Reply to reviewer #2

We provide a point-by-point reply to the issues raised by reviewer 2 below. The original review is
included in grey. Text changes in the manuscript are indicated in italic font.

Please also note the modifications made in the revised manuscript that are specified in the
Corrigendum.

We thank the reviewer for the positive assessment. Below we reply to the raised issues point by
point.

This is a misunderstanding; we do not want to claim that the lapse rate becomes 0 by condensation.
Instead, the addendum “closer to 0” is meant to indicate the direction of the change; as the dry lapse
rate is negative, it is lower than the moist lapse rate, but its absolute is higher. In order to avoid
confusion, we do not use “lower/higher” here. We modified the respective sentence as follows and
hope that this avoids misunderstandings:

... parts of the oceans with weaker (i.e. closer to zero) lapse rates due to condensation.

We thank the reviewer for this comment. We have added information on the time coverage of the
analysed sonde launches to Appendix E. By comparison with table E1, we then noticed that the
number of sonde launches did not match. Actually, table E1 lists the number of all GRUAN profiles
rather than just those for SZA < 85°. We have corrected this in the revised manuscript.

We agree that for several stations, statistics are quite limited (even more for the corrected number of
available profiles). However, if stations with few profiles would be skipped, some conditions (e.g.
tropics) would not be included any more. We still consider the limited information content of these
stations to be valuable for this study, as none of the stations shows any exceptional behaviour.

In response to the comments of reviewer 1, we have decided to present the data of table 3 in a new
figure in the revised document. In order to indicate low statistics, the results for stations with few
profiles are marked by lighter color.



We understand that sections 5.4 and 5.5 of the discussion paper could be considered distracting. We
have thus revised the manuscript as follows:

- Concerning Sect. 5.4, the effective lapse rate is now already defined in the formalism section
(2.3). We now also present a comparison of the effective lapse rate to the 5 km lapse rate from
ECMWEF profiles in Sect. 4.

- Concerning Sect. 5.5, this is so far not more than an idea for a future application, which might
indeed become a separate publication as soon as substantiated by measurements. Nevertheless, we
would like to mention this idea already in this manuscript. In order not to distract the logical flow of
the discussion, we moved this subsection into a new subsection of Appendix A, where the ratio of
effective heights is discussed.

We agree that the description of the fit was lacking for detail.

In the revised manuscript, we have clarified the fitting procedure in section 2.5 (formalism).

The fit parameters (with uncertainties) are now derived in section 4.2, which also includes a new
figure showing the data, correlation coefficient and the fitted line.

We agree. In the revised manuscript, we have added the following footnote to the introduction:
Note that, for this approach, as well as for the parameterizations presented in this study,
temperature inversions are problematic. As MAX-DOAS applications require daylight, however,
night-time inversion layers are irrelevant for this study. The remaining temperature inversions at
daytime, mostly occurring in early morning hours and over cold water and ice surfaces, will be
discussed in Sect. 5.2.

We discuss the effect of temperature inversions in detail in a new section (5.2) in the discussion,
including a map of surface temperature inversions in ECMW data on 18 June 2018 that clearly
illustrates that for these conditions higher deviations are found.

Done.

Done.

Done.

Done.



