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1 Summary

This manuscript addresses the spatial variation in the density of snow on sea ice through use of an extensive
in-situ dataset from SMP and density-cutters. The paper is well written and highly rigorous; I believe it
makes a significant contribution to the study of snow on sea ice and I recommend it for publication in The
Cryosphere after some minor changes and clarifications.

On a side note, it was particularly pleasing to see the authors publishing their data and analysis code
in an interactive, browser-based environment. As well as making the research output easier to review, it is
likely to add to the impact of the work.

2 Minor Changes and Suggestions

• L57: “were used to address this problem”

• L58/339/471: Perhaps ‘mm-scale’ should be replaced with ‘milimeter-scale’ for readability.

• L129: “SMP transects were established”

• L184: “Eureka had a higher RMSE ... than measurements at AO sites”

• You’ll presumably update your coefficient names to reflect the year of publication (K19a → K20a) in
the final copy.

• L223: I think the reporting of the classifier’s accuracy evaluation could be reworded for clarity. Pre-
sumably the ‘prediction accuracy of 76%’ means that 76% of the samples were assigned the correct
layer type? Or does it mean that of the bulk layers that it identified (e.g. depth hoar, slab etc), they
were right 76% of the time? Since the SMP makes measurements of F & L a couple of hundred times
per mm, then does your classifier make a classification of the snow type with similar frequency, or is it
as the frequency of your 2.5 mm density estimates? Or does it just identify boundaries between layers
of different snow type?

• I think it would also be particularly valuable to break down the performance by layer-type. The average
was 76%, but did the classifier do a better job of identifying different types? Were there some types
that were particularly hard to identify?

• L326: As you subsequently mention, the primary scattering surface for radar altimetry may not be
the ice surface. As such, I think this should be rephrased as ‘radar measured distance to the primary
scattering horizon may be overestimated’. On that note, I think you should mention explicitly in this
section that calculations of δp assume (in line with convention for radar altimetry) that the ice surface
is the dominant scattering horizon.

• L327: This reference is now quite challenging for many readers to track down, I suggest updating to
the more recent edition: Ulaby and Long (2014).

• L332: I think it would be good to cite this equation (as it’s reported differently in some literature),
consider Tilling et al. (2018) or Mallett et al. (2020).
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• L444: Consider pointing out in this section that as well as brine over FYI, morphological features
in the snow or higher snow temperatures (Willatt et al., 2011) may also raise the primary scattering
horizon, limiting the applicability of your path difference calculation.
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