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A brief history of ISMIPs



Modelling in ice2sea *

Slide adapted from presentations of D. Vaughan and T. Payne



Ice2sea whole ice sheet 

model projections 

for Greenland

Goelzer et al., 2013

Edwards et al., 2014

Shannon et al., 2013



SeaRISE explored the sensitivity of ice 

sheets to external forcing 

Ice Sheet Models:

AIF

CISM2

IcIES

ISSM

Elmer/Ice

PISM

PISM-PIK

PennState

SICOPOLIS

UMISM

Sensitivity to basal conditions 

(2x, 2.5x, 3x sliding velocity)

Sensitivity to ocean melt rate 

(2, 20, 200 m/yr)

Sensitivity to climate
(1x, 1.5x, 2x AR4 anomalies in Temp & Prec)

Additional Experiments:

- Combination of forcings

- Realistic “R8” scenario

Ice Flow 

Direction



RCP considered by IPCC-AR5, and temperature 

profile for the SeaRISE experiments (All were based 

on amplifications of the A1B scenario for IPCC AR4).

Response of SeaRISE models 

to A1B and RCP8.5 scenarios



①How close are we to having models that could run as part 

of a CMIP-style ESM? And how adequate are CMIP models 

over the cryosphere?

②What are the major obstacles to credible projections of 

the cryospheric components of sea level? 

③What data sets are needed (model + observations)?

④What experiments (coupled or not) should we run for 

Greenland and Antarctica?

Overview of questions asked 

at the July 2014 workshop @ 

GSFC ~ 60 participants



Experimental framework for ISMIP6

CMIP6 DECK

(any AOGCM)

Standalone ice 

sheets models

Coupled 

AOGCM-ISM

Forcings

Requires analysis of climate over 

and surrounding ice sheets

Feedbacks 

How do dynamic ice sheets 

affect climate?

Projections 

Historical and future sea level due to ice sheets, and

associated uncertainty due to ice sheets.



Experimental design 

for ISMIP6

CMIP6 exp to be used by ISMIP6 (all AOGCM)

- Pre-industrial control

- AMIP

- Historical Simulation

- 1% per yr CO2 to 4xCO2

- ScenarioMIP SSP5-8.5 (up to year 2300?) 

New proposed ISMIP6 exp (coupled AOGCM-ISM)

- Pre-industrial control

- 1% per yr CO2 to 4xCO2

- ScenarioMIP SSP5-8.5 (up to year 2300?) 

Standalone ISMIP6 exp (ISM only)

- ISM control

- ISM for last few decades (AMIP)

- ISM for the historical period

- ISM for 21st / 23rd century sea level forced by 

SSP5-8.5

- ISM forced by 1%  per yr CO2 to 4xCO2

- ISM specific experiments to explore uncertainty 

in sea level

Modeling groups that have coupled 

AOGCM-ISM would repeat the 

standalone ISM exp with their AOGCM 

forcing.

ISM that are not “link” to an AOGCM 

would be provided forcing from ISMIP6

ISM would decide which standalone 

exp to participate in, but a suggested 

Tiers list will be provided.

Groups would decide to do both ice 

sheets or only one.



Plans for 2015 and beyond

•Identify the variables that 

need to be saved in CMIP6

•Send CliC info for website

•Work on the standalone ISM 

experiment (wiki?)

•Identify observations 

•Revise MIP proposal once 

have feedback

•If endorsed, write 

experiment paper

•Ready, Set, Model!

•Analyze, Analyze, Analyze 

Drawing courtesy of C. Rodehacke



Thank you to:

• Everyone that contributed in ice2sea and 
SeaRISE (from sharing data & ideas, to 
modeling, to providing funding).

• CliC for their support. 

To get on the ISMIP6 mailing list contact 

the CliC office: info@climate-cryosphere.org

or Sophie: sophie.nowicki@nasa.gov
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