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- ISMIR]

* The Ice Sheet Model Intercomparison Project
for CMIP6 (ISMIPG)

 Goals:

— Estimate future sea-level contributions from the
Greenland and Antarctic ice sheets, along with
associated uncertainty

— Provide input for the current IPCC assessment cycle
(ARG)

* First time ice sheet projections are fully integrated
within the CMIP framework (endorsed MIP)



Experimental setup for Greenland

CMIPS models
* selected based on performance over historical period
* maximise spread in projections (ocean and atmosphere)

Barthel et al., TC (2020)

Atmosphere forcing
« RCM (MAR) forced by GCMs

« SMB anomalies relative to 1960-
1989

« SMB elevation feedback
parameterized based on
d(Runoff)/dz

Delhasse et al., TCD (2019)

Ocean forcing

» Qutlet glacier retreat scenarios

« Empirically derived retreat
parameterisation based on ocean
temperature and runoff

* Prescribed retreat masks

Slater et al., TC (2019, 2020)




Ocean forcing - approach

 Empirically derived retreat parameterisation based
on ocean temperature, runoff and observed retreat
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Ocean forcing - implementation
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* Qutlet glacier retreat implemented in ISMs as a series
of masks that define the calving front positions



GCM-based forcing
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Atmospheric and oceanic forcing
* Projections until year 2100

« SMB anomaly (left, middle) and projected retreat
(right) from 6 different CMIP5 GCMs



Experiments

Core experiments

« 3 CMIP5 GCMs to sample
the ensemble range

« 2 scenarios (RCP8.5 and
RCP2.6)

« 3 ocean forcing sensitivities

Additional experiments for groups
with available resources

3 additional CMIP5 models
« Sensitivity experiments

« CMIP6 models as they
become available
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Participants

* AWI-ISSM « BGC-BISICLES
* ILTSPIK-SICOPOLIS * GSFC-ISSM

* IMAU-IMAUICE  NCAR-CISM

« JPL-ISSM » JPL-ISSMPALEO
« LSCE-GRISLI « UAF-PISM

* MUN-GSM * VUW-PISM

« UCIJPL-ISSM * VUB-GISM

* 21 models of different resolution and complexity

* |nitialization to the year 2015 is the responsibility of the
modellers = various different initialization strategies



Evaluating the initial states
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* Possible to evaluate models compared to
observations

» Complementary metrics required!



Projections



Projections
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Uncertainty

« Comparison between three different ocean
sensitivities (I=low, m=med, h=high) per basin
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Summary

 The Greenland ice sheet will continue to lose mass until
2100 with contributions of 89 £+ 51 mm (RCP8.5) and
31 £ 16 mm (RCPZ2.6) to sea-level rise.

* Under RCP8.5 forcing, ice sheet model uncertainty
explains an ensemble spread of 40 mm, the climate
model uncertainty 36 mm and the ocean forcing
uncertainty 19 mm.

* The largest gap in our knowledge is about the physical
understanding and implementation of the calving
process, i.e. the interaction of the ice sheet with the
ocean.
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Thank you

« CMIP model evaluation: Alice Barthel, Chris Little,
Cécile Agosta, Jamie Holte, ...

« Atmosphere forcing: Bill Lipscomb, Robin Smith, Xavier
Fettweis, Patrick Alexander, ...

* Ocean forcing: Fiamma Straneo, Donald Slater, Denis
Felikson, Mathieu Morlighem, ...

* ISM model results: All ice sheet modellers contributing
to ISMIPG

And, thank you ... for your attention!



Extras



Common ensemble mask
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Historical and control experiment
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Uncertainty

« Comparison between 3 different core GCMs by basin
M=MIROC5 N=NorESM1-M H=HadGem2-ES
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lce thickness
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Surface elevation
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Velocities
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Dynamic contribution
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ISMIP6 information and contact

- ISMIR)

Ice Sheet Model Intercomparison Projec

« ISMIP6 web page:
www.climatecryosphere.org/activities/targeted/ismip6

« ISMIP6 wiki page:
www.climatecryosphere.org/wiki/index.php?title=ISMIP6 wiki page

 Contact the ISMIP6 team
iIsmip6@gmail.com
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