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PARTICIPATING MODELS INITIAL STATE IMPACT OF OCEAN MELT

Model name Numerics Stress Resolution Init. Initial Melt in partially Ice Open melt Standard melt
balance (km) Method Year floating cells Front parameterization parameterization
AWI_PISM FD Hybrid 8 Eq 2005 Sub-Grid StR Quad Non-Local
DOE_MALI FE/FV HO 2-20 DA+ 2015  Floating condition Fix N/A Non-Local anon.
ILTS_PIK_SICOPOLIS1 FD Hybrid 8 SP+ 1990 Floating condition MH N/A Non-Local
IMAU_IMAUICEI FD Hybrid 32 Eq 1978 No Fix N/A Local anom.
IMAU_IMAUICE2 FD Hybrid 32 SP 1978 No Fix N/A Local anom.
JPLI_ISSM FE SSA 2-50 DA 2007 Sub-Grid Fix N/A Non-Local
LSCE_GRISLI FD Hybrid 16 SP+ 1995 N/A MH N/A Non-Local
NCAR_CISM FE/FV LIL2 4 SP+ 1995 Sub-Grid RO Non-Local + Slope Non-Local
PIK_PISM1 FD Hybrid 8 SP 1850 Sub-Grid StR PICO N/A
PIK_PISM2 FD Hybrid 8 SP 2015 Sub-Grid StR PICO N/A
UCHIPL_ISSM FE HO 3-50 DA 2007 Sub-Grid Fix PICOP Non-Local
ULB_FETISH_16km FD Hybrid 16 DA* 2005 N/A Div Plume Non-Local
ULB_FETISH_32km FD Hybrid 32 DA* 2005 N/A Div Plume Non-Local
UTAS_Elmerlce FE Stokes 4-40 DA 2015 Sub-Gnid Fix N/A Local
VUB_AISMPALEO FD SIA+SSA 20 SP 2000 N/A MH N/A Non-Local anom.
VUW_PISM FD Hybrid 16 SP 2015 No StR Lin N/A

FORWARD EXPERIMENTS

CCSM4 repss

IPSL-CM5A-MR rcp85

o

00 +—

CNRM-ESM2-1_ssp585
----- NorESM1-M rcp26

Surface Mass Balance Anomalies (mm w. e. yr?)

-40 1

CSIRO-MK3-6-0 rcp85
CESM2-55p585
IPSL-CM5A-MR rcp26

MIROC-ESM-CHEM rcp85 ——— NorESM1-M rcp85.

UKESM1-0-LL-s5p585
----- CCSMd rep26
CNRM-CM6-1_ssp126

Ypa,r

-y

HadGEM2-ES rep8S
CNRM-CM6-1_ss5p585

————— MIROC-ESM-CHEM rcp26

1950 1975

Surface mass balance anomalies (left, in mm w.e/yr) and basal melt (right, in Gt/yr) forcings from CMIP5

2000

2025

2050

2075 2100

GT/yr

Antarctic Total

14000 -

12000 A

10000 A

8000 -

6000 -

4000 A

2000

0

CCSM4 RCP8.5
MIROC-ESM-CHEM RCP8.5
NorESM1-M RCP8.5
CSIRO-Mk3-6-0 RCP8.5
HadGEM2-ES RCP8.5
IPSL-CM5A-MR RCP8.5
NorESM1-M RCP2.6

IPSL-CM5A-MR RCP2.6

1842

1882

1922

1962

2002 2042

year

AOGCMs. Forcings assume fixed ice sheet and ice shelves geometry

Experiment AOGCM Scenario  Ocean Forcing  Ocean coefficient  Ice Shelf Fracture Tier
historical None None Free Medium No Tier 1 (Core)
ctrl_proj None None Free Medium No Tier 1 (Core)

exp01 NorESM1-M RCP8.5 Open Medium No Tier 1 (Core)
exp02 MIROC-ESM-CHEM  RCP8.5 Open Medium No Tier 1 (Core)
exp03 NorESM1-M RCP2.6 Open Medium No Tier 1 (Core)
exp04 CCSM4 RCP8.5 Open Medium No Tier 1 (Core)
exp05 NorESM1-M RCP8.5 Standard Medium No Tier 1 (Core)
exp06 MIROC-ESM-CHEM  RCP8.5 Standard Medium No Tier 1 (Core)
exp07 NorESM1-M RCP2.6 Standard Medium No Tier 1 (Core)
exp08 CCSM4 RCP8.5 Standard Medium No Tier 1 (Core)
exp09 NorESM1-M RCP8.5 Standard High No Tier 1 (Core)
explO NorESM1-M RCP8.5 Standard Low No Tier 1 (Core)
expll CCSM4 RCP8.5 Open Medium Yes Tier 1 (Core)
expl2 CCSM4 RCP8.5 Standard Medium Yes Tier 1 (Core)
expl3 NorESM1-M RCP8.5 Standard PIGL No Tier 1 (Core)
expAl HadGEM2-RS RCP8.5 Open Medium No Tier 2
expA2 CSIRO-MK3 RCP8.5 Open Medium No Tier 2
expA3 IPSL-CM5A-MR RCP8.5 Open Medium No Tier 2
expA4 IPSL-CM5A-MR RCP2.6 Open Medium No Tier 2
expAS HadGEM2-RS RCP8.5 Standard Medium No Tier 2
a—— expA6 CSIRO-MK3 RCP8.5 Standard Medium No Tier 2
i expA7 IPSL-CM5A-MR RCP8.5 Standard Medium No Tier 2
expAg IPSL-CM5A-MR RCP2.6 Standard Medium No Tier 2
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Evolution of ice mass change during the historical and ctrl_proj experiments (left, in mm SLE). Error
estimates in ice thickness (middle, in m) and in ice surface velocity (right, in m/yr) at the beginning of
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Total basal melt (a and b, in Gt/yr) under Antarctic ice shelves and contribution to sea level (c and d, in mm
: SLE) for the sensitivity experiments to melt parameterization (a and c) and melt calihétion (b and d) over
\ the 2015-2100 period. All results are based on the NorESM1-M RCP 8.5 scenario and relative to ctrl_proj.

IMPACT OF ICE SHELF COLLAPSE

2100

Ul

a “ 0 b 0
Ice (a) and ice shelves (b) ér;tent at the beginning of the experiments (2015). Figures -.
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Total Antarctic ice shelf area simulated (a, in km?) and sea level contribution (right, in mm SLE) with (b)
and without (red) ice shelf collapse over the 2015-2100 period. All results are based on the CCSM4 RCP
8.5 scenario and relative to ctrl_proj.

Projected sea level contribution (left, mm SLE) with NorESM1-M RCP 8.5 scenario relative to ctrl proj.
Regional sea level contribution over the 2015-2100 period (right, mm SLE) relative to ctrl_proj. Diamonds
represent the additional surface mass balance applied during the 2015-2100 period relative to ctrl_proj.
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Projected sea level contribution (mm SLE) under RCP 8.5 scenario. Evolution of total ice mass between
2015 and 2100 (left) and regional sea level contributions (right). All contributions are relative to ctrl_proj.
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