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Figure S1. Continuous ApRES Deployment at Cavity Camp: (a) The initial and concluding ApRES bursts at January 11, 2022 and August, 5, 2022. (b) Cross-correlation average between internal reflectors over a 3-hour rolling window during bursts. (c) Profile of vertical velocity across the ice column, with the representative depth range (in gray) for computing the melt-free strain component. Panels (d) and (e) present the amplitude and phase of the internal layer displacement at the K1 tidal constituent derived from harmonic analysis. The dashed blue and red lines in all panels indicate the minimal shift of the ice base throughout the record. It's noteworthy that vertical velocities across the ice column are substantial compared to the minimal ice-base shift.
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Figure S2: Sites. Locations of ApRES sites and their corresponding site names on the Thwaites Eastern Ice Shelf during the 2019/20 Antarctic field season. The background image is a Sentinel-1a SAR image captured in October 2019.
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Table S1: ApRES results. Site names, basal melt rates (m yr⁻¹), vertical strain rates (milli-strain yr⁻¹) with associated errors, ice thickness, and coordinates for 46 ApRES sites between December 2019 and January 2020.
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Table S2: continued Table S1.
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Figure S3. ApRES Sensitivity. The relationship between basal melt rate and the duration between repeat visits, as determined from the Cavity Camp records. The dashed lines correspond to the duration at each of the 46 ApRES sites between December 2019 and January 2020. It's important to note that durations below 3 days would significantly overestimate the basal melt rate compared to the long-term value. The mean duration of all 46 sites is approximately 12 days, ranging from a minimum of 6 days to a maximum of 23 days. The duration between repeat visits at Cavity Camp is 22 days and results in a basal melt rate of 0.11 m yr -1, confirming the actual repeat measurement at site 00 (Table S1).
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Figure S4. Model results depicting damage with basal melting (left column) and without basal melting (right column).
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MeltRate MeltRateError StrainRate StrainRateError Hices  Longitude  Latitude
CA00 0.11 0.04 0.83 0.26 297.14 -105.582644 -75.048270
CA02 0.42 0.07 0.21 041 317.53 -105.565715 -75.055672
CA03 0.70 0.03 1.85 0.19 304.08 -105.561480 -75.046876
CA04 044 0.08 194 058 307.44 -105597700 -75.045222
CA05 233 0.06 225 0.39 327.63 -105.602809 -75.054346
CA06 445 0.07 2.16 049 31450 -105.536736 -75.065182
CA07 1.60 0.03 0.14 020 321.32 -105533118 -75.057549
CA08 149 0.03 1.86 0.19 317.53 -105.528970 -75.048361
CA09 1.10 0.05 1.69 040 311.44 -105524232 -75.038636
cA10 0.59 0.03 0.95 017 321.32 -105.556453 -75.037279
CcAt11 0.99 0.03 -0.03 0.18 33436 -105.591359 -75.036029
CA12 1.06 0.03 0.37 017 34445 -105.623870 -75.035012
CA13 2.70 0.03 0.91 0.19 338.14 -105.629320 -75.044418
CA14 173 0.03 0.58 0.22 327.00 -105.635048 -75.053087
CA15 1.49 0.04 0.22 0.23 330.78 -105.640615 -75.061603
CA16 235 0.06 185 0.38 32847 -105.609093 -75.062493
CA17 177 0.07 054 051 319.64 -105570002 -75.064015
cA18 225 0.04 -1.97 0.18 47210 -105.638160 -75.001897
cA19 0.66 0.07 0.00 052 336.67 -105.682383 -75.039397
CA20 161 0.05 -1.27 0.24 421.63 -105.728566 -75.021183
cA21 152 0.04 0.71 027 350.34 -105.728611 -75.056584
CA22 0.62 0.06 -1.16 0.27 42352 -105.609053 -74.948000
CA23 0.70 0.04 0.78 0.19 430.04 -105.554908 -74.925257
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