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ISMIP7 informs decision making by projecting sea level 
rise from the melting Greenland and Antarctic Ice Sheets

ISMIP7 Mission
The mission of ISMIP7 is to establish consensus estimates of the sea level rise
contribution from ice sheet change over the coming decades and centuries, given
different trajectories for Earth's climate.

ISMIP7 Core activity
ISMIP7’s core activity is the design and delivery of projections of the sea level
contribution of the ice sheets using Coupled Model Intercomparison Project (CMIP)
forcing. These projections are based on large-scale community intercomparisons
among standalone ice sheets models and coupled Earth system models. ISMIP7
activities are designed for completion in time to inform the Seventh Assessment
Report of the Intergovernmental Panel on Climate Change (IPCC AR7). ISMIP7
additionally provides information to practitioner communities working on the impacts
of and adaptation to sea level rise.



Why model icesheets in an ESM?

SROCC SPM 2019



Many CMIP ESMs do not include dynamic ice sheet components yet, 
although a number of groups  are very actively working on developments  
in this  area…

ESM-ISM experiments in ISMIP



ESM-ISM Focus group

• “… representatives of any ESM groups with a model complex enough that they could 
contribute to CMIP6 or 7 and with an interest in coupling ice sheets”

• Group aims of 

1. community building and promoting modelling of ice sheets in ESMs 

1. developing the ESM-ISM protocol for ISMIP7 

• Mailing list ~50 interested people

• irregular discussion meetings of the whole group on specified topics

• more frequent meetings of small, self-volunteered groups that talks about knotty issues in 
the protocol

• mostly: UKESM, E3SM, CESM, NorESM, EC-Earth, AWI-ESM, MPI-ESM 
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ISMIP7 ESM-ISM Protocol

• Proof-of-concept runs, protocol paper starting Jan2025
• Aim to have useful, multi-model results by early 2027



Scenarios in CMIP7

CMIP may prioritise 2 or 3 in FastTrack: VLLO and M (or H) + extensions

H extensions may still be revised?



ISMIP7 ESM-ISM protocol



ISMIP7 ESM-ISM -withoutism
• “ice sheet interactivity” can vary conceptually and structurally across different ESM-ISMs.

• ISMIP7 defines the ideal goal of a -withoutism configuration as
a) having unchanging ice sheet geometries and surface types 
b) preventing all freshwater fluxes derived from the ice sheets from responding to changes in 

climate. 

• keeping all of these fluxes non-responsive may not be possible in all ESMs; if a group’s submission 
clearly documents how they have configured -withoutism their simulation results will be accepted.

• Fluxes specified in -withoutism do not need to be in balance with the fixed ice sheet geometry or 
climate

• -withoutism configurations should be as close to as possible to the -withism model with some 
processes kept fixed, rather than simply being the default CMIP7 configuration



ISMIP7 ESM-ISM demonstration runs

Basic requirement to show that what we propose is in principle possible

We feel we have some extra things to prove:
• ice sheet coupling has some measurable, non -trivial impact

• ice sheet coupling does not ruin/dominate global climate simulation

• the physics we can model is, by some metric, "plausible"

• we can initialise and run such that signal >> drift

• more than one (or two) models are capable of doing this

• there is a diversity of viable modelling approaches

Protocol description paper: 1950 baseline and 1pctCO2 simulations with 5 models, 
-withism and -withoutism. B oth ice sheets

UK E S M, NorE S M, AWI-E S M, MP I-E S M, IP S L-C M



CMIP7 timeline (?)
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