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Supplementary Overview

This Supplement contains 4 subsections, which provide extended analyses and supporting figures. The
sections are organized as follows:

1. Site-by-site comparisons of past, present, and future thinning rates

. Skytrain Ice Rise thinning profile

2
3. PATR sensitivity to modeling choices
4. Site-by-site comparison of PATR to data

1 Site-by-site comparisons of past, present, and future thinning

rates
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Fig. S1 Site-by-site comparison of past to modern and future local decadal ice thinning rates. As in Figure 77,
but modern and future rates are compared to cosmogenic nuclide exposure profiles fit with probabilistic linear orthogonal
distance regression models. See Figure ?? caption and Methods for more details.
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Fig. S2 Additional comparison of past to modern and future ice thinning rates. As in Figure 7?7, but (b)
depicts ISMIP-6 projections to 2100 under a low emissions scenario (SSP1-2.6) and (c) shows ISMIP-6 projections to 2300
with high emissions forcing (RCP8.5 / SSP5-8.5) to 2100, then 2100 forcing repeated to 2300 [1]. See Figure ?7? caption

for more details.



2 Skytrain Ice Rise thinning profile 119
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Fig. S3 Postglacial ice thinning rates from the Skytrain Ice Rise. Green lines indicate ice elevations derived from 144
oxygen isotope measurements in the Skytrain Ice Rise [2]. Blue envelope marks median and 95% credible interval computed 145
using segmented linear regression. 146
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Fig. S4 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate 170
fractional Antarctic Ice Sheet thinning completed for sensitivity tests for each Antarctic region (see Methods); black line 171
marks preferred PATR reconstruction. 172
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Fig. S5 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
198 gifference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
199 ization and all sensitivity tests (see Methods).
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Fig. S6 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
223 gifference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
224  ization and sensitivity tests Cla, Clb, Clc, C2, and C3 (see Methods).
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Fig. S7 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
difference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
ization and sensitivity tests C4a, C4b, and C4c (see Methods).
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Fig. S8 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
difference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
ization and sensitivity tests C5a, C5b, and C5c (see Methods).
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Fig. S9 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
difference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
ization and sensitivity tests C6a, C6b, and C6c (see Methods).
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Fig. S10 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
difference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
ization and sensitivity tests C7a, C7b, and CT7c (see Methods).
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Fig. S11 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
difference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
ization and sensitivity tests C8a, C8b, and C8c (see Methods).
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Fig. S12 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
difference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
ization and sensitivity tests C9a, C9b, and C9c (see Methods).
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Fig. S13 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
difference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
ization and sensitivity tests C10a, C10b, and C10c (see Methods).
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Fig. S14 Tests demonstrating sensitivity of PATR to model parameters. Colored lines and envelopes indicate
difference in fractional Antarctic Ice Sheet thinning completed for each Antarctic region between the preferred parameter-
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4 Site-by-site comparison of PATR to data
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Fig. S15 Thinning histories from Enderby Land East Antarctica. Colored boxes mark cosmogenic nuclide exposure age 510
data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median and 95% 511
credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel). 512

513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531

400

W

o

o
I

N

o

o
I

Elevation above
present-day ice (m)
ce thinnin

_

o

o
I




532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551 . .
552 Lutzow-Holm Bay, Soya Coast, East Antarctica
553
554
555 350
556
557
558
559
560
561
562
563
564
565 o
566 200 175 150 125 10. . . . 200 175 150 125 100
567 Age (ka) Age (ka)
568

569 Fig. S16 Thinning histories from Liitzow-Holm Bay Soya Coast East Antarctica. Colored boxes mark cosmogenic nuclide

570  exposure age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median
571 and 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel).

