Author’s response to editor comments

Comment:
Dear Authors,

Thank you for providing a revised version. The reviewer's assessment has been positive
overall, and many of the suggested changes have been implemented. | therefore
suggest that we publish this paper in The Cryosphere subject to some technical
comments provided below. Congratulations on a study that analyzes the spread of 192
different projections, and | hope that the derived results will be picked up, among
others, in future ISMIP initiatives.

Kind regards,
-- Reinhard Drews

Response: We thank the editor for the positive assessment and valuable feedback. We
have carefully addressed the remaining technical comments.

Comment: This comment is somewhat from an outsider's perspective: How do the
model initializations compare to the observed surface velocities? | understand that
thickness was used as the inversion target, but it would nevertheless be interesting to
see at least one exemplary figure of predicted velocities next to observed velocities. Are
the main signatures of ice streams captured or not?

Response: We agree that a comparison to observed velocities benefits the manuscript.
We have added a comparison of surface velocities of the ERA5-init with observed
surface velocities to the Supplements (S2) and added a short paragraph discussing this
comparison (L. 223 ff).

Comment: . 34: Replace "full" with "multiple."

Response: After careful consideration, we decided to retain “full” rather than

“multiple,” because the initialization may include only a single, complete cycle (often
the last one) rather than multiple cycles.

Comment: L. 35: Change to "ensuring [internal] consistency between..." (insert
"internal").

Response: We inserted “internal”.

Comment: L. 41: Remove the period ("conditions.").

Response: We removed period.



Comment: L. 60: Revise to "using an inverse method minimizing ice-thickness
differences relative to the observed reference ice thickness."

Response: We changed the sentence to: “In this study we address the question of
initialization by examining how different initial SMB products impact the projected ice
sheet mass loss using an inverse method that minimizes ice thickness differences
relative to the observed reference ice thickness.”

Comment: L. 79: Correct "sheer" to "shear."

Response: We corrected to “shear”.

Comment: L. 99: Avoid presenting this equation in-line. Also, do not use "x" for
multiplication.

Response: We separated the equation from the text and omitted the “x” for

multiplication.

Comment: L. 119: This sentence is isolated, and a one-sentence paragraph appears
odd. Wouldn't it be better placed in L. 106, closing off the description of the climate
forcing? Then, begin a new paragraph for the interaction with the oceans.

Response: We have moved the sentence from line 119 to line 91 so it aligns more
naturally with the preceding discussion on climate forcing.

Comment: Section 2.3.2: Explicitly state the number of simulations branching off the
initial state.

Response: We added the following sentence to the paragraph: “In total we produce 33
historical runs.”

Comment: Section 2.3.2: Mention all ESMs used. Otherwise, they first appearin Fig. 1.

Response: We inserted the following sentence in line 93 (Section 2.2): “A complete list
of all ESM-scenario combinations used in this study can be found in the Appendix (Tab.
A1)

Comment: L. 223: "Differences in SMB generally coincide with differences in surface
elevation..." Is this a natural result, given that you use vertical surface gradients to
include the elevation feedback.



Response: No, these differences in surface elevation at initialization are not due to our
SMB-elevation feedback parameterization. That feedback is only applied during the
projection phase to adjust SMB forcing in response to evolving surface elevations. Here,
we are analyzing the initial ice sheet states, in which total SMB values (1960-1989 mean)
from different ESMs are used and bed friction parameters are adjusted to match the
reference geometry. When comparing the resulting initial ice sheet configurations to the
ERA5-init, we find that regions with higher SMB tend to accumulate more ice, resulting
in thicker ice.

Comment: Almost all figures: Provide scalebars and x-y labels.

Response: While we generally agree that using x- and y-ticks typically implies the use of
labels, we note that scalebars are typically notincluded in 2D plots of ice sheet
simulations (see recent publications in The Cryosphere, for example: Bochow et al.
(2024) and Charbit et al. (2024)). As a result, we opted to remove all x- and y-ticks from
the respective figures.

Comment: Fig. 4: Remove "For detailed explanation see main text." (This appears to be
a sentence valid for every caption.)

Response: We removed the respective sentence.

Additional Author Comment: Fig. 11: After careful consideration, we have reverted
Figure 11 to its previous version (prior to the last revision). Including ISMIP6 results -
derived from a single ESM and forced with CMIP5 - in the same figure could be
misleading. We reference this range in the conclusions to emphasize that uncertainties
from varying climate forcings in our projections exceed those from using different ice
sheet models within a single ESM-scenario in ISMIP6. While comparing our results with
ISMIP6 outcomes is valuable in the discussion and is done in the text (L. 352), including
them directly (or in part) in Figure 11 might give the wrong impression, because ISMIP6
primarily uses CMIP5 forcing and does not employ the same set of ESM-scenarios as
our study.
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