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1. LIS Model:

20 km Resolution .

. | 2. NE Model:

5 km : 500m Resolution

3. Local Models:
400m : 30m Resolution
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Figure S1. Model domains used in this study for the LIS model (1), NE model (2), and local
models (3). The extent of the model domain follows the reconstructed LGM ice extent from
Dalton et al. (2022), but excludes the Cordilleran Ice Sheet and the connection between Ellesmere
Island and the Greenland Ice Sheet.
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Figure S2. A. Annual surface temperature anomalies shown as the difference between the LGM and Preindustrial
period for each climate model output (LGM-PI; °C), and B. Annual accumulation anomaly shown as the difference
between the LGM and Preindustrial period for each climate model output (LGM-PI; m/yr).



Step 1: Laurentide Ice Sheet (LIS) models

3D model

2D model . Extrude 2D model to 4 layers (P1xP2)
. Initialize w 1000m ice thickness ——— . Perform thermomechanical steady
*  Prescribe constant LGM climate state calculation to estimate ice
temperature and rheology.

50,000 yr. relaxation

20,000 yr. relaxation

Complete 3D LIS models of LGM state

. Downscale results from LIS
Step 2: NE US regional models models to NE USA models

3D model

. Initialize ice model with results from 3D LIS model (ice
geometry, ice velocity, ice temperature and rheology)

. Perform thermomechanical steady state calculation to
downscale initial ice temperature and rheology.

. Prescribe constant LGM climate and impose Dirichlet
boundary conditions (ice thickness, ice temperature, and ice
velocity) at inflow boundaries of model domain from 3D LIS
models.

20,000 yr. relaxation

Complete 3D NE USA models of LGM state

Step 3: Local (Peak) models Downscale results from NE
USA models to Local Models

3D model

. Initialize ice model with results from 3D NE USA model (ice
geometry, ice velocity, ice temperature and rheology)

. Perform thermomechanical steady state calculation to
downscale initial ice temperature and rheology.

. Prescribe constant LGM climate and impose Dirichlet
boundary conditions (ice thickness, ice temperature, and ice
velocity) at inflow boundaries of model domain from 3D NE
USA models.

20,000 yr. relaxation

l Complete 3D Local models of LGM state |
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Figure S3. Flowchart depicting the methodology used in the experiments described in section 2.2

(Experimental Setup).
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Figure S4. The simulated steady-state LGM conditions for the LIS model and the corresponding LGM surface climate
forcing used (see Table 1). Shown are the simulated LGM surface height (m), the simulated LGM depth average ice velocity
(m/yr), and the simulated LGM pressure corrected basal temperature.
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Figure S5. The simulated steady-state LGM conditions for the NE USA model and the corresponding LGM surface climate forcing

used (see Table 1). Shown are the simulated LGM surface height (m), the simulated LGM depth average ice velocity (m/yr), and the
simulated LGM pressure corrected basal temperature.
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Figure S6. Top Row: Mean annual temperature anomaly across the NE USA domain for each
climate model. Anomaly is expressed as the difference between the LGM and preindustrial.
Middle Row: Mean annual precipitation anomaly across the NE USA domain for each climate
model. Anomaly is expressed as the difference between the LGM and preindustrial. Bottom Row:
Simulated LGM Surface Mass balance. For each panel, the number in the upper left corner

represents the area-averaged mean across the model domain.



