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Figure S1. Maps of ISSM-simulated ice velocity in the Pine Island Glacier, Antarctica, and difference of ice velocity
between GNN emulators (trained for Helheim glacier) and ISSM simulations (GCN, GAT, and EGCN from top to bottom).

The grid size is 10 km. Detailed simulation settings can be found in Koo and Rahnemoonfar (2025).



Thickness
_(m)

2000

1500
1000
500

-200

200

—200

EGNNEISSM
G it 200

—200

Figure S2. Maps of ISSM-simulated ice thickness in the Pine Island Glacier, Antarctica, and difference of ice thickness
between GNN emulators (trained for Helheim glacier) and ISSM simulations (GCN, GAT, and EGCN from top to bottom).

The grid size is 10 km. Detailed simulation settings can be found in Koo and Rahnemoonfar (2025).



Table S1. Ice velocity RMSE and ice thickness RMSE of GNN emulators (trained for Helheim glacier) for the Pine Island

Glacier, Antarctica.

Model Ice velocity RMSE Ice thickness RMSE
GCN 372.1 ma’! 127.0 m
GAT 266.8 m a’! 190.8 m
EGCN 2289 ma’' 207.6 m
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