572
973
574
975
576
o977
578
579
580
581
582
583
584
585
586
987
588
589
590

400 =71 Skarvsnes: Site 3
Skarvsnes: Site 4 F0.30
Telen: Site 5 =
Telen: Site 6 Lo.25
Skallen-A: Site 7
Skallen-B: Site 8
Skallen-B: Site 9
Mount Himi: Site 10
North Skarvsnes: Site 11

A
7‘5 510 215 0

@

o

o
I

T
o
Y]
o

ce thinning rate (m/yr

N N
o [4))
o o
I I

T

o

e

(&)}

150

Elevation above
present-day ice (m)

-

o

o

I
T

o
e
o

(8]
o
I

0.00

.0

10



591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
Western Dronning Maud Land, East Antarctica 611

612
=271 Viddalskollen: Site 12 L0.07 613
614
s 615
—0.05\0-; 616
—0.045 g};
Lo03-E 619
0.03.E 620
F0.025 621
8 622
623

0.00 624

200 175 150 125 100 75 50 25 00 200 175 150 125 100 75 50 25 00 625
Age (ka) Age (ka) 626

627

Fig. S17 Thinning histories from Western Dronning Maud Land East Antarctica. Colored boxes mark cosmogenic nuclide 628
exposure age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median 629
and 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel). 630

631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649

150+

Y

o

o
I

a
o
I

Elevation above
present-day ice (m)
|

[|==

L[]

] |
|

11



650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669 )
670 Prydz Bay, East Antarctica

671 140
672 =771 Mather Peninsula: Site 14

E Mather Peninsula: Site 15

1204
673 . @ Vestfold Hills: Site 16
674 100+ }\\ = Zvezda Ridge: Site 17
675

[ \ 7 — [ ‘ Zvezda Ridge: Site 18 r0.06
676 804 ‘ =\l I Vestfold Hills: Site 1

—\\\a Vestfold Hills: Site 2
677
678

679
680 +0.02

681 \j‘/u/

682 : '

683 0 S —_0.00
75 50 25 0

Elevation above
present-day ice (m)
(2]
o

Ice thinninz; rate (m/yr)

n
o
I

T T T T T T T T
684 200 175 150 125 100 75 50 25 0.0 200 175 150 125 10.0

.0
685 Age (ka) Age (ka)
686
687

Fig. S18 Thinning histories from Prydz Bay East Antarctica. Colored boxes mark cosmogenic nuclide exposure age data
688 and /Jor radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median and 95% credible
689 intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel).

690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708

12



709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727

Gijelsvik Mountains, New Schwabenland, Dronning Maud Land, East Antarctica Z;S

0 Grotfjellet: Site 21 730

Rabben: Site 22 731
732
733
734
735
736
737
738
739

A .
740
741
‘5

250

T
o
»

N
=3
S
Il
T
o
w

Ice thinning rate (m/yr)

T
I
N

—y

o

o
I

Elevation above
present-day ice (m)

o

S

\;‘
i
p.

T

o

=

m=

0

: :

Il ]

o
<)

742
T T T T T T T T T T T T T
200 175 150 125 100 75 50 25 00 200 175 150 125 100 75 50 2 0.0 743

Age (ka) Age (ka) 744
745

Fig. S19 Thinning histories from Gjelsvik Mountains new Schwabenland Dronning Maud Land East Antarctica. Colored 746
boxes mark cosmogenic nuclide exposure age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored 747
envelopes denote PATR median and 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of 748
thinning (right panel).

749

750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767

13



768
769
770
771
772
e
e
775
776
T
778
779
780
781
782
783
784
785
786
787
788

789 =21 Mount Henderson: Site 23
790 North Masson Range: Site 24 r0.175

791 300 I__ ‘ o= Brown Range: Site 25

| Dalice Peak: Site 26 F0.150 2>
792 : / =
793 a \{\_ =l 0.125

794
795

Central Masson Range, Mac. Robertson Land, East Antarctica

350+

=

\ / o
200 0.100
/ c
.
796 +0.075

797 ‘\//

i % I
798 : \/ @
799 E:?_\ ] B.:
800 o | I 0.000

801 O = T ‘ ‘ ‘

302 200 175 150 125 100 75 50 25 00 200 175 150 125 100 75 50 25 00
203 Age (ka) Age (ka)

804
805 Fig. S20 Thinning histories from Central Masson Range Mac. Robertson Land East Antarctica. Colored boxes mark
306 cosmogenic nuclide. exposure age dat.a an'd/or radiocarbon-dated la}(es. Gray boxes rn.ark rejected data. Colored env.elolf)es
807 ((iﬁrglﬁtepl;l?g;{ median and 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826

