VIC SMB (m yr'")

ok | —BNU-ESM
<. = HAdGEM2-ES
---- MIROC-ESM
-------- MIROC-ESM-CHEM
ab ——Ensemble RS
I , | | i | 1 1
2050 2060 2070 2080

| |
1990 2000 2010 2020 2030

Figure S1. Decadal VIC SMB modeled by SEMIC with a fixed present-day ice mask from four ESMs
identified by line style (legend). Colors indicate Historical (magenta), G4 (red), RCP4.5 (blue) and RCP8.5

(black) scenarios.
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Figure S2 Standard deviation of ice thickness change by dynamics from four ESMs during 1982-2089 under

G4 (a), RCP4.5 (b) and RCP8.5 (c) scenarios.
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Figure S3. a) Ice cap height differences by BNU-ESM, 2089 minus 2020 caused by SMB (first row) and
non-SMB (i.e., ice dynamics and basal melting, (second row)) calculated as the difference between MB and
SMB, under the G4, RCP4.5 and RCP8.5 scenarios. No change is marked by the dashed black curves. b)
Differences (G4-RCP4.5 and G4-RCPS8.5) in ice cap thickness from BNU-ESM by 2089 due to SMB (first
row) and ice dynamics (second row). ¢) Decadal ensemble means of modeled mass balance (solid curves),
SMB (dashed curves) and non-SMB (dotted curves) by BNU-ESM under historical (magenta), G4 (red),
RCP4.5 (blue) and RCP8.5 (green) scenarios. The vertical lines denote the beginning and the end of SAI

geoengineering.
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Figure S4. Same as Figure S3, but for HadGEM2-ES.
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Figure S5. Same as Figure S3, but for MIROC-ESM.

\
"20
8 [ =
20 =
\ Iﬂ

500

400

300

1-100

1-200

-300

-400

-500

Historical

—wMB
---- SMB

........... non-SMB

2000

2020

2040
Year

2060

2080



p—
e
o
=y
ol
N
g
o
v
x
()
-
ol
W

500
= s
g . A AR oy 400
= AT P 0 :
a — T—
P ! S i ~e o 300
E \I /'- \l /"h
] i B N \ S 1200
@ LAT NS o~ N LSTRS SR -
£ 5 - § o
© ! I ) ! e 100
€& 7 \x 9:' \|
b e b A\‘l 10
) 1-1
z ‘ 00
"" 1 iy B
5 ': s~ A . : NS O : Sog (T ane ) I -200
£ g~ s i s - £
t [ ’ =
g8 . . 300
£ s - N b A b
g e g e N st - -400
£ L Sk '._’.. e "., ™ A -
ol L U oF -500
T i 1 il - m

(

g

G4-RCP4.5 G4-RCP8.5 (C)

1 : ; : — ;
80 Historical :
0.5 [Lysr®s i 1

0 | —wB ‘ Ly
40 25 """ SMB ‘ \
........... non_SMB k

H differences (dynamic) H differences (SMB)

2000 2020 2040 2060 2080
Year

Figure S6. Same as Figure S3, but for MIROC-ESM-CHEM.



