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This paper describes updates implemented in the V3 NIES GOSAT xCO2 and xCH4
algorithm. The changes from the previous V2 algorithm are mostly incremental, including
retrievals of cirrus clouds (instead of screening), updated degradation model for the
TANSO-FTS instrument, and updated solar irradiance and gas absorption coefficient
tables. These updates lead to somewhat mixed results. As compared with the V2
algorithm, the fitting residuals of V3 appear to be smaller for O2-A, weak CO2, and CH4
bands, but larger for strong CO2 bands over the ocean. Over land, the number of
retrievals passing through the quality control screening increases, without significant
changes in the quality of the retrievals. Over ocean, the xCO2 retrievals from the V3
algorithm have a larger negative bias but more consistent growth rate as compared with
in situ measurements. The paper is well-organized, and the figures and tables are mostly
clear. The topic fits well within the scope of Atmos. Meas. Tech. On the other hand, the
results could be more thoroughly discussed, and some details are missing. I would
recommend that the paper be accepted for publication after major revisions.

Specific comments:

I wonder if the forward radiative transfer model has been updated since Yoshida et al.
(2011). If so, please provide some discussion on that aspect of the algorithm.

Figs. 1-4: can the authors clarify if the residuals shown here were calculated before or
after the post-processing quality control? Also, can the authors provide some metrics
(other than visual inspection) based on which conclusions were drawn, for example, on
the fitting quality for V2 and V3 in lines 160-165?

Can the authors provide more thorough analysis on the potential causes for the residuals



in the strong CO2 band? Also, what measures are being considered to mitigate the
negative bias in xCO2 over the ocean?

Figure 6: can the authors elaborate on what may have caused the changes in these
parameters, in particular, AOT? Is there a time dependence in these changes?

Figure 9: can the authors provide some details on how the differences were calculated
between in situ measurements and GOSAT? In particular, given that the surface and
airborne in-situ measurements can be quite different, what measures were taken to
ensure that a coherent time-series can be constructed?

Line 282: can the authors provide some details on how the growth rate were derived from
a noisy time series (and the uncertainties of the growth rate)?
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