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This is a well written and useful analytical study of the evolution of the exhaust from
aircraft in the trailing vortex wake. New results are presented that will benefit both
fundamental understanding and application of these results for use in related aircraft
emissions modeling studies.

| thought that the paper was particularly good at summarizing the results for possible
use by other modeling work that would use simpler tools for the CFD to allow more
extensive chemistry or microphysics. This indicates that the authors are both aware of
a broader audience and of a need to help make their results useful to that audience.

I recommend publication after correction of the following technical issues.

1. Minor issue, but so prevalent that | must start off with this: Commas are very inex-
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pensive. They should be used when appropriate. There are many, many sentences
that open with a phrase that needs to be ended with a comma:

Abstract: Line 9 "Along the transversal [sic] direction COMMA the tracer ..." Introduc-
tion: Line16 "From the wake-vortex dynamics point of view COMMA it is convenient ..."
Line 4 (next page) "When the organized vortices break up COMMA the exhaust .." Line
27 "In the later stages COMMA the plume ..." And so forth

There are too many to list all these occurrences. Definitely check all sentences that
start like "At n secs, ..." "In <this or that> ..." (like line 15 on page 30042 "In larger-scale
models COMMA individual plumes ...", "During ....", "For ..." etc.

2. In the abstract, the phrase is used "for the first time" . | may be missing what is the
first application, but it seems that the references to Paoli 2008 and Naiman 2011 use
similar methods. Are not combined Lagrangian/LES methods used by those authors
(one a coauthor on the present paper)?

3. Abstract line 6: "deceased" probably means "ceased".

4. Throughout the paper numerous times, but first in Abstract line 9 "transversal" prob-
ably means to use "transverse". (Transversal is a more specialized term which is a
proper word, but means something different from transverse.)

5. Page 30041 line 10/11: "the time scale .... is too small". | think that the authors
mean that the mixing is too small, or that the time scale is too large (or long).

6. Page 30052, Eqns 6-8. This may be a detail, but it is confusing to me that the
different C’s defined here seem to have different units. At least they should all be
the same units (double integrals in space normalized by the same number of length
scales). On some level, it would be satisfying to have the subscripted C’s have the
same dimensions as C(x,y,z) and each double integral be scaled by two length scales,
but perhaps that would be confusing for other reasons.

7. Figure 2: Why is it placed on its side? If it must be on its side (not sure why),
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shouldn’t convention have the view be from the right, not left?

8. Page 30055 line 11. Would it be worth adding "final" to read "The final vertical plume
structure may be approximated ..." since this is only done at 6 min and not the prior
results?

9. Page 30055 line14: "altitude" not "alitude”

10 Page 30055 line21: suggest adding "multimodal” or similar to clarify that the result
is not a simple "bell curve": "The profile tends to become <a multimodal> Gaussian ...

11 . Page 30055 line 26: Another comma, but not in the opening phrase "Hence it is
<one?> hundred times larger than the reference value COMMA which is at the lower
end.."

12. Page 30057 line 11 suggest adding "above" to read " ... even protrude <above>
the original emission level."

12. Page 30065 line 15 "distribution" not "distribuiton”

14. Page 30065 line26 suggest adding "the" and drop "in" to read "is comparatively
small within <the> first five ..."
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