Q o Wllhr%/ \;é\ .
Swinburne, D Isk
Nickerson ‘ rygalski®; . <)

Moscow

Sulzberger Nansene-, ,Q ) o\
Aviatore-z ~\\‘(~0 ‘ University
Marinere & \‘A Holmes
Ross Ross “ 2 Dibbl
Melt West East o \ @ ibble
@ Ross Sea LI"Iel SRR - o .& @ Mertz
Calving O ° e — Rennlck N'""'S ngnot et al . 2013
100 Gtlyr 10 Gtlyr 1 Gtlyr 0km 500 km 1000 km Cook East
UNIVERSITY Of Australian Government i o . i
Australian Government TASMANIA Department of the Environment A Special Research Initiative of the Australian Research Council

Australian Research Council AUSTRALIA Australian Antarctic Division



8% ANTARCTIC

W,/ GATEWAY PARTNERSHIP

Antarctica: uncertainty for future sea level
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The physical system
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Mechanisms for cross-shelf transport
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Idealized configuration of the shelf break
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Unstable initial density field

a) noinitial velocities b) initial velocities
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Results 1 — control run without polynya

450

400

potential temperature (°C)
~
wm
o

meridional distance (km)

4200
4150
100
50
! ! ! L L 1 L 0
34.0 34.1 342 343 344 345 346 34.7 348
salinity
i Australian G t
Australion foovernment UTI\J\IXIISI%ASII\TTI%\OJC & Dw::“::m::::l::m A Special Research Initiative of the Australian Research Council
Australian Research Council AUSTRALIA Australian Antarctic Division



#.% ANTARCTIC

'1)‘ GATEWAY PARTNERSHIP

Results 1 — strong dynamical barrier
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Results 1 - little eddy activity
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Results 2 — sensitivity to wind stress forcing
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Results 3 — buoyancy forcing by strong polynya
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Conclusion and future work

= ASF strong dynamical barrier
= |ce shelf front poses a barrier as well
= wind stress seems to be of minor importance
= System sensitive to buoyancy forcing

= Continue wind stress versus buoyancy forcing comparison
= Seasonality of frontal system
= Bathymetry: introduce non-symmetric features

Department of the Environment

‘” Aust 1;. G t
Australian Government UTTXE/IR: II\TTIYAGJC % ST SOTeTATE A Special Research Initiative of the Australian Research Council

Australian Research Council AUSTRALIA Australian Antarctic Division



8% ANTARCTIC
\ /)

CATEWAY PARTNERSHIP

Thank you for listening!

Wilma.Huneke@utas.edu.au
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