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 General comments

This manuscript is about algorithmic correction for biases in the CO2 mixing ratio (XCO2)
retrieved from OCO-2 spectra in data processor version B10. These biases are said to be
caused by 3D cloud effects.

The manuscript is very technical. It uses many “jargon” terms which are only
understandable in the OCO-2 algorithm and data processing context. The paper is difficult
to read for non-experts. The physics of 3D cloud effects is missing. The wider usefulness
of this manuscript for other satellite instruments than OCO-2 is debatable.

A major question - not answered by the paper - is whether the biases in XCO2 that are
presented are due to real 3D cloud effects or due to other OCO-2 algorithmic deficiencies,
other retrieval model deficiencies, or even due to L1 calibration effects. The title of the
paper is thus a conjecture. The paper does not contain retrieval simulations of 3D cloud
effects on XCO2 retrieval that would legitimate the title.

There is no mention of cloud shadows, whereas these are also 3D cloud effects.

There is no referencing to other literature than OCO-2 papers and reports. One would
expect references to cloud correction in earlier satellite data, e.g. SCIAMACHY or GOSAT.

In fact, the paper is now an OCO-2 technical report. Unless the paper is drastically
revised, it is not acceptable for AMT.



Recommendation

Please improve the paper significantly. Add simulations that show that the biases are due
to 3D effects of clouds. Clarify the physics behind the features used in the OCO-2 fitting
algorithm, and their meaning and relevance for this bias correction work. Then you could
make a new submission to AMT, which is a suitable journal for this type of research.

Specific comments

Introduction: This is a too short introduction. It is purely focussed on OCO-2. What is
missing is an overview of the OCO-2 algorithm and the relation with real 3D cloud effects.
There is no mention of shadows. No mention of other literature in the subject is dealt with.

l. 35: B10 is used later on as a jargon word for the new data version of XCO2.
l. 37: does this include overpasses over strong sources or plumes of CO2?
l. 50 ff (at many places): B10 lite files: please write out in normal words, since this is
jargon.
l. 62-65: the three “3D cloud effect features” H3D, HC, and CSNoiseRatio should be
explained: what does the acronym mean, and what is the definition. Also the definition
of Cloud Distance should be given.
l. 77-78: unclear sentence, please reformulate.
l. 95-96: how do you know that the long tail is indicative of 3D cloud effects?
l. 118: form > from
l. 122: ridge regression: please give a reference.
l. 125, Equation 1: What is the meaning of the subscripts ‘2’ in this formula?
l. 138: more information can be found …: you refer to an internal technical report of
many pages - please give here the relevant information of each key variable.
l. 152: robust relationship to 3D cloud biases: how do you know? are these biases not
due to other retrieval model errors than 3D?
l. 158-159: What does this finding mean? Please discuss if this is good or bad news.
l. 160-161: how do you know that albedo_wco2 has a direct connection to 3D cloud
effects?
l. 224-226: Isn’t this finding contradicting the title of the manuscript? It appears that
the biases are not due to clouds.
l. 239-243: this is unreadable text. Please give a table of features and their meaning.
l. 304: xco2_strong_idp: this is jargon. Please use understandable words or acronyms
in a sentence. The same holds for the other “input features”.
l. 306: what is the IDP preprocessor?
l. 313-315: This is a very confusing statement. What is 3D effect physics and what is
model mistake?
l. 364: what are shallow angles? you do not mean small angles?
l. 375: please write this sentence in normal words.

 



Figures:

Figure 1 (and following figures): please explain in the caption the acronyms used in the
figure.

Figure 3: Interesting figure. For both land and sunglint retrievals, the three features that
are most important have no relation to clouds. What is the physics behind this? Please add
a discussion of physics of the scene and retrieval model or process. It is striking how
many features do not add anything to R^2.

Figure 9: What is RF bias?

Figures 9 and 10: What is the correlation of the points in figures 9 and 10?
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