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General comments

This paper presents an ensemble of simulations of ice flow in Antarctica over a scale of
several centuries. The ensemble members are obtained by varying two parameters, one
controlling the sensitivity of sub-ice shelf melt to ocean thermal forcing, the other relating
to basal friction near the glacier grounding line. Overall I find it to be a good exercise in
determining the sensitivity of the types of models currently in common use to unknown
parameters and I recommend publication with minor revisions. I have a few suggestions
but again I think the paper achieves the goal the authors had in mind and makes a
valuable contribution.

My biggest concern is with the low mass loss from the Amundsen sector that arose as a
consequence of the thermal forcing correction. The separate experiment just for the
Amundsen sector without the thermal forcing correction felt a little like an ad hoc way to
make up for the deficiences of the spin-up process. It doesn't detract from the conclusions
of the paper as an exercise in probing the sensitivity of the system to its parameters 
around a particular reference state, with the understanding that this reference state is not
identical to the modern. Stating this shortcoming more explicitly in the conclusion would
help readers who aren't modeling experts from interpreting more than what these
interesting results actually say.

Finally, the code repository on github consists of the inputs and outputs as a bunch of
NetCDF files, but it could be helpful to have some more code and scripts to aid in
reproducing the workflow itself.

Specific comments



132: The formulation for the effective pressure in equation 4 with p close to 1 is used
often in the literature. It assumes that the ocean is the primary determiner of subglacial
hydrology, and one of its implications is that there's no basal water when the glacier bed
is above sea level. Now it would be crazy talk for me to suggest that you to run all this
with a subglacial hydrology model too, but we know that those assumptions are incorrect
-- there's appreciable basal water far upstream of the Siple Coast ice streams that has
nothing to do with seawater infiltration. I think it should be said somewhere that this is a
bit of a necessary hack that we've all kind of accepted for the time being but that the
principled thing would be to use either a hydrology model or some other independent
means of specifying the effective pressure.

155: The fact that CISM achieved similar results using a 4km resolution as other ice flow
models in these intercomparison experiments doesn't necessarily guarantee that this is an
adequate resolution for this particular experiment. Can you provide some other
assurances that this resolution is adequate? Standard practice in numerical PDE would be
to run the simulation with, say, degree-1 and degree-2 finite elements and checking
where the two disagree. It's well-known that grounding line evolution is sensitive to
resolution near the grounding line, see e.g. Goldberg et al (2009), Grounding
line movement and ice shelf buttressing in marine ice sheets.

Technical corrections

64: This is annoyingly nitpicky but it's a pet peeve of mine when people say "modulate"
unless they're referring to frequency or amplitude modulation of a periodic signal. The
word I'd use here is "control" or "determine" because the γ parameter directly controls the
melt rate.

115: "non-local and non-local" I'm guessing this should be "local and non-local"?

Figure 4: It looks like the grounded ice mass is sampled coarser in time near the start of
the simulation than the total ice mass; is this a mistake?
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