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This paper provides an important analysis of the altitude registration of the OMPS Limb
Profiler data set. This is a critical and difficult aspect of limb sounding data sets and
is motivated by the steep accuracy and precision requirements on ozone monitoring
that make it especially relevant to OMPS. Several different methods are discussed and
a few are applied to the OMPS data set. The results are important and it seems that
the authors have made good progress with understanding the corrections that need to
be applied to the OMPS data; however, the paper is very short on detail and makes
substantial claims that are not justified by the analysis. The overall logical flow of the
paper is hard to follow even though the methods and analysis are quite simple. For
example, it is not clear which corrections are applied and in what order. Is the slit
correction applied or just analysed? Then it seems that the RSAS analysis is applied
as a single value across the entire data set and then ARRM is investigated but not
applied as the uncertainties are not understood. Yet, the conclusions state that the
ARRM-corrected OMPS record has an altitude registration error of less than 50 m,
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which is substantially better than any previous studies would suggest is possible with
methods such as these. In my opinion, the paper has potential to be published in AMT,
but revision is required, most importantly a re-working of the logical flow of the paper
and the accompanying explanations.

New information including results and discussion is provided in the figure captions that
is not provided or discussed in the text. This may be part of the problem that makes
the logic hard to follow. This is should be revised and all statements comprehensively
discussed in the main body of the paper (Fig 2, Fig 4, Fig 11, Fig 12 are extreme
examples of this.) Additionally, the section on the uncertainties is especially hard to
follow and needs reworking.

Abstract: The Knee method should also be mentioned as it has been used extensively
in the past and the current abstract makes it sound like there are only two methods
(RSAS and ARRM)

Abstract, line 36: This statement seems to insinuate that the authors developed the
RSAS method and that it is specific to ozone monitoring.

Introduction, line 65: many other species beyond ozone and aerosol can also be mea-
sured by limb scattering, even though OMPS produces only these two products due to
spectral resolution limitations, other instruments have produced many other products.

Introduction, line 68: the 100 m accuracy requirement needs a reference

Introduction, line 78: statement regarding insensitivity of RSAS to radiometric errors
and drift needs justification or at least a reference

Theoretical Basis, line 90: The claim is that “most scene-based altitude registration
methods” use the gradient in the Rayleigh scattering profile. Are there some that don’t?
Are there only the three mentioned later (RSAS, ARRM, Knee)?

Theoretical Basis, line 95: Clouds outside the “circular cone” from the tangent point to
the horizon can impact the contribution of the upwelling radiance to the limb signal.
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Theoretical Basis, line 142: At several points in the paper, the same statement is made
that “RSAS method work best where aerosol extinction is small”. This needs to be
quantified. How small? How does this error relate to the errors that arise from the
uncertainty in the pressure profiles? Or from the signal to noise levels in the measured
radiances? Also, what about uncertainty in the upwelling radiance? Is it truly effectively
zero in the 40/20 ratio? Sections 3.2 and 4.2 make conflicting statements about the
importance of accurate modelling of the DUR.

Theoretical Bases, line 157: What is the reason that the sensitivity of the 295 nm
radiance to ozone drops substantially above 65 km? Is this ozone in the line of sight,
or total column?

Theoretical Basis, line 159: Did the authors develop ARRM, or is there a reference
that should be cited? They begin this discussion about the problems with the method
before stating how it works, or even any reference to the technique.

Theoretical Basis, line 165: It is unclear what this statement about the goal of “correct-
ing” radiance residuals means in the context of deriving the tangent altitude information.

Theoretical Basis, line 186: Again, quantification of these statements is necessary.
“ARRM may not be as good as RSAS” – in what conditions and how by how much? At
what value of aerosol extinction, or conversely at what uncertainty in absolute radiance,
would you prefer to use ARRM over RSAS or vice versa?

Theoretical Basis, line 201: It is not clear that shifting the ozone profile as is done
in Fig. 5 translates to exactly the same error in altitude registration in the UV limb
radiance. Also, the discussion/analysis surrounding Fig. 5 neglects the non-linearity
of the inversion, which is especially important below 20 km, i.e. shifting the registered
tangent altitude and performing the retrieval does not produce identical results to simply
shifting the ozone profile by that same amount.

Validation: The logical tracing of the errors coming from the different terms is very
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difficult to follow and this entire section is in need of some systematic thought and
re-organization.

Validation, line 358: It does not appear that the cross referenced Section 3.3 results
support the claim that ARRM can “track drifts or sudden changes of 50 m”

Conclusion, line 400: What is the OMPS ARRM record? The statement was made that
the ARRM results are not applied to the OMPS data.

Conclusion, line 401: Is the uncertainty in assumed pressure profiles the biggest
source of uncertainty in both methods? Previously it was explained that it is aerosol for
RSAS. . .?

Conclusion, line 409: It is not convincingly shown that these methods provide altitude
registration tracking to better than 50 m.

Figure 1: The statement in the caption: “Since the ratio of 40 to 20 km radiances at
350 nm varies by 8-10%/km. . .” is confusing. How can the ratio of radiances at two set
tangent altitudes vary with tangent altitude?

Figure 2: Why 353 nm instead of 350 as in Fig. 1?

Figure 3: This should be shown together with the solar scattering angle at the tangent
point so it is clear what is happening here (for readers not familiar with OMPS this will
not be obvious). Also the authors should consider showing some of the complexity in-
volved with the aerosol parameters by repeating this same curve for different altitudes,
extinction profiles, and particle size distributions, all of which are stated as important
factors.

Figure 9: Are these results for individual radiance profiles, or daily averages? The low
amount of noise is surprising based on previous studies using such methods as these.
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