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Table S1.  Carbon dioxide forcing, global mean temperature change w.r.t. pre-industrial,
GrIS contribution to sea level rise and partition into components, and GrIS area for contempo-
rary, mid-century and end-of-the-century periods. Mass Balance = Surface Mass Balance — Ice
Discharge + Basal Melt. Cumulative sea level rise corresponds to the periods 1850-2100 for pre-
industrial, 1850-2014 for “Contemporary”, 1850-2050 for “Mid-century”, and 1850-2100 for “End
of century”. The mean [standard deviations| are given for all other variables. Mass Balance and
Sea Level Rise rate relate by 360 Gt yr~! = 1 mm yr—!. *For comparison, the right-most column
provides values from the idealised coupled CESM2-CISM2 simulation analysed in Muntjewerf
et al. (submitted) at a COy level comparable to end-of-century SSP5-8.5 (comparison of COq

forcing evolution in Figure S4).

Contemporary Mid-century End of century | Idealised 1%
(1995-2014)  (2031-2050)  (2081-2100) (131-150)*

Atmospheric COq (ppmv) 361 (1995) 458 (2031) 884 (2081) 1139
397 (2014) 566 (2050) 1142 (2100) (from 140)
Global mean T2m change 0.8 2.2 5.4 5.2

w.r.t. pre-industrial (K)
Cumulative Sea Level Rise (mm) 5 (2014) 23 (2050) 109 (2100) 107 (150)

Sea Level Rise rate (mm yr—') 0.08 0.55 2.68 2.16
Mass Balance (Gt yr—!) 27 [81] -196 [71] -964 [258] -764
SMB (Gt yr) 564 [82] 350 [75] 565 [278] 367
Ice discharge (Gt yr!) 568 [4] 523 [10] 379 [24] 378
Basal melt (Gt yr—!) -24 (0] -23 (0] -20 [0] -19
GrlS area (10e12 m?) 1.965 (2014)  1.958 (2050)  1.909 (2100) | 1.907 (150)
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Table S2. Comparison of mean [standard deviations] of surface mass balance (Gt yr~,
upper value in the cell) and NAMOC index (Sv, lower value in the cell) for CESM2-CISM2 (first
row, results of this study) and CESM-only ensemble simulations for historical and several SSP

scenarios.

Ensemble Historical Contemporary Mid-century End of century
size (1850-2014)  (1995-2014)  (2031-2050)  (2080-2099)

CESM2-CISM2 1 538 [90] 571 [80] 359 [34] 511 [283]
(this study) 24.0 [1.0]  238[0.7] 182 [1.4] 8.6 [1.5]
Historical 11 155 [39] 300 [28]

ens. mean 23.8 [0.9] 23.8 [0.9]

SSP1-2.6 2 252 [65] 88 [97]

ens. mean 18.1 [1.5] 11.6 [0.6]
SSP2-4.5 3 267 [58] 21 [80]

ens. mean 17.9 [1.4] 10.4 [0.8]
SSP3-7.0 2 227 [76] -269 [106]
ens. mean 19.1 [1.1] 12.0 [1.1]
SSP5-8.5 2 192 [90] -906 [307]
ens. mean 18.8 [1.5] 8.6 [1.3]
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Figure S1. Change in SMB (kBer?lembﬁf:_Q)% sutPacd v tERD (m yr~!), and thickness (m)
by mid-century (middle) and end-of-century (right) with respect to the contemporary period

(1995-2014, left, absolute values).
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Figure S2.  Maps of ice discharge a) observations (2000-2012, from (Enderlin et al., 2014)
Enderlin et al. (2014), b) model historical period (2000-2012), and c¢) model end of SSP8.5 (2081-

2100).
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Contemporary (1995-2014) Mid-century (2031-2050) End-of-century (2081-2100)
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Figure S3. Mass budget (TOT) and components for the Greenland Ice Sheet (GRIS) and
individual basins (NO, NE, SE; SW, CW, NW NO) in the last 30 years of the historical simulation
(contemporary period, 1995-2014). Right panel: same as in the left panel, with values expressed
as anomalies to the Pl-control simulation. TOT (Orange)=SMB (Red) + D(Discharge) + Bm

(Basal Melt). Note that discharge is defined as negative.
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Figure S4. Atmospheric CO4 concentration in the historical, the SSP5-8.5, and the 350-year
idealised simulation with 1% increase per year from pre-industrial values until quadrupling as
evaluated by Muntjewerf et al. (submitted), aligned on the x-axis to match the maximum COx

concentration in the SSP5-8.5 scenario.
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