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The manuscript present total ozone results from the GEMS geostationary satellite
instrument, and compares them with independent measurements from other satellite as
well as from ground based remote sensing. Comparisons with ground-based data are
generally good, however, it reveals a time-dependent drift, which may be instrumental
and/or seasonal. Comparisons with OMPS and TROPOMI showed high correlation and low
bias, however a latitude dependent error in the GEMS data.

The paper gives a good overview of the current state of the GEMS total ozone data,
however the algorithm description needs significant expansion and additional analysis is
recommended to provide a better insight in the reported drifts between GEMS and the
validation data.

Major points

The algorithm that has been developed for GEMS has not been published in the open
literature. The algorithm description in the current paper leaves many aspects
unanswered. Although it is based on a well-known total ozone algorithm, specific aspects
import for a GEO instrument versus a LEO instrument are not addressed. I recommend
significantly expanding section 2.2 to include the following aspects:

The algorithm uses a LUT based radiative transfer forward model. Provide an
assessment of the error that this LUT based forward model makes wrt an online RTM
(VLIDORT) and how this error propagates to total ozone.
Provide in a supplemental section a full description of the LUT RTM, its dimensions and
methods used for interpolating this LUT. Also, I think this LUT and tools to interpolate it
should be made available.
A unique aspect of GEMS is the hourly observations. However, geometries vary strongly
over the GEMS field-of-view. What is the expected effect of the viewing geometries on
the vertical sensitivity of the ozone observations. How does the averaging kernel vary
of the FOV and over time of the day? This is important information to understand the
GEMS observations and the difference with LEO observations.
What is the impact of the choice of a-priori ozone profiles and the assumed a-priori
errors? This especially important as you are fitting an ozone profile with 11 layers,
using only 3 wavelengths. Hence the retrieval is heavily underdetermined and thus
depending on a-prior information.



The abstract leaves out important findings of the validation. Specifically, the time
dependent drift and the latitudinal dependent errors shall be mentioned in the abstract.

Minor points

In figure 4 comparisons are shown for GEMS, TROPOMI and OMPS. I propose to include in
the figure (or in a supplemental figure) the results of the GEMS-Pandora comparison at
the mean overpass time of TROPOMI/OMPS. In this way potential errors that very over the
day are not folded into this comparison, and the comparison with TROPOMI and OMPS is
much cleaner.

What is the status of the GEMS data set? Is produced by the operational processor and
available for users?

For all datasets (GEMS, OMPS, TROPOMI, Pandora), the version used in the work should
be clearly documented. When available the doi of the dataset should be used.

Figure 11 and 12 appear exactly the same to me. Is by mistake the wrong figure used in
the manuscript?

To overcome issues with the calibration of the solar spectrum, I would suggest processing
(part of) the GEMS data with a fixed solar spectrum. What is the impact on the seasonality
if this approach is followed?

In the conclusions the authors mention that the ozone data is expected to improve by
improving the GEMS characterization. What is the timeline for this. How is this coupled to
public data release and/or version of the GEMS data?
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