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This work is a useful description of the improvements introduced in the latest version 8
of CO data derived from measurements recorded with the MOPITT instrument onboard
Terra. The empirical foundation of the detected drifts and implemented countermea-
sures is the comparison of MOPITT data with airborne in situ observations of CO col-
lected regularly by NOAA and during several campaigns. The paper is well written, in
some parts perhaps slightly too concise (see minor comment at the end of this review)
and the statistical analysis is carried out in a careful manner. I recommend publication
after minor revisions.

I have only two reservations concerning the presented work worth mentioning:

C1

https://www.atmos-meas-tech-discuss.net/
https://www.atmos-meas-tech-discuss.net/amt-2019-41/amt-2019-41-RC1-print.pdf
https://www.atmos-meas-tech-discuss.net/amt-2019-41
http://creativecommons.org/licenses/by/3.0/


AMTD

Interactive
comment

Printer-friendly version

Discussion paper

(1) It would be a valuable independent confirmation of the significant reduction of drifts
claimed for version 8 to incorporate the rich dataset of CO provided by ground-based
FTIR networks TCCON and NDACC, as these observations also cover the complete
lifetime of the satellite. The TCCON data would be useful for checking the spurious
trends of CO total column in version 7 and version 8, the NDACC observations even
offer a moderate vertical resolution. I agree that one will assume that the in-situ dataset
is the primary reference (as also used for calibrating ground-based remote sensing
observations), but the remote sensing network observations cover additional locations
and times. Moreover, by the inherent character of a spectroscopic solar absorption
measurement performed by a distributed network, a common drift of the network as a
whole is highly unlikely, so these datasets seem a useful asset especially in the context
of trend evaluation.

(2) For the non-experts (including myself) with just a schematic understanding of
the working principle underlying the MOPITT instrument, the idea of the proposed
radiance-based correction remains somewhat obscure. The explanation provided
“potential bias sources including errors in instrumental specifications, forward model
error. . ., errors in assumed spectroscopic data, and geophysical errors” is focusing
mainly on aspects of the data analysis and the spectral simulations required in this
context (as does the provided reference Deeter et al., 2014). I understand that model
errors will evoke retrieval errors, however, as a steady trend is observed this seems to
be an instrument issue? Could you make a clearer statement in this respect? Might
it be even possible to provide further speculations concerning what is actually drift-
ing here, detectors, sources, window transmissions of gas cells, . . .? Although the
improvements in the version 8 data are obvious, such kind of intervention by incor-
porating an explicit time-dependent correction is to some degree problematic. The
previous publication on version 7 data was entitled “a climate-scale satellite record for
carbon monoxide”. Unfortunately, as version 8 introduces an ad-hoc time-dependent
correction, the confession shines through that MOPITT is not capable of measuring
CO trends with higher confidence than 0.5 to 1% / a on a decadal scale, as an ad-hoc
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correction is needed for adjusting the results (so the trend on decadal scales is actually
determined by the aircraft data, not MOPITT). If some sort of instrumental degradation
could be identified and quantified independently from atmospheric observations using
routine onboard calibration measurements (I do not know the procedures – observa-
tions of internal blackbody sources or a solar diffuser?) and finally be made responsible
using a quantitative error-propagating scheme built on an instrument model, this point
of criticism could be removed. It might be appropriate to include a deeper discussion
of these issues.

Minor comment: Facing this multitude of validation datasets is a bit confusing for the
reader. Although all activities and campaigns are cited appropriately, it would be useful
to provide some kind of tabulated or graphical overview in order to summarize the
temporal (and perhaps spatial?) coverage of each dataset. This would also incorporate
useful information on the relation of the subset of AC, KORUS-AQ and Atom with the
datasets used for the development of the bias minimization. Finally, in the several
tables reporting bias values, SD, r, (and drifts in case of table 2) . . . it would be useful
to also specify how many aircraft profiles were used for calculating these statistical
parameters.
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