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Choice of CMIP5 AOGCM (Barthel et al., 2020):

« (Good representation of present-day
conditions

- Maximize the diversity of climate projections / I

« Used different cores (ocean, atmosphere, ...) ‘

Regions used to compute metrics
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' External forcings

Ice/atmosphere interface: |lce/ocean interface:

« Surface mass balance anomalies * Open Melt framework (forcing forcing)

» Surface temperature anomalies « Standard Melt framework (common melt)

« No regional model to downscale () = 70 X (%) % (TF (2,5, 2arate) + 6Toocton) X |(TF)asatscsccton + 0Tsoctor]
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Experiments and participants

List of experiments List of participants and model characteristics

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)

Model name Numerics Stress Resolution Init. Initial Melt in partially Ice Open melt Standard melt
exp0l NorESM1-M RCP8.5 Open Medium L Tier 1 (Core) balance (km) Method Year floating cells Front ization p ization
exp02 MIROC-ESM-CHEM  RCP8.5 Open Medium No Tier 1 (Core)
exp03 NorESM1-M RCP2.6 Open Medium No Tier 1 (Core) AWLPISMI FD Hybrid 16 Eq 2005 No SR Quad NoN-Local
exp04 CCSM4 RCPS.5 Open Medium No Tier 1 (Core) DOE_MALI FE/FV HO 2-20 DA+ 2015 Floating condition Fix N/A NoN-Local anom.

ILTS_PIK_SICOPOLIS1 FD Hybri P 1 N MH N/A NoN-Local
exp05 NorESMI-M RCP8.5 Standard Medium No Tier 1 (Core) S_PIK_SICOPOLIS yorid 8 S 9% © / OR-Lo¢
) . ILTS_PIK_SICOPOLIS2 FD Hybrid 8 SP 1990 No MH N/A NoN-Local
exp06 MIROC-ESM-CHEM  RCP8.5 Standard Medium No Tier 1 (Core)
IMAU_IMAUICE1 FD Hybrid 32 Eq 1978 No Fix N/A Local anom
exp07 NorESM1-M RCP2.6 Standard Medium No Tier 1 (Core) . .
IMAU_IMAUICE2 FD Hybrid 32 SP 1979 No Fix N/A Local anom
exp08 CCSM4 RCP8.5 Standard Medium No Tier 1 (Core) . )

i . JPLI_ISSM FE SSA 2-50 DA 2007 Sub-Grid Fix N/A NoN-Local
exp09 NorESM1-M RCP85 Standard High No Tfer 1 (Core) LSCE_GRISLI FD Hybrid 16 SP+ 1995 N/A MH N/A NoN-Local
expl0 NorESMI-M RCP8.5 Standard Low No Tier 1 (Core) NCAR_CISM FE/FV LiL2 4 SP+ 1995  Floating condition RO  Non-Local + Slope NoN-Local
expll CCSM4 RCP8.5 Open Medium Yes Tier 1 (Core) PIK_PISM1 FD Hybrid 8 SP+ 1850 Sub-Grid SIR PICO N/A
expl2 CCsM4 RCP8.5 Standard Medium Yes Tier 1 (Core) PIK_PISM2 FD Hybrid 8 SP+ 2015 Sub-Grid SR PICO N/A
expl3 NorESM1-M RCP8.5 Standard PIGL No Tier 1 (Core) UCIIPL_ISSM FE HO 350 DA 2007 Sub-Grid Fix PICOP NoN-Local
expAl HadGEM2-RS RCPS8.5 Open Medium No Tier 2 ULB_FETISH_16km FD Hybrid 16 DA* 2005 N/A Div Plume NoN-Local
expA2 CSIRO-MK3 RCPS.S Open Medium No Tier 2 ULB_FETISH_32km FD Hybrid 32 DA* 2005 N/A Div Plume NoN-Local
expA3 IPSL-CMS5A-MR RCP8.5 Open Medium No Tier 2 UTAS_Elmerlce FE Stokes 4-40 DA 2015 Sub-Grid Fix N/A Local
expA4 IPSL-CM5A-MR RCP2.6 Open Medium No Tier 2 VUB_AISMPALEO FD SIA+SSA 20 SP 2000 N/A MH N/A NoN-Local anom

