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Overview

Response to Referee 2:We would like to sincerely thank the referee for the careful review of our manuscript.
We acknowledge that the original submission contained inaccuracies and shortcomings, and we are grateful
that these were pointed out. We have carefully revised and corrected the manuscript in response. We truly
appreciate the referee’s efforts and sincerely hope that the revised version can be re-evaluated in light of these
changes.

Major concerns

1) The satellite data are not properly used. An important issue is filtering. Let’s begin with OMI. Figure
3 shows very high columns over Tibet ( 2E16 molec cm-2), which are clearly impossible. This feature
is not seen in other studies using OMI, e.g. Cao et al. 2018 (also using SAO OMI, ) and Muller et
al. 2024 (). Although OMI filtering information is missing in this manuscript, I strongly suspect that
negative columns are filtered out, leading to strong positive bias in the averaged columns. The effect is
most prominent in regions with low columns and high uncertainties (like Tibet), but it affects all regions.
Filtering of negative values is also done by Xu et al. for TROPOMI data (see Sect. 2.3.2), which also
leads to overestimation, although at a smaller extent compared to OMI, simply because TROPOMI is
less noisy. Regarding OMPS, the authors claim that they ''filtered out data points where the product of
Jormaldehyde columns and three times the observation uncertainty was less than zero'' (Sect. 2.3.1). This
is very strange. I suppose that they meant ''the sum'’, not the product. In any case, the filtering likely
causes a positive bias.

We appreciate the reviewer’s detailed diagnosis and agree that our original use of the satellite data—and, in
particular, the filtering—was improper. In the initial version we (wrongly) removed negative values directly,
which indeed introduces a positive bias in low-column, high-uncertainty regions (e.g., Tibet) and can yield
unrealistically high averages. We also confirm the reviewer’s suspicion about the typo: “product” should have
been “sum”’; this has been corrected.

In the revised manuscript, we have completely rewritten the description of satellite data filtering and applied
clear, standardized quality control rules for all instruments. In brief, the main principles are summarized here,
with the full details given in the revised manuscript:

For OMPS, we applied the recommended product screening, excluded outliers above 2 x 107 molecules
cm™2, applied thresholds for solar zenith angle, cloud fraction, air mass factors, and removed negative or



unphysical values. For TROPOMI, we adopted the official QA value (>0.5) together with constraints on SZA,
cloud radiance fraction, albedo, and snow/ice flags, and for OMI we followed established filtering practices
considering row anomalies, cloud thresholds, and RMS fitting criteria.

After filtering, all datasets are regridded to 0.5° x 0.625° monthly means to match GEOS-Chem. Then, we
tested two sampling requirements—removing grid cells with < 10 or < 50 original observations per 0.5°
x 0.625° cell. Results are very similar for OMPS and TROPOMI (figures provided in the main text and
Supplement), confirming low sensitivity to this choice in our focus regions. For OMI, coverage becomes
sparse under these thresholds; we therefore do not use OMI as a high-resolution assimilation constraint.

With these corrections, the spurious high columns over Tibet disappear, and cross-satellite consistency im-
proves. We re-ran all inversions, now performing two independent experiments (OMPS-only and TROPOMI-
only) and removed any “combined average” design. The revised analysis (shown for 2020, with 2019 in the
Supplement) includes a pre-assimilation comparison, explicit observation-uncertainty figures (vertical in the
main text; spatial in the Supplement), and independent evaluation using surface ozone. In high-consistency
regions/seasons, posterior ozone shows reduced biases in 81.2% of cases, with an average RMSE reduction
of 24.7%.

We sincerely apologize for the earlier oversight in quality control and thank the reviewer again for pointing
this out. We hope that the revised, standardized filtering and reanalysis will allow the study to be considered
again with a fresh evaluation.

Text in manuscript

2.3.1 NOAA-20 OMPS

In this study, the quality control scheme recommended in OMPS product documentation was ap-
pliedwhen—using-OMPS—data. Data points with formaldehyde column densities exceeding 2el7
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