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This paper presents an OSSE study to evaluate the retrieval sensitivity of HCHO ver-
tical columns observed by geostationary satellites due to the temporal variations of
aerosols. This study is conducted specifically to evaluate the retrieval algorithm for the
upcoming Korean geostationary satellite, GEMS. The OSSE was conducted with no
noise, such that the resulting retrieval should be considered a "best-case scenario".

The authors found that the temporal variation of aerosols result in significant changes
in AMF, leading to errors in HCHO retrieval. Specifically, the effects of aerosols were
attributed to the single-scattering albedo, the AOD, and the vertical distribution of
aerosols relative to the HCHO, consistent with previous studies. Overall, the authors
showed that neglecting the temporal (hourly) variability of aerosols would lead to -37%
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to 84% biases in the retrieved HCHO VCD. Thus the impact of aerosols cannot be
neglected for future geostationary observations.

The topic is of great interest to the community, as the use of satellite observations of
trace gases in air quality studies continue to expand and several geo-stationary satellite
instruments are soon coming online. The experiments were thoughtfully designed, and
the paper was well written. Personally I only have one major comment that I wish the
authors would further address.

My only major suggestion is for the authors to consider the use of monthly mean
"hourly" AMF, e.g. monthly mean AMFs for 9AM, 10AM, 11AM local time ... The only
reason for using monthly mean AMFs would be to reduce computation such that op-
erational VCD products can be delievered quickly. It seems the use of “monthly mean
hourly” AMFs would not only be quick, but also address a lot of the aerosol temporal ef-
fects, since for each month, the main diurnal variability of AMFs is driven by the vertical
profile of aerosols (which in turn is driven by the development of the PBL). This seems
like something the authors can address without too much additional computation.

Minor comment: Page 8, lines 20-21: "In biogenic emission regions, the effects of
biogenic aerosols on AMF are negligible . . .”This may be true, but it would be nice to
have some quantification. How large is the contribution of biogenic aerosols to total
AOD?
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