Supplementary material to Gutiérrez-Gonzalez et al., "Ensemble
reconstruction of the Greenland Ice Sheet evolution through the
last deglaciation”

Lucia Gutiérrez-Gonzalez'?, Ilaria Tabone?, Alexander Robinson*, Jorge Alvarez-Solas?, Jan Swierczek-Jereczek'?,
Britta Grusdt*, and Marisa Montoya'-?

'Department of Earth Physics and Astrophysics, Complutense University of Madrid, Madrid, Spain.
2Geosciences Institute, CSIC-UCM, Madrid, Spain.

3Department of Geophysics, University of Concepcién, Concepcién, Chile.

4Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Potsdam, Germany.

Correspondence: Lucia Gutiérrez-Gonzalez (lucgut03 @ucm.es)



Gutiérrez-Gonzélez, et al.: Supplementary material

0.2 0.3 0.4

fiow ]

0.2
2 0.011
S o1 050
X
Z o0l 0.25 1 1
g 0.00
o - 4
S 0.1 0.00
U 0.2 —0.251 ~0.01 1
-35  -30 -25  -20 ~35.0 —32.5 —30.0 —27.5 —25.0 00 25 50 75 100
b [W m~2] ¢ [Wm2] K [myr=t K™1]
0.4 0.05 1
"
o
—
x 0.001
©
>
o ~0.05
<
I
1%}
~0.10 ;
1.0 1.2 1.4 -1000 -750 -500 -250 O 0.02 003 004 005 0.06
Eshear [-] 2o [m] 61[-1
L]
" -
4 1 ]
S 0178 0.1 i
X l s RISy |
©
g R 0.0
él(o.o— | I I |
it ]
5 | i
wn | -0.14 &
0.0005 0.0010 0.0015 1000 2000 3000 50 100 150 200 0.2 0.4 0.6 0.8
Ke [m yr~t Pa~!] T [yr] He [km] fmia [-]
S
— 0.14
X
E
& 00
<
I
1%}
011,

Figure S1. SHAP scatter plots showing the relationship between individual parameter values and their contribution to the global score S.
Positive SHAP values indicate an increase in the score, while negative values indicate a decrease.
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Figure S2. (a) Ice surface velocity for the best-fitting ensemble simulation from the Tabone et al. (2024) study and (b) observations from
Morlighem et al. (2017) for topography and Joughin et al. (2019) for ice surface velocities. Black and gray contours show ice surface elevation
at 1000 and 500,m intervals, respectively. Panels (c) and (d) show the differences in ice thickness and ice surface velocity between the best

simulation and present-day observations.
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Table 1. Coefficients of the weighted and unweighted second-order polynomial fits (y = axz? + bx + ¢) with their associated standard errors
of fig. 15 of the manuscript.

Fit a(x107%) b (x1077°) c
Weighted 1.5+£19.2 1.3+556 0.25+4.01
Unweighted 0.8£1.4 24435 0.26£0.21
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