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Figure S1. Plot of the area used to calculate the range of pressure gradients (VP) used in Fig. 1. The
surface elevation of the ice sheet uses the Bedmap?2 dataset (Fretwell et al., 2013) and shows the
location of Dome C in East Antarctica.



Water Pressure Functions in Pressure [MPa] and Hydraulic Head [m asl]
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Figure S2. Plot of the water pressure at the subglacial bed (Pys). Pressure is defined as absolute
pressure (MPa) and as hydraulic head (m asl). The original pressure function (solid green line) was
filled (dashed blue line) and smoothed (dotted red line) in order to allow a smooth, solvable solution to
the 1D water sheet Eq. (2). The location of the profile A-A’ is shown in Fig. 3.
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Model Permeability [m?] & Hydraulic Conductivity [mm yr]- Low k,
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Figure S3. Plot of the permeability and equivalent hydraulic conductivity used in the groundwater
subdomain for the lowest ko parameterization. As all the parameterizations follow the same exponential
law of decreasing permeability with depth, the medium and highest parameterizations are simply 10’
and 10° times the low ky (or Ko), respectively. The subglacial lakes are given an isotropic,
homogeneous value of kg. The location of the profile A-A’ is shown in Fig. 3.



Model Groundwater and Melt Source Functions
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Figure S4. Plot of the groundwater (GW) and basal ice melt rate (WS (Carter et al., 2009b)) water

35 sources used to calculate the source term (G and b, respectively) parameterizations. The location of the
profile A-A’ is shown in Fig. 3. (a) The scale of the top plot is three orders of magnitude greater than
(b) the bottom (i.e. m yr' vs. mm yr'). Note that the various groundwater volume fluxes, g, have
identical trends but are three (or six if low vs. high) orders of magnitude apart from each other. It is
important to also note that the groundwater values are derived from the model and the melt rates are

40 given a priori.
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Groundwater Flownet with Horizontal Pressure Gradient
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Figure S5. Plot of the modeled subsurface horizontal pressure gradient and the groundwater flownet
streamlines (not displayed as equivalent-magnitude stream tubes but via edge point selection) partially
shown in Fig. 6 (melt+gw (high k,) model case). Relative magnitude vector arrows are included to
demonstrate the flow directions. The three subglacial lakes along the profile are at coordinates 33.2-
54.4,165.2-168.7, and 176.2-188.3 kilometers. Negative pressure gradients (blue) cause water to flow
to the right while positive pressure gradients (red) cause flow to the left (i.e. with the downstream
subglacial water flow). The location of the profile A-A’ is shown in Fig. 3. Note the high level of
vertical exaggeration (~40x) and that the horizontal flow vector is shown (as arrows); it is the dominant
flow direction versus the vertical.
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