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Introduction

Response of Antarctic ocean circulation to increased glacial meltwater
A simulation study with the ACCESS-OMZ2-0.1° ocean—sea-ice model

Ruth Moorman — ANU Honours Project (ruth.moorman@anu.edu.au)
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2.2-5.5 km grid on Antarctic shelf (Rossby radius ~ 4 km)

Accurately simulates mechanisms of AABW formation (unlike most
models, Heuze et al 2013)
Antarctic water-mass properties (CDW, ASBW) are well captured
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1. How does Antarctic dense water production respond to
freshening by ice shelf melt?

Within 5 years of RCP 8.5 (2100) forcing,
and 10 of RCP 4.5 (2100) forcing, no
waters dense enough to reach the
abyssal ocean (DSW) are exported off
the shelf (circumpolar signal).
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Results
Yes, both positive and negative
_ _ . feedbacks are found.
2. Can this freshening warm or cool Antarctic coastal waters
(creating positive or negative feedbacks to melt)?
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2. Can this freshening warm or cool Antarctic coastal waters
(creating positive or negative feedbacks to melt)?
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Results

Yes, both positive and negative feedbacks are found.

Positive feedback to melt
(DSW convective shutdown)
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Yes, both positive and negative feedbacks are found.

Positive feedback to melt

. . _ (DSW convective shutdown)
2. Can this freshening warm or cool Antarctic coastal waters

(creating positive or negative feedbacks to melt)? Not a ubiquitous response - strongest where
ASF/ASC weak or absent

A(Heat Content): -0.62 TW
A(Advective Heating) = -11.90 TW

A(Heat Content): -0.68 TW
A(Advective Heating) = -20.04 TW
Lsp A(Surface Heating) = +19.37 TW |
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Yes, both positive and negative feedbacks are found.

Negative feedback to melt

: . _ (shelf isolation)
2. Can this freshening warm or cool Antarctic coastal waters

(creating positive or negative feedbacks to melt)? Mixed feedback to melt

(shelf homogenization)
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ASC accelerates (strengthened frontal barrier)
CC accelerates (homogenize shelf)
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Yes, both positive and negative feedbacks are found.

Negative feedback to melt

: . , (shelf isolation)
2. Can this freshening warm or cool Antarctic coastal waters

(creating positive or negative feedbacks to melt)? Mixed feedback to melt

(shelf homogenization)

___| (8-10 years) ﬂ‘q 0
T2l i | WestAntarctica Cooling i
!‘ * Weddell Sea shelf waters diverted into 200 15
—60.01| ~1.1 TWo(net) West Antarctic shelf (cool signal) and S 483
-1.0°C out of Weddell basin (warm signal) £ o0 L0
6") _ 700 Py
—0Z.0 800 ©
. * Possible limiting feedback to the 90 RCP 4.5 -0.04°C :<Dl’
T recently accelerating WAIS melt T S R e A T A U A P
3 —65.0 B
= E
S * Sea-ice thinning along West Antarctic 52
—67.5 coast and increased surface heat fluxes
(out) of region also contributes to -L0
—70.0 signal )
795 W53 1 5 6 7 & 9 10
—75.0

200 —80 —70 —60  —50
Longitude




Response of Antarctic ocean circulation to increased glacial meltwater — COSIMA meeting 2019

steric sea-level)

Shutdown of P
DSW formation

— Freshening by ice shelf melt —

Large land-ice basin

Ross

Deep warming in DSW formation
regions as convection shuts down.

West Antarctica

Mixed feedback to melt
Homogenisation
Increasing strength and prevalence frontal structures Accelerating coastal current homogenises
reduce poleward advective heat transport. shelf waters, drives remote feedbacks.
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Summary



