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S1 Tuning of tidal velocity

The value of prescribed tidal velocity (Ut) in our simulations was determined based on the results from a sensitivity experiment,

in which we modelled the melt rate in 2006 by increasing the tidal velocity from 0 cm/s to 12 cm/s in increments of 2.5 cm/s.

The melt rate is increased with the increase in tidal velocity (Figure S1a). Figure S1b suggest that the modelled melt rate with

tidal velocity of 2.5, 5 and 7.5 cm/s falls within the observational range (Wen et al., 2010; Yu et al., 2010; Depoorter et al.,

2013; Rignot et al., 2013; Herraiz-Borreguero et al., 2016; Adusumilli et al., 2020; Rosevear et al., 2022). To a different extent,

the three runs overestimate the melt rate north of the grounding line and underestimate the melt rate at the grounding line

(not shown). This is the limitation of our configuration. The relatively coarse resolution cannot represent the steep meridional

distributions of basal melting. In addition, Rosevear et al. (2022) estimated the magnitude of typical tidal current under Amery

Ice Shelf from four tidal constituents. The estimated magnitude is 9.8 cm/s, which yielded an annual-mean Amery melt rate

of 1.1 m/yr in 2006. This is slightly higher than the observational estimate. Considering the tidal velocity of 2.5 cm/s is much

smaller than the observed tidal velocity, and 7.5 cm/s might largely overestimate the future melt rate given a very high climate

sensitivity of UKESM1.0, we decided to use 5 cm/s.
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Figure S1. (a) Melt rate against tidal velocity (Ut). (b) Comparison of the melt rate with different Ut with the observational studies.
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S2 Supplementary figures for the SSP1-2.6 run forced by the r1i1p1f2 ensemble member

Figure S2. Time-mean of temperature, salinity at a transect extending from the grounding line (GL), Prydz Bay Gyre and the shelf break

under SSP1-2.6 scenario. The coordinates show the distance from GL against the depth below sea level. The location of the transect is shown

by the white line in Figure 1. The years of the time-mean are shown in the title of each panel.
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Figure S3. Time-mean of temperature against salinity diagram for each grid cell within the ice shelf cavity (the solid dots) and on the

continental shelf (the open triangles) under the SSP1-2.6 scenario. The grey solid lines are potential density. The black dashed line shows the

surface freezing point. The black solid line represents the Gade line, defined by end members of the temperature and salinity of the warmest

water mass (the black pentacle). The colour schemes show the depth of each grid cell. The years of the time-mean are shown in the title of

each panel.
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Figure S4. Timeseries of depth-mean (a) temperature and (b) salinity averaged within the ice shelf cavity (the green line) and on the

continental shelf below 300 m (the orange line) under the SSP1-2.6 scenario. The vertical dashed line indicates the year of 2015. A 12 month

running average is applied.
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Figure S5. Time-mean of barotropic streamfunction (BSF, in units of Sv) under the SSP1-2.6 scenario. The red-blue colour schemes are

for BSF on the open ocean. The values of BSF contours on the open ocean are -5, -4, -3, -2, -1.5, -1, 0, 1, 1.5, 2 Sv. The orange-purple

colour schemes are for BSF in the ice shelf cavities. The values of BSF contours in the cavities -0.9, -0.6, -0.3, -0.1, 0, 0.1, 0.2 Sv. The

positive/negative BSF represent anti-clockwise/clockwise circulation. The solid and dotted purple line shows the PBG transect and the

extended transects to the coasts. The years of the time-mean are shown in the title of each panel.
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