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The paper discusses a new algorithm which provides a synergistic “best-estimate”
retrieval of the quantities and properties of all aerosols and hydrometeors detected by
EarthCARE. The methods are very clearly described and the evaluation of all the results
prior to real data shows good skill and a well balanced use of all the available information
from the EarthCARE instruments.

The results from this algorithm will most likely be one of the most used EarthCARE
products by the science community,  especially as it has shown (radiatively) to provide
superior results to a combination of single instrument retrievals.

Even though the paper is well written and all figures clearly presented there are a few
minor revisions (both technical and textual) which will have to be made before the paper
can be accepted for publication. The issues are specified by page and line numbers
following the online PDF.

Page 1: Line 2: by EarthCARE --> by the EarthCARE instruments.

Line 4: and rain, and liquid clouds ; is the second and necessary there, I would remove it

Line 10/11 : you talk about three scenes  but in line 11 say ‘using both case studies’. In
the evaluation you only use the Hawaii, Halifax and Halifax-aerosol cases but not the third
one. Please rephrase.



Page 2: Line 51: clouds are now mature --> clouds can now be considered mature. 

Line 55: , the Moderate Resolution Imaging… ; also add the before ‘Cloud and the Earth’s
…..’

Page 3: Lines 58-59: Please reformulate the line ‘One advantage …. scenes;

Line 59-60 Please reformulate line ‘For example ….phase clouds’ the second part does not
seem to fit.

Page 4: Line 105:  within in the ESA (remove in)

Line 117: Reference to Mason et al incorrect.

Line 122 for each. --> for each granule.

Page 5: Line 124: Missing citation to AC-TC

Page 6: Line 138: Missing citations to A-EBD, and in 140: to C-CD

Lines 142: What seems to be missing from the paper is a bit of context as described in the
paper of Eisinger. The JSG should be mentioned here by a bit more than just the name,
but also the data throughput of the data processing from single instrument L2a -->
synergistic L2b. Please add a paragraph for context on the EarthCARE processing chain
and choice of JSG

Line 157: In practice both the Hessian…

Page 7: Line 192.: On the discussion of why all variables are in elog space. The one issue
which could arise is that when no negative retrievals (within the errors) are possible a bias
could be introduced. Is this potentially the case, and if not why?



Table 1: This table is essential in order to understand how everything is linked and where
the info comes from.

However, there is a problem with this as you describe parameters as, e.g. ln(S) but
provide the linear value in the second column. Obviously I understand the why but it hurts
the brain as it is confusing. My suggestion would be to show all parameters which are
used logarithmically internally in boldface and remove the ln in the first columns. Describe
this in the caption and all should be well.

The one remaining issue is the Lidar ratio, in this table you consistently use the
backscatter to extinction ratio (units sr-1). However in the rest of the paper the lidar ratio
is shown, in the more commonly used ratio, as extinction to backscatter ratio (i.e. line
351). Please change the table definition of S, even if your code uses the inverse in reality.

Page 11: Line 270: ‘is the retrieved as’ --> remove the

Line 293: Add references to A-TC and AC-TC

Page 12: Table 2 and Line 315 on page 13: Is Mie theory also used for dust aerosols? If
so, what do you expect is the influence of this when used in the algorithm, do you
experience biases with the MSI forward modelling due to this? Can you provide a short
discussion on this around line 315

Page 14: Line 333: ‘2 m surface winds’. You have not described where the 2m winds are
used for. My guess is a Cox-Munk like approach for the SW calculations?

Page 17: Lines 422-425; Page 32 Lines 587-592.  Both the forward modelling of the test
scenes and those of ACM-CAP have started with the definition of the same four basic
aerosol types defined for all wavelength by the HETEAC model and therefore span exactly
the same parameter space. There is indeed no interaction with the cloud microphysics but
neither is this the case in ACM-CAP, since the AC-TC defines the targets. Wouldn’t it be
more accurate to say that any differences seen between ACM-CAP and the model truth is
could be due to differences in the RT models used and any LUTs resulting from this?

Line 435: ‘In the retrieved is systematically lower than the GEM model’ --> The retrieved
is systematically lower than the GEM model values

Line 439-442 ‘this Warm … temperature.’  Rephrase this part, really hard to read, Warm



--> warm

Line 445: sea level is a --> sea level shows a

Figure 3: Three areas of interest (A, B, C) are highlighted

Figure 12: panels a and b, text in bottom right not readable.

Page 29: tends --> tendency

Page 29, Line 545. Exhibit strong correlations.   I agree that these are very strong
correlations, similar to 14b-c , 16c. Doesn’t this just show how well the redistribution of
information by the integrated measurements (MSI, PIA) is performed in the algorithm.
The solution converges towards a fit of this information and since the integrated values
have a relative smaller error compared to a single pixel lidar or radar value within the
profile the correlation is very high.  If the above argument is correct it would be good to
reflect this in the text.

Page 30: Line 563 add a comment that in reality the ECMWF data will have different
values to the truth as well (now with respect to the modelled fields).

Page 34: Line 621  which either is embedded 
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