Dear Authors and Editors,

The authors have addressed most of my earlier questions and made substantial modifications to
the manuscript. The paper is now much clearer and significantly improved. I believe it makes a
valuable contribution to the field, and I would recommend it for publication once the remaining
concerns are addressed. Thanks!

1. Line 25. The authors mention “radiative transfer calculations,” but it is not clear what is meant
by this. Does this refer to a specific model, or more generally to all classes of radiative transfer
approaches? I assume it may be the Hapke model as used in Le Gall et al. (2023), but this should
be specified explicitly for clarity.

2. Line 49. I am still a bit confused here. The long-standing issue for icy moons is that they exhibit
both high radar albedo and high emissivity. In that case, why was this Antarctic region chosen,
since it shows strong scattering (which leads to high radar albedo) but exhibit low emissivity? As
an analog to the icy moons, wouldn’t it be more appropriate to examine a region that exhibits both
high scattering and high emissivity just like the icy moons? In the author’s reply to Lines 161-164,
they mentioned: “The second reason relates to the objective of the study, which is to discuss the
high backscatter / low emissivity issue on the icy moon and its Antarctic analog.” But isn’t the icy
moon problem in fact high backscatter / high emissivity, rather than high backscatter / low
emissivity?

3. Line 440

The author replied: “It is not our intention to “account for the Coherent Backscatter Opposition
Effect”, because of the difficulties evoked by the reviewer and in our manuscript in the conclusion.
Instead, we intent to test the hypothesis already invoked in the literature whether CBOE could
explain the Saturn passive-active observations or not, as described 1.396.

The answer to our test is “yes, it could” for some Saturn moons, and “yes it could improve but is
insufficient” for Enceladus (L400). Our text makes it explicit twice that the factor of 2 is the
theoretical maximum and we carefully crafted this paragraph to match our intention, and avoid
overselling this result. The sentence L400 using “consistent” and “insufficient” is moderate.
Nevertheless, we would like to note here (but not in the main text) that the extremely high values
of backscatter are indicative of extremely high single scattering albedo. In this case, cyclical
multiple scattering mechanisms subject to CBOE are likely to represent a large proportion of the
mechanisms, and the amplifying factor could approach the value of 2. These results motivate
further work to investigate this hypothesis using proper electromagnetic calculations.”

I am still not fully convinced by this part. I understand that the goal of the paper is not to compute
CBOE in detail, but rather to demonstrate that the method can be applied to icy moons and
potentially address the high backscatter / high emissivity problem. However, since CBOE is known
to play an important role in this context, I think the authors should at least incorporate a more
reasonable approximation rather than simply applying a factor of two, which is not strictly correct.
This seems important in order to assess whether the method truly has the potential to resolve the
icy moon problem.



At present, the manuscript applies a factor of two to the total backscatter, but this is not the true
theoretical upper limit. The factor of two is the theoretical upper limit only to the multiple-
scattering component, not to the entire backscatter signal. As the authors themselves note in their
reply, “extremely high values of backscatter are indicative of extremely high single scattering
albedo”, which means the multiple-scattering contribution is only a fraction of the modeled output
backscatter. In that case, the factor of two could only be applied to part of the backscatter value,
not the whole. This adjustment would likely bring down the “yellow dots” in Fig. 8. Consequently,
it is not clear whether the conclusion—that the results are consistent with some Saturnian moons—
would remain robust.



