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Antarctica's freshwater outflows contribute significantly to sea level rise,
responsible for around 10% of the global average increase.

OCEAN:ICE WP4 AIMS

 To project the freshwater fluxes of the AIS in ice sheet and
coupled ice sheet-ocean models from 2020-2300 and its
contribution to SLR.

To apply surrogate modelling techniques to quantify modelled freshwa
flux uncertainties and sensitivities to a range of climate forcing scenari
identify tipping points.

Circum-Antarctic Simulations With Ua (2000-2300) - 4 Steps
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Inversion: An ensemble of initial states for
2000 generated with inversions for different
sliding laws and rate factors.

Geometry for 2000: Bedmachine s+ds, with
ds based on CPOM and ITSLive data.

Velocities from MeaSUREs, ITSLive.
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A & C estimates generated from one of the inversions.
 Creep exponent (Glen’s law) n = 3.
e Sliding law exponent (Weertman sliding law) m = 3.
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——: grounding line (GL).
Median area of elements: 35 km? .
Reservation around GL: 3 km.
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Basal mass balance:
* Local quadratic melting parameterization (Jourdain et al., 2020)
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* PICO model (Reese et al., 2018a)

Surface mass balance: MAR SMB

Next Steps

By using a range of ice-sheet initial conditions, along with different basal melting
parameterizations, key physical parameters, and external forcing, an ensemble of

hindcast simulation results will be produced.
These results will then serve as the starting points for thenext =~
phase of forecast transient simulations. <= |

Transient Forecast

Run transient simulations between 2020 and 2300 starting from calibrated set for

projected future scenarios. e S
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Initial Sensitivity Study of Basal Melting to Key

Parameters and Geometry

Local quadratic melting parameterization

FRIS melt rate

obs Paolo23 gamma0 = 5000 gamma0 = 10000
gamma0 = 75000

gamma0 = 50000

gamma0 = 30000

gamma0 = 15000

Antarctic melt rate PIG & TG melt rate
5 Imelt rate (m/yr) ~ melt rate (m/yr) 2 melt rate (m/yr)
[
obs Paolo23 obs Paolo23
4 gamma0 = 5000 60 gamma0 = 5000
gamma0 = 10000 gamma0 = 10000 1.5
amma0 = 75000
3 9 40 gamma0 = 75000 1
2 gamma (iS008 gamma0 = 50000 | 0.5
._---———______; - \
gamma0 = 30000 | oq| gamma0 = 30000
1 A gamma0 = 15000 gamma0 = 15000 0
— ———
—
0 ™ b‘ . 0
) 1 o e Q 92 ) e Q g2 O Q% > © Se) Q 9 > © >
\) Q N ) \) N N N N - v % % \) O O N\ N N N N N ™
PR P PR P PP PP P PP PP PP DG

Q v P \) 9 P o \e] Q Uz X o > O N P
v 3% v O O N O N N N N N ™ % 3% v

20 100 20 | 4
18 18 \
15 90 16 \ 35
15 15 |
4 80 < 14 \
213 23 \ 3
o_ 12 ©_ 12
mE 11 0 @E 11
S 10 S 10 \ 125
£ 8 c 8 19
ear 5 7 5 7
':E 6 % 6
g 5 140 g S 15
£ 3 y £ 3 \
= 3 =
1% 2 130 g 5 11
2 1 N °§ ! i
608 I 120 o 08 e
0.6 I~ 06 == 405
0.4 _— 10 04
0> - 07 '
0.1 0 0.1
ATV TS NP PN P I I A B I N SRR P PPt P2 N YR D A 200Dl RP
Heat exchange coefficient y.. (10'5 m 5'1) Heat exchange coefficient v, (10'5 m s'ﬂ)
20 [ 100 20 4
18 \ 18
18 80 16 35
15 15 |
14 80 < 14 |
213 \\ 2 13 \l 3
o 42 o 12
o 11 \ o Ea l
e 10 \ S 10 { 125
G 9 \ % o 9 \
£ 8 N z 8 12
27 N\ 50 27
£ 6 N £ 6 \
Year 2010 ¥ : K. : :
o 4 \\\ o 4 \\
g3 R 130 £ 3 P |
= 2 = 2 \\ 1
s 1 o 1
308 120 308 N
0.6 0.6 \--.__._ 10.5
0.4 10 0.4
0.2 I 0.2 Io
0.1 o 0.1

Heat exchange coefficient y. (10'5 m 5'1) Heat exchange coefficient y.. (10'5 m 5'1)
20 | 100 2 0.8
18 \ 18
16 90 16 0.7
15 15
<14 I 80 <14 06
21 \ 213
o 12 \ @ 12
1S 170 £ 105
KN 11
S 10 \ S 10
S 9 ) 4 60 S e {04
= 8 \ £ 8
2 7 N 150 L 7 103
% 6 % 6
8 & 140 g 5 102
c — ] c ]
ear 4 £ ===l VO
§ 1 § 1
O 08 120 608 10
0.6 08
0.4 10 0.4 0.
0.2 0.2
0.1 0 0.1 0z
Heat exchange coefficient Vo (10'5 m 3'1) Heat exchange coefficient | ('10'5 m 5'1)
Highest and lowest observed melt rate in the record, based on quarterly

observational data (Paolo et al. 2023).
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Preliminary Results (2000-2024)

Local quadratic melting parameterization
gammaO = 30000 Change in ice thickness (m)
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Change inice
thickness between
1996 and 2016
based on
observational data.
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