VUW_PISM FD Hybrid 16 SP 2015 N StR Li N/A
expAS HadGEM2-RS RCP8.5 Standard Medium No Tier 2 - yor ° "
expA6 CSIRO-MK3 RCP8.5 Standard Medium No Tier 2
expA7 IPSL-CMSA-MR RCP8.5 Standard Medium No Tier 2
expA8 IPSL-CMSA-MR RCP2.6 Standard Medium No Tier 2
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Initial ice extent (a) and floating ice extent (b)
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500

Root Mean Square Error in ice
thickness (a, in m) and ice velocity (b, in
m/yr) between modeled and observed
values at the beginning of experiments

LIWG, Boulder - February 2020



NorESM1-M RCP 8.5

Evolution of ice volume above
floatation relative to control exp.
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7 NorESM1-M RCP 8.5

Antarctic mass loss for the period 2015-2100 with NorESM1-M RCP
8.5 forcing relative to ctrl_proj by region
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RCP 8.5 forcing from 6 AOGCMs
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RCP 8.5 forcing from 6 AOGCMs

A

150 | : :
I NorESM1
I MIROC

. [__Jccsm

W 100 I HadGEM2 | -

9] [ CSIRO

£ iPsSL

E

& 50 _

5

o]

g

© 0 —— ﬁ—'g—

(0]

>

[}

—

©

(0]

D 50 - -

| | |
WAIS EAIS Peninsula

Antarctic mass loss for the period 2015-2100 for the six RCP 8.5 GCM forcing
relative to ctrl_proj by region. Mean values and standard deviations (black)

LIWG, Boulder - February 2020




LABORATORY

liedo”WSId”MNA
ledo ZNSId Miid
pedo™ LNSId Mid
pisT2eHsILad 81N
1STINSSI1dron
Liedo™WSIO HYON
—PISTNSIO HYON
1STISIHD 3051
1STINSSI L dr
IPIS"Z30INYWI NYINI
1S7LSIT0dODIS Mid Sl
uado™LASIA IMY
PISTLNSI IMY

2090 2100

Peninsula

2080

pado”Wsid”MNA
uedoznsId Mid
uedo™ LNSId Miid
pisT2eHsILad 81N
1STINSSI1dron
pado™WSIO HYON
—PISTNSIO HYON
1STIISIHD 3051
1STINSSI L dr
IPIS"Z30INYI NYINI
1S”ISITOJODIS Mid SLI
uado™LASIA IMY
PISTLASI MY

2070

JET PROPULSION

2060

Time (yr)
EAIS

2050

L
2040

9do”NSIdMNA
do ZNSId Mid
Jado”LNSId Mid
pisT2eHsILas 81N
NS NSSI1drIon
iado” NSIO HYON
—PISTINSIO HYON

1S 1SIHD 3081

1S NSSIHdr
IPIS"Z30INYI NYINI
1S”ISITOJODIS Mid SLI
uado™LASIA IMY
PISTLASI IMY

2030

WAIS

L
2020

| PSLRCP 85
m— PS5 RCP 26

L I L
=l w =
\n o o

(375 ww) uepnquiuoy |aAsT EES o

10
5
0
5

L
o =
& &=

(31S ww) uonnquIu0Y [aAaT BES Ko}

2100

lodo NSId MNA.
1S O3 TVdINSIV_8NA
u9do 9| n

LIWG, Boulder - February 2020

R
oS
N
TOT
DL
mZma

£

ToT et
R

S3m3m,
=5

]

&
2
-y
5
O
O

2090
==
%7}
o

L

0o

Peninsula
50
EG
O%
2O

2

]
)
O
2

2080

RCP 8.5 vs RCP 2.6
2 GCMs (NorESM and IPSL) with RCP 8.5 and RCP 2.6 forcing

2070

2060
Time (yr)
EAIS
T

2050
080006080040000000,°

2040

uado geHSII3d g1n

2030

g
g
O

T
NorESM1 RCP 8.5
NorESM1 RCP 2.8
L

(&

o

<

{3}

=

WAIS
T
o
705
508
W%
92

2020

_ _
= = = = = =} =)
=+ e} & - - &

(3718 ww) uopnguiuoy |ana eag ©

60
50 -

-30

I T T R N | L
2 9 9 9 3 g2 9 ©° 9o @
3 $ &8 883 8% SR 8§ 9

(378 Ww) uonnquIuoY [ena Bas «©

180




e JET PROPULSION LABORATORY
’ Uncertainty in melting

Comparison of open and standard melt frameworks

Cumulative basal melt for 2015- Change in VAF between 2015 and
2100 period relative to ctrl_proj 2100 period relative to ctrl_proj
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v Spatial location of melt is critical
JPL @ : LIWG, Boulder - February 2020




