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Figure S1. Scatter plot showing the relationship between modeled and observed temperatures at each borehole depending on each
experiment. Cross and triangle dot indicate 1Vz and 1Vz-nosliding group, respectively. A dashed solid line indicates modeled
temperature equal to observed temperature.
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Figure S2. (a) Bed geometry and ice velocity map at ER and KIS boreholes. (b, c) Cross sectional geometry and ice

velocity along the AA" and BB’ section lines in (a). Red vertical lines in (b,c) indicate the location of KIS and ER
boreholes.
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Figure S3. Upper panels (a,b) indicate the mean modeled velocity for (a) 1Vz group and (b) 1Vz-nosliding group.
Lower panels (c-h) indicate the modeled ice velocity for each initialization.
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Figure S4. Mean (a,b) and standard deviation (c,d) of depth averaged rigidity for 1Vz and 1VVz-nosliding groups.
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Figure S5. Methods for generating bed geometry of BedMachine at the West Antarctic Ice Sheet (WAIS) discharged
to Ross Ice Shelf (Morlighem et al., 2020). Except for the geometry near Bindschadler Ice Stream (BIS) borehole, the
geometry of other boreholes is generated using stream diffusion method, whereas, BIS region is generated using mass
conservation method.
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Figure S6. Difference between the climatological mean 2-m air temperature and observed surface temperature at each borehole.
The climatological means for ERA-Interim (hereafter ERAI), ERA5 (Hersbach et al., 2023), RACMO23p2-ERAS5 (van Wessem et
al., 2023), and MERRAZ2 (Global Modeling and Assimilation Office (GMAO), 2015) are from the period 1979-2018. Borehole
names highlighted in red indicate where surface ice temperature is corrected using exponential decay. T.,,, indicates the

difference between the corrected and observed temperatures for ERAI and ERAS.
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Figure S7. Differences between observed and the mean modeled vertical temperature profiles depend on each experiment group. A
black vertical dashed line indicates where the misfit is zero.
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