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1 GSM ensemble parameter sensitivities

As sensitivities will depend on both the base parameter vector as well as geographic choice of ice sheet, the parameter sensi-
tivity plots below are solely for the purpose of showing that each GSM ensemble parameter can have significant impact on at
least one relevant metric. Some of the sensitivities to critical metrics (such as those related to model fits to regional paleo data
constraints) will be addressed in upcoming ice sheet specific papers. Though not shown, ensemble parameters are only retained

when verified to be among the top quarter of most impactful parameters for more than two different test metrics.

1.1 Example GSM ensemble parameter sensitivity results for Antarctica
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Figure S1. Antarctic present-day grounded ice volume (10'®m?) sensitivity to ensemble parameters. Reference parameter vector is an1600
(“Default”). “Upper” and “lower values” (as per plot key) are the respective upper and lower bound values for the parameter range in Tables

2 and 3.
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Figure S2. Antarctic Oka root mean squared error for floating ice thickness (m) sensitivity to ensemble parameters. Reference parameter

vector is an1600.
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Figure S3. Antarctic LGM grounded ice volume anomaly (10*®m?) relative to 0 ka sensitivity to ensemble parameters. Reference parameter

vector is an1600.



1.2 Example GSM ensemble parameter sensitivity results for Greenland
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Figure S4. Dye3 basal temperature (°C) sensitivity to ensemble parameters. Reference parameter vector is gr2000. “Upper” and “lower

values” (as per plot key) are the respective upper and lower bound values for the parameter range in Tables 2 and 3.
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Figure S5. Greenland Oka ice volume (10'%m?) sensitivity to ensemble parameters (relative to BedMachineV3 input). Reference parameter

vector is gr2000.
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Figure S6. Greenland Oka ice thickness root mean squared error (m) sensitivity to ensemble parameters (relative to BedMachineV3 input).

Reference parameter vector is gr2000.



1.3 Example GSM ensemble parameter sensitivity results for North America
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Figure S7. Hudson Bay deglaciation time (ka) sensitivity to ensemble parameters. Reference parameter vector is na4300. “Upper” and “lower

values” (as per plot key) are the respective upper and lower bound values for the parameter range in Tables 2 and 3.
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Figure S8. NA 60ka mean ice thickness (m) sensitivity to ensemble parameters. Reference parameter vector is na4300.
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Figure S9. Eastern (69.7° W) NA maximum southern (° N) ice extent at 60 ka sensitivity to ensemble parameters. Reference parameter

vector is na4300.
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Figure S10. NA 60 ka ice volume (10'®m®) sensitivity to ensemble parameters. Reference parameter vector is na4300.
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Figure S11. Eastern (69.7° W) NA maximum southern (° N) ice extent at 20 ka sensitivity to ensemble parameters. Reference parameter

vector is na4300.
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