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Fig. S1. Comparison of presentlay uplift rates, computed for last glacial cycle loading
using regional (ASPECT) and global (SELEN) modding approaches.

(A) The modelerticaldisplacement ratfeft, as in Fig. 80D) and interpolatednto the VMB
grid (right), computed fothe last glacial cycle ice loadimipangesvithin the ice loading area
(Fig. ) using the global modliéing approach in SELENL]. (B) The vertical surface
displacement ratfor the same ice loading changes computed ubiagegional modéng
approach in ASPECT (lefi)heglobal modding approach in SELEN (middlas right panel of
A), and the differencbetween thenfright), with the five GNSS sites (yellow dots) and the ice
loading area (teal box).

Table S1. Presentlay uplift rates in southeast Greenland, computed for loading changes of
the last glacial cycle (Fig. S) using the regional (ASPECT) and global (SELEN) modéng
approaches at the five GNSS sites and the difference between them (FitBH

GNSS ASPECT SELEN Difference
station [mm/yr] [mm/yr] [mml/yr]
KUAQ 1.84 1.88 -0.05
MIK2 1.89 1.89 0.00
PLPK 1.71 1.71 0.00
KSNB 1.81 1.78 0.03
VEDG 0.97 1.35 -0.38
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Fig. S2. Regional modéing of presentday uplift rates in response tdhe last glacial cycle

ice loadingwithin the ice loading area,for different plume track models.

Different Earth models are shown, as describeHim 4.



Table S2. Presentlay vertical displacement rates at the five GNSS sites in response to

global models of (i) last glacial cycle ice loading changes and (ii) the elastic response

following contemporary ice loading changes over Greenland, and regional models

Earthdos response following ice | oading change
millennium, and (v) the satellite altimetry era. For regional models (iii, iv, v), the range of

rates for varying elastic thickness, track width, and track vscosity are given. The sum of

these rates can be compared to (vi) GNSS observations, as measured in FI§. S

Vertical surface KUAQ MIK?2 PLPK KSNB VFDG
displacement rate [mm/yr

i. Global: last glacial cycle -2.20 -2.18 -2.47 -2.56 -1.78
ii. Greenland: elastic 0.88 0.82 0.87 0.93 0.85
iii. Regional: last glacial 0.962.09 1.002.17 1.72291 1.853.45 0.001.01
cycle (average) (1.44) (1.53) (2.08) (2.42) (0.48)
iv. Regional: second 0.7914.18 0.135.25 0.0#1.68 0.11-0.88 0.01-3.35
millennium

v. Regional: satellite 2.0334.94 0.657.78 0.491.88 0.91-2.35 0.474.00

altimetry era
vi. GNSS observations 17.44+1.10 12.39+0.83 9.70+0.82 12.85+0.68 4.95+0.73
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Fig. S3. Uplift rates dueto last glacial cycleice loadingfor different plume track viscosities.

Vertical surface displacement rates since the last glacial maxforurack viscosities ol A% 0

Pa s(red), 5A 18®a s(blue),1 AY Fa s(yellow), 5A 1°®a s(cyan), a plume track width of 400

km and a lithospheric thickness of 60 km outside the plume tfatkor the five GNSS sites
and(B) for the two sea level sites. Shown for comparison are resulisefdayered/M>5i

rheological model (black), ranges of presday rates induced by ice loading changes over the
satellite altimetry era (blue Baand second millennium (pink bar) in (A), and ranges of

Holocene uplift rates based on observations (grey bar) and model results (colored bars) in (B),
for the Earth models with a plume track considered here.
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Fig. S4. Uplift rates dueto last glacial cycleice loadingfor different lithospheric
thicknesses.

Vertical surface displacement rates since the last glacial maxfordithospheric thicknesses of

30 km (red), 60 km (blue), 90 km (yellow) outside the plume track, a plume track width of 400
km and a track viscosity df A Ba s (A) for the five GNSS sites ar(@) for the two sea level

sites. Shown for comparison are resultstifier layered/M5i rheological model (black), ranges

of preserday rates induced by ice loading changes over the satellite altimetry era (blue bar) and
second millennium (pink bar) in (A), and ranges of Holocene uplift rates based on observations
(grey bar) and model results (colored bars) in (B), for the Earth models with a plume track
considered here.
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Fig. S5 Ice height evolution of the ICE6G_C ice history model.

(A) Average ice height of the IGEG_C ice history modgR, 3] within the ice loading area
southeast Greenlaras function of time.B) Changes inde heighfor the ICE6G_C ice history
modelacrossGreenlandduringeach of the last 4 millennisvith the icdoading area (teal box).
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Fig. S6.Regional modéling of presentday uplift rates in response tsecond millenniumice
loading changes within the ice loading area, for different plume track models.

Different Earth models are shown, as described in Fig. 4.
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Fig. S7. Uplift rates at the five GNSS sites in response to the second millennium ice loading
changes (only) for different plume track models.

Like Fig. 5, but showing uplift in response to second millennium ice loading changes.
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Fig. S8 Regional modéling of presentday uplift rates in response to satellite altimetry era
ice loading changesvithin the ice loading area,for different plume track models.

Different Earth models are shown, as described in Fig. 4.
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Fig. SQ Uplift rates at the five GNSS sites in response to satellite altimetry era ice loading
changes (only), for all different plume track models.

Like Fig. 5, but showing uplift in response to satellite altimetry era ice loading changes.
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Table S3. Rheological model VM5i

Earth model properties of thayeredVM5i rheological mode[2, 3, 1]. LT, UM, TZ, and LM
stand for lithosphere, upper mantle, transition zand,lower mantle, respectively.

