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S1 GHF constraints at OSW thawed points

Figure S1 shows the estimated GHFpmp values at the thawed-bed predictions by OSW data.
In every row, the left panel shows the calculated GHFpmp; the middle and right panels show the
concomitant offset of initial and final surface elevation and surface velocity maps, respectively. For
the majority of the ice sheet, the initial surface elevation and velocity maps have been preserved,
confirming that the present-day ice sheet is reproduced. The melting point criteria (i.e. Tb >
−0.1◦C relative to the pressure melting point or Ṁb < 0.001 m yr−1) are satisfied for all simulations
with the OSW dataset.

S2 GHF constraints at JOR thawed points

The estimated GHFpmp at the locations of JOR dataset and different initial GHF models are
shown in Fig. S2.

S3 Constraints on basal melt rate Ṁb

Comparison between the values of total basal melt rate before and after GHF adjustments for
each GHF map for both OSW and JOR data is shown in Table S1.
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Figure S1: Estimated GHFpmp at locations of basal thaw provided by Oswald and others (2018)
using five different GHF maps and the resultant elevation and surface velocity offset after GHF
iterations with respect to the initial geometry. Each row shows the GHFpmp with a different
‘background’ GHF map; (a-c) Fox Maule and others (2009), (d-f) Martos and others (2018), (g-i)
Rezvanbehbahani and others (2017), (j-l) Shapiro and Ritzwoller (2004), and (m-o) uniform GHF
of 56 mW m−2.
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Figure S2: Same as Fig. S1, with GHF adjustments at the locations of basal water detected by
Jordan and others (2018).
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Table S1: Basal melt rate [km3 yr−1] for individual catchments of the GrIS. Three sets of basal
melt rates are reported (first column). First the basal melt rate for each catchment using all GHF
maps prior to any adjustment at locations of thawed bed. Second, the basal melt rates for all
catchments with all GHF maps are reported after modifying the GHF at OSW thawed locations,
and the third set of simulations are after modifying the GHF at JOR thawed points. The modified
heat flux is defined as GHFmod=max(GHF, GHFpmp). Catchment boundaries are chosen similar
to Csathó and others (2014), and ΣṀb is the sum of basal melt rate in all catchments.

Simulation GHF Central-West Central-East North Northeast Northwest Southeast Southwest ΣṀb

GHF before adjustment

magnetic 2.16 1.14 0.84 0.37 3.00 7.27 2.85 17.65

Martos 2.38 0.70 0.91 0.78 3.69 6.86 2.76 18.09

ML 2.15 0.33 0.9 0.85 3.57 5.09 1.38 14.27

seismic 2.09 0.47 0.54 0.34 3.12 7.12 2.87 16.46

U56 2.29 0.43 0.85 0.66 3.79 6.38 2.45 16.85

GHFmod at OSW

magnetic 2.17 1.09 0.88 0.35 2.96 7.26 2.87 17.60

Martos 2.39 0.89 1.02 0.85 3.86 7.31 2.76 19.10

ML 2.16 0.37 0.97 0.87 3.61 5.29 1.37 14.65

seismic 2.10 0.50 0.60 0.40 3.18 7.14 2.87 16.81

U56 2.30 0.46 0.89 0.68 3.82 6.44 2.46 17.06

GHFmod at JOR

magnetic 2.18 1.22 0.96 0.50 3.30 7.57 2.87 18.62

Martos 2.39 0.90 1.02 0.86 3.86 7.31 2.76 19.10

ML 2.16 0.62 1.04 3.68 3.78 5.82 1.44 18.56

seismic 2.11 0.71 0.72 0.49 3.40 7.55 2.87 17.87

U56 2.30 0.69 0.96 0.75 3.96 7.00 2.45 18.13
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