_

(o))

o
I

Elevation above
present-day ice (m)

—

o

o
I

o))
o
I

14



Terra Nova Bay, Victoria Land, Ross Sea Sector
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Transantarctic Mountains, Ross Sea Sector

1000

—~ 800+

D

o

o
I

Elevation above
present-day ice (m
S
o

n

o

o
I

0

771 Karo Hills: Site 60

Mt. Rigby: Site 61

m/yr)

(&)

T
o
o

o
Ice thinning rate

T
o
o
(&)

20.0

Fig. S37 Thinning histories from Transantarctic Mountains Ross Sea Sector. Colored boxes mark cosmogenic nuclide
exposure age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median
and 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel).

175 150 125

Age (ka)

1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829



1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850 Horlick Mountains, Ross Sea Sector
1851

1852 8507
1853
1854
1855
1856
1857
1858
1859
1860

=70 Quartz Hills: Site 62
Recessional deposits on bluif: Site 65

= [ s
L | / :

vy

1862
1863 0 S 0.00

1864 20.0 17‘.5 15;.0 1é.5 16.0 7.5 5.0 25 0.0 20.0 17‘.5 15.0 15.5 16.0 7.‘5 5.0 25 0.0
1865 Age (ka) Age (ka)
1866

1867 Fig. S38 Thinning histories from Horlick Mountains Ross Sea Sector. Colored boxes mark cosmogenic nuclide exposure
1868 age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median and
1869 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel).

1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888

r0.08

/_\300*

m/yr)

2501

N

o

o
|

o
o
. . -
Ice thinning rate

150

::]hgl

| — L

Elevation above
present-day ice (m

—

o

o
I

/ r0.02

o))
o
I

32



Horlick Mountains, Ross Sea Sector

0.200
70 Outcrop along Reedy margin: Site 63

200+ Cohen Nunatak: Site 64 L0.175
. Pip's Peak: Site 66 E
£ 0.150 <
g ~ E
g g% L0.125 @
8.9 e
® 2 o
cC© 0.100 o
.2 9 100 c
T E ‘ £
>S5 0.075'C
) L £
Q¢ Y=
wo 0.050 %=
(0]
5 \ Q
£0.025—

0 ‘ r0.000

T T T T T T T T T T T T
200 175 15.0 125 10.0 75 5.0 25 0.0 20.0 175 15.0 125 10.0 75 5.0 25 0.0

Age (ka) Age (ka)

Fig. S39 Thinning histories from Horlick Mountains Ross Sea Sector. Colored boxes mark cosmogenic nuclide exposure
age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median and
95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel).
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Terra Nova Bay, Ross Sea Sector
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Fig. S41 Thinning histories from Terra Nova Bay Ross SEa Sector. Colored boxes mark cosmogenic nuclide exposure age
data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median and 95%
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King George Island, South Shetland Islands, Antarctic Peninsula
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Fig. S43 Thinning histories from King George Island South Shetland Islands Antarctic Peninsula. Colored boxes mark
cosmogenic nuclide exposure age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes
denote PATR median and 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning

(right panel).
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Robertson Island, Larsen B embayment, Antarctic Peninsula
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Fig. S45 Thinning histories from Robertson Island Larsen B Embayment Antarctic Peninsula. Colored boxes mark
cosmogenic nuclide exposure age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes
denote PATR median and 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning

(right panel).
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Rothschild Island, Antarctic Peninsula
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Fig. S51 Thinning histories from Rothschild Island Antarctic Peninsula. Colored boxes mark cosmogenic nuclide exposure
age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median and
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Behrendt Mountains, Antarctic Peninsula
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Fig. S53 Thinning histories from Behrendt Mountains Antarctic Peninsula. Colored boxes mark cosmogenic nuclide
exposure age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median
and 95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel).
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Palmer Land, Antarctic Peninsula
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Fig. S55 Thinning histories from Palmer Land Antarctic Peninsula. Colored boxes mark cosmogenic nuclide exposure
age data and/or radiocarbon-dated lakes. Gray boxes mark rejected data. Colored envelopes denote PATR median and
95% credible intervals for local Antarctic Ice Sheet elevation (left panel) and rate of thinning (right panel).
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