Layer Lower radius  Upperradius Density Shear modulus Viscosity

r- (km) r+ (km) ) (kg m®) e(Pa'h/ d(Pa %%
LT 6281.000 6371.000 3192.800 0.596 b
umMi 6151.000 6281.000 3369.058 0.667 0.5
UumM2 5971.000 6151.000 3475.581 0.764 0.5
TZ 5701.000 5971.000 3857.754 1.064 0.5
LM1 5401.000 5701.000 4446.251 1.702 15
LM2 5072.933 5401.000 4615.829 1.912 3.2
LM3 4716.800 5072.933 4813.845 2.124 3.2
LM4 4332.600 4716.800 4997.859 2.325 3.2
LM5 3920.333 4332.600 5202.004 2.554 3.2
LM6 3480.000 3920.333 5408.573 2.794 3.2
Core N/A 3480.000 10931.731 0 0
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Fig. S10. Individual contributions to uplift rates at PLPK for different plume track models
Like Fig. 6, but for the PLPK GNSS site.
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Fig. S11. Individual contributions to uplift rates at KSNB for different plume track models
Like Fig. 6, but for the KSNB GNSS site.
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Fig. S12. Individual contributions to uplift rates at MIK2 for different plume track models
Like Fig. 6, but for the MIK2 GNSS site.
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Fig. S13. Individual contributions to uplift rates at VFDG for different plume track models
Like Fig. 6, but for the VFDG GNSS site.
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Fig. S15 Indicators for Holocene relative sea level change for sites in Southeast Greenland

(A) for Ammassalik (Am) as compiled hyong et al.(2008)[4] and @) for Schuchert Dal (SD)

as compiled byHall et al. (2010)[5]. See Figs. 1B and 7C for the locations of these sites. Shown
are measurements of the age (in ka bp) and elevation (in m) of indicators of past sea level, for
direct indexes of sea level shown (black), mabased indicators that provide a lower bound
(cyan), and terrestriddased indicators that provide an upper bound (magenta), with uncertainties
(vertical and horizontal bars), inferred average rate (red line), and a marine limit at Ammassalik

(blue bar).
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Fig. S16. Upliftrates dueto last glacial cycleice loading,for different low-viscosity layer
models.

Vertical surface displacement rates since the last glacial maxfordow-viscosity layers of

1 A ahd 5\ 18®a s, and nominal lithospheric thicknesse$ ef= 30 and 60 km (see legend)
for five GNSSsites Shown for comparisoare results fothe layered VM5i rheological model
(black), ranges of preseday rates induced hkige loading changes over the satellite altimetry
era (blue bar) angecond millennium (pink bar). Note that these-Mgcosity layer models are
constructed using a plume trackttiwider than the model itself. Because the lithospheric
thickness is reduced by 25% within the plume track.(E@), theT.t = 30 and 60 km models
use effective lithospheric thicknesses of 22.5 and 45 km, respectively.
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Fig. S17 Last deglaciation uplift rates in souheast Greenland

Shown for Earth models withlowi s cosi t y %laay ef5PA da@é nohidal 0
lithospheric thicknesses @ft = 30 and 60 km (see column headers). Note that these models are
constructed using a plume track that is wider than the model itself. Because the lithospheric
thickness is reduced by 25% within the plume track (Fig. 1C)lithe 30 and 60 km models

use effective lithospheric thicknesses of 22.5 and 45 km, respectively.
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Fig. S18 Mass anomaly during tke second millennium (100€.995)within the ice loading
areain southeast Greenland

(A) Mass anomaly based on the Bayesian inference estimate from Adti&hf6] for glacial
volumesduring the Little Ice Agewith the mass anomaly set to zero at 1000 AD. The mass
loading is zero again at 1995 AD, after which siraulation runs until 2020 with zero loading.
(B) Same as inX) but from 1800 ADandwith the mass anomalghanges durinthe satellite
altimetry era (red)There is a 3/ear overlap between the second millennium and satellite
altimetry datasets (199P995). However, the ice mass loss during this short overlap period is
less than 5% of the total over the satellite altimetry(@ line)and less than 3.5% of the total
second millennium periotblue line)
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Fig. S19. GNET GNSS station height observations in southeast Greenland with linear
regression.

GNSS station height observations (blue dots) at the five stations (KUAQ, MIK2, PLPK, KSNB,
and VFDGQG)[7, 8,9, 10,11] in the area of interest in southeast Greenland (Fig. 18juaction

of time, from the start of observations untit32-2019 (end of the VMB data), with linear
regression (red line) and standard deviation of the detrended data. Indnadyrdbbservations
with respect to a reference positiith a standard deviation larger than 0.1 m are removed
before the linear regression analysis.
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Fig. 20. Presentday uplift rates in response to globalast glacial cycle ice loading

(A) Globalvertical displacememttes in response to ice loading changes over the last glacial
cycle, computed usin§ELEN[1] for the ICE6G_C(VM5a) ice history anHarth model[2, 3].

(B) The ame asn (A), but zoomed in to Greenlan(CC) The same as B, butexcluding ice
loading insideof our ice loading area in southeast Greenigeal box) and witlthe five GNSS
sites of interestyellow dots) (D) The same as irB{), but for only thace loading insidef our

ice loading area in southeast Greenléslfor Fig. S1A).
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Fig. S21. Elastic uplift rates in response to the satellite altimetry era ice loading changes
acrossGreenland.

Elastic vertical surface displacement rateg#jrice loadingoutsideof the ice loading area (teal
box), B) for iceloadinginsideof the ice loading area, an@)for all the icdoading across
Greenland. GNSS sites are shown by yellow dots.
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