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Figure S1. Annual mean SMB values (in mWE yr') of BESSI-MAR and ITM-MAR compared to MAR for Greenland Ice Sheet.
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Figure S2. Annual anomalies (in mWE yr'l) of BESSI-MAR and ITM-MAR with respect to MAR in term of (a) albedo and (b) runoff for

Greenland Ice Sheet. The reference, MAR, is shown in absolute annual values.



(a) _BESSI-MAR

(b) ] -
_BESSI-MAR 0.40 T
4.0 B L& 5 1.00
oL 2 0.20 ; =
/] o )
35, Pt 0.10 E 0.80 5,
' - ~ w
3.0 > 0.05 9
w g 0.40 E
253 001 O =
“E ] 0.20 2
= 0.00 & L0 E
204 3 ;
£ -0.01 > 0.10 9
— - Y
15 5 -0.05 % ]
0.05 —
10§ -0.10 £ [
< [ c
-0.20 = 0.01 £
0.5 ] g
-0.40 2
0.0 c 0.00
<
0.20 _
-
015
>
010 W
s
005 E
c
0.01 §
0.00 &
- E
-0.013
=
-0.05 0
©
-0.10 3
c
-0.15 §
-0.20

Figure S3. Comparison of BESSI-MAR to MAR in term of annual (a) melt, (b) refreezing and (c¢) sublimation (in mWE yr'l) for Greenland

Ice Sheet. The reference, MAR, is shown in absolute annual values.
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Figure S4. Mean value of climate variables including (a) summer temperature (in degree Celsius), (b) summer shortwave radiation (in W
m?), (¢) annual precipitation (in mWE yr'l) and (d) annual relative humidity of MAR and iLOVECLIM for Greenland Ice Sheet. The summer
months here are June-July-August (JJA).
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Figure S5. Temporal variation of the yearly mean total SMB integrated on present-day ice sheet extent (in Gt yr'') during 1979-2021 of
MAR, BESSI-MAR and ITM-MAR for (a) Greenland and (b) Antarctica.
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Figure S6. Annual anomalies (in mWE yr'l) of BESSI-MAR and ITM-MAR with respect to MAR in term of (a) runoff and (b) sublimation

for Antarctic Ice Sheet. The reference, MAR, is shown in absolute annual values.
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Figure S7. Mean value of climate variables including (a) summer temperature (in degree Celsius), (b) summer shortwave radiation (in W
m?), (¢) annual precipitation (in mWE yr'l) and (d) annual relative humidity of MAR and iLOVECLIM for Antarctic Ice Sheet. The summer
months here are December-January-February (DJF).
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Figure S8. Annual mean SMB (in mWE yr'l) of several LIG time slices (135, 128.5 and 115 kaBP) and the pre-industrial simulation of (a)
BESSI-ILOVECLIM and (b) ITM-/LOVECLIM for Greenland Ice Sheet. The total SMB (Gt yr'') integrated for the present-day ice sheet

extent (red line) is also included.
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Figure S9. Annual mean SMB anomalies (in mWE yr'l) between several LIG time slices (135, 128.5 and 115 kaBP) and the pre-industrial
simulation of (a) BESSI-ILOVECLIM and (b) ITM-iLOVECLIM after bias correction for Greenland Ice Sheet. The total SMB (Gt yr™')

integrated for the present-day ice sheet extent (red line) of each simulation is also included.
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Figure S10. Annual mean SMB (in mWE yr') of several LIG time slices and the pre-industrial simulation of (a) BESSI-.LOVECLIM and
(b) ITM-iLOVECLIM for Antarctic Ice Sheet. The total SMB (Gt yr'') integrated for the present-day ice sheet extent is also included.
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Figure S11. Annual mean SMB anomalies (in mWE yr'l) between several LIG time slices and the pre-industrial simulation of (a) BESSI-
iLOVECLIM and (b) ITM-ILOVECLIM after bias correction for Antarctic Ice Sheet. The absolute annual SMB value of PI and the total

SMB (Gt yr'!) integrated for the present-day ice sheet extent of each simulation are also included.

11



crad=-10. \
o7 )

crad=-20

(b)
=

505.31 Gt yr1

-5‘:5‘ 37463 Gtyr!|

albedo=0.8\

B 2ain [

VU ressactyr| vl

0=0.75
<

-41.32 Gt yr!

Figure S12. Annual mean SMB values (in mWE yr'l) of ITM-MAR compared to MAR for different cases: (a) crad changes and (b) albedo

changes.
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