Uncertainty in melting
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Uncertainty in melt parameterization for the standard melt framework: I,
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Impact of ice shelf collapse

Ice shelf collapse if sustained liquid water precipitation at the ice shelf surface
(>72.5 cm/yr, Trusel et al., 2015)
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Dynamic mass loss (mm SLE)
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Antarctic basins
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2 Conclusi
onciusions

« Larger uncertainties than Greenland projections with uncertainty from climate
models, melt parameterization and ice sheet dynamics

« Significant differences at regional (WAIS, EAIS) and basin scale

» Snowfall in East Antarctica could partially offset the dynamic mass
loss caused by warmer ocean waters

» Significant progress since ARS, including realistic forcing and better representation
of ice shelves:
» Interdisciplinary effort with inputs from polar oceanography, atmospheric
science, climate models, ...
* Modeling of ice shelves, grounding line migration, ice front (starting), ...

» Ice sheet models starting to be used in IPCC

LIWG, Boulder - February 2020




Questions? ISMI u]

Ice Sheet Model Intercomparison Project for CMIP&

ISMIP6 web page:
WWW. cllmatecryasphere org/actlwtles/targeted/lsrmpﬁ

/ : : - 4

ISMIP6 wiki page: o :
www.climatecryosphere. org/W|k|/|ndex php%e ISMIP6 wiki-page

Contact the ISMIP6 team
ismipb@gmail.com

© Copyright 2020.All rights reserved


http://www.climatecryosphere.org/activities/targeted/ismip6
http://www.climatecryosphere.org/wiki/index.php?title=ISMIP6_wiki_page
mailto:ismip6@gmail.com

Eric Larour
(USA)

Sophie Nowicki
(USA)

Tony Payne
(UK)

lce Sheet Model Intercomparison Project for CMIP&

lce Sheet Model Intercomparison
Project for CMIP6

Goal: Estimate future sea-level

Jonathan Gregory ;
(UK)

Ayako Abe-Ouchi

contributions from the Greenland and B C Lo B
Antarctic ice sheets and associated -
uncertainties (Nowicki et al., 2016)

William Lipscomb HeIen?éeroUQSi Andrew Shepherd
(USA) (USA) (UK)
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ce'Sheet Model Intercomparison for CMIP6 (ISMIP6)
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Ice Sheet & sea level rise within IPCC cycle

- FARHSWR prrrrn-on-emooon oo o (0 0 . . . . .eee o

* No major dynamic response of the ice sheets was expected
during the 21st century

« Main contributor to sea level rise: thermal expansion and
melting of glacier

» We know everything!

LIWG, Boulder - February 2020
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’ Ice Sheet & sea level rise within IPCC cycle

- FAR H sArR ] Art ———y

“understanding of these effects (rapid dynamical changes in ice
flow) is too limited to assess their likelihood or provide a best
estimate or an upper bound for sea level rise.”

IPCC, 4th Assessment Report (2007)

» We know nothing ...

LIWG, Boulder - February 2020
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Ice Sheet & sea level rise within IPCC cycle

= FAR o SAR [ AR4 H AR5 [——,

“Projection of sea level rise are larger than in the AR4, primatrily
because of improved modeling of land-ice contribution.”

“significant uncertainties remain, particularly related to the
magnitude and rate of the ice-sheet contribution for the 21st

century and beyond.”
IPCC, 5th Assessment Report (2013)
» We know something but not enough ... I g 3 sea
?&ﬁ iCGZé

LIWG, Boulder - February 2020



Ice Sheet & sea level rise within IPCC cycle

= FAR o SAR [ AR4 H AR5 [——,
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