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PISM: Parallel Ice Sheet Model Q NN/ eezanmintsiveie

PARALLEL ICE SHEET MODEL

Approximations
. SIA

« SSA
« 5 km resolution « 8 km resolution
« SMB: dEBM (Krebs-Kanzow, 2021) « SMB: PPD
« Ocean melt: temp/salt via 3EqQn. « Ocean melt: temp/salt via ice shelf
. Calving: Eigen, Thickness (200), mask pump (PICO)
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1pctCO2-piControl: global

l 1pct4CO2 scenario )
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l Global Sea Level ContributionI
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l Global Sea Level Contribution II
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1pctCO2: Antarctic Ice Sheet [2]

l Ice mass vs sea level 5| = Een
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l Antarctica’s sea level: sensitivities
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l AMOC as driver of Greenland divergence?

AMOC 26°N
184 + —— withism
— withoutism
16 - withismonlyAlIS
—— withismonlyGrlS
S 147
)
12 A
10 A
8 -

1900 2000 2100 2200
Year CE

Ackermann (2024, per comm.)

2300 2400

2500

Warming upper ocean
—increased stratification
—less deep convection
—reduced AMOC

Release additional
freshwater reenforces it

Active ice sheets may
tend to delay the
downward trend but
within the variability

AMOC is not a driver,
nor a victim

10



AWI-ESM & Greenland+Antarctica
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anomaly coupling in Antarctica
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Antarctica may outpace Greenland
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@® 350,000 year thermal spin-up

® Retuned PICO parameters

® Reasonable patterns for climatology-
driven simulations, e.g., ISMIP or
WOA18
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l Ice shelf status and decay, year 2500
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l Ice mass redistribution (cold)
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Cold case 16



l Ice mass redistribution (warm)
1900 # 2100

Warm case 17



AMOC as driver of Greenland divergence?
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- Parallel Ice Sheet Model

- Ocean via PICO
-8 km
- EC-Earth piControl

Light gray:
Gray:

Antarctica Simulation

ice-free ground
grounded ice

Color:

Ross Ice Shelf:

Basal Melting Rate (m/y

Give it a try with EC-Earth forcing!

ice basal melt rate from energy conservation and subshelf melt, in ice thickness per time (m year—1)
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Diagnostic
EC-Earth

25 Ensemble members

Variation of the two parameters
describing ocean-driven basal ice shelf
melting in PICO

Ocean forcing
EC-Earth piControl

Model year 3000
West Antarctica collapses

Ongoing downward trend. No hope for
healing in longer simulations

Ice-free ground

Floating Ice shelf

s
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Parallel Ice Sheet Model (PISM)
runs at 8km resolution after 350,000
years of thermal spin-up at 16 km
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l 1pct4C02 Basal melting patterns
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l Run a coupled simulation ... (bahh)

. AWI-ESM+PISM-Antarctica/GrIS
. PISM Resolution: 16 km (fast)

. Anomaly (flux correction)
coupling

- Atmosphere
- Ocean

. Black-hole calving, again
05 o Theisland holds the ice shelf

réteel
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16 km common for
PISM Antarctica

16 km vs 8 km

. Badly resolved
troughts

. Curtate ice streams

« Suppress recovery
after initial coupling
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Coupled (piCtrl): anomaly coupling,
suppressed black-hole calving, 8 km

1 Step =10 Years
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CONTOUR: CalvingMask

Step 395
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Coupled: different enforced calving Guess
what happens

Enforced calving at thick black line
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l West Antarctica is gone ...

1Step=10Years ___

Step 395.
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