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The authors thank the reviewers for their encouraging and helpful comments.
In the following, the comments are printed in bold face, our replie in normal
face, and the actions taken to improve the manuscript in italic face.

Report 1

Comment: This paper is clearly the result of a major and impressive
undertaking with substantial investment by the authors – chapeau!
The paper is centered around the numerical treatment of the inverse
problem of deriving transport characteristics from tracer measure-
ments, which by itself is novel and has the potential to make a funda-
mental and important contribution so should be published. My main
concerns are with the physical interpretation of the inferred trans-
port characteristics and the approximations used to derive the tracer
continuity equations. As outlined in my major comment below, I
think the authors need to include more discussion of these potential
issues. I also have a few minor and editorial comments that should
be taken into account before publication.

Reply: The authors thank the reviewer for this encouraging comment.

Action: N/A.

Comment: Major Comments:
The purpose of the approach is to apply it to zonal-mean atmospheric
tracer data. The corresponding continuity and tracer continuity Eqs
are supposedly those arising from the zonally averaged 3-d Eqs, but
in fact they are not, according to the derivations in the appendix.
On line 7, page 25 it is claimed that density-weighting is performed
(as is in section 3.1, line 6 on page 5): this would require redefin-
ing the zonal average and, more importantly, redefining the eddy
part of the Reynolds decomposition. Also in the appendix, on line
15 of page 25 it is stated that the velocity field is assumed to be
non-divergent. This essentially corresponds to applying a Boussinesq
approximation, which is what the referenced Ko et al. (1985) use
(discussed in their appendix). But applying a Boussinesq approxima-
tion means that the (relevant) density perturbations are neglected
and therefore no density-weighting is used. I am skeptical that a
Boussinesq approximation is suitable for this problem, although its
possible that this is less of an issue in the height coordinates used
here (it most certainly is an issue for the isentropic coordinates used
by Ko et al). I recommend consulting Tungs 1986 paper (J. At-
mos. Sci., 43, pages 2600-2618) that lays out a zonal-mean frame-
work for isentropic coordinates and includes a detailed description
of the mathematical treatment of density-weighting (his section 2).
Similar frameworks apply to other coordinate systems; an exception
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