
ANSWER TO THE EDITOR 

 Manuscript egusphere-2025-1914 ”First insights into deep convection by the Doppler velocity 
measurements of the Earth- CARE’s Cloud Profiling Radar” 

Public justification (visible to the public if the article is accepted and published): 
Further minor revisions are required to the manuscript in response to the second set of reviews from 
the two reviewers. 
 
Additional private note (visible to authors and reviewers only): 
Dear authors, thank you for your revisions to your manuscript in response to the reviewers’ comments. 
While both reviewers are positive on the overall merits of your paper, they have requested further 
changes. Please take a look at the second set of reviews they have provided, including the supplement 
provided by Reviewer 1, and provide a second revision to the manuscript and a response to their 
additional comments. In particular: 
 
Reviewer 1 previously provided a detailed annotated version of your manuscript as a supplement to 
the first review and has expressed some frustration that many of the comments provided were not 
taken into account. Please take a close look at the new supplement provided by this reviewer and 
include in your response a point-by-point summary of whether you have taken into account what the 
reviewer has requested, and if not please provide your argument for not doing so. (I would also 
recommend you look back at the original supplement, but I am not requesting a point-by-point 
response to that.) I agree that there were many comments provided, particularly in the supplement 
accompanying this reviewer’s first review, but these comments were all made in good faith to help you 
improve the manuscript. I agree with the reviewer that the title of the article should be changed 
(slightly) and that “Doppler” should have a capital “D”, and would like to see your response to the other 
comments in the new annotated manuscript. However, please note that I agree with the authors that 
the Doppler sign convention matches the EarthCARE convention, and it is OK not to include the height 
of the melting layer from ERA5. 

 
 
Reviewer 2 is concerned particularly that you need to convey to the reader more clearly that end-users 
should not trust velocities in the presence of multiple scattering. Three action items are provided in 
the new review, and I agree with them all. Comments 1 and 2 apply both to Figure 4 and Figure 5: the 
captions refer to blue circles when they should be referring to yellow circles. The point where the 
yellow circles stop indicates where multiple scattering starts to become important, so it would be 
appropriate to provide (for example) grey shading below this height behind panels 2 and 3 of Figs. 4 
and 5 to indicate unreliable Doppler. And finally a comment in the text, probably the conclusion, is 
needed to state that the Doppler signal is not reliable in the presence of multiple scattering. 

Dear Editor, 

We thank you and the reviewers for the time and effort spent on evaluating our manuscript. We 
appreciate the constructive feedback and have carefully revised the paper in accordance with the 
comments provided in the second round of reviews. Below, we provide a detailed point-by-point 
response to all reviewer comments, indicating the changes made in the revised manuscript. 

Sincerely, 

The authors 



ANSWER TO REVIEWER 1 

 Manuscript egusphere-2025-1914 ”First insights into deep convection by the Doppler 
velocity measurements of the Earth- CARE’s Cloud Profiling Radar” 

 

Dear Authors, 
 
First, I want to thank you for this revised manuscript. 
As stated during the first round, your work presents interesting results about a very interesting mission, 
and I have no doubt that it will benefit the scientific community. 
 
I am suggesting major revisions of the draft only because many of my suggested corrections from 
Round 1 were not taken into account (especially in Sections 2.1, 2.2 and 3). I found myself copying 
them again from Round 1. 
This is not to harm your article but quite the opposite as I tried to write as many edits as I could. 
For instance, during Round 1, I asked to please revise the title of the article, but that was not done. I 
asked to capitalize the name Doppler in the references but in vain. And, I still do not see the added 
value of Fig.5, i.e. the unique message that it contains and that is not already conveyed by Fig.4. 
My comments (many of them copied from R1) are in the document attached and I hope you'll find 
them useful. 
 
Regards 

 

Dear Reviewer, 

We would like to express our sincere gratitude for your careful evaluation of our revised manuscript 
and for the constructive and detailed comments you have provided. 

We apologize for any oversight in the previous revision that led to some of your earlier suggestions not 
being fully addressed. We truly appreciate the time and effort you have dedicated to reviewing our 
work and for reiterating these valuable points. 

We have carefully reviewed all of your current comments, including those reiterated from the first 
round, and we will ensure that the revised version of the manuscript fully incorporates your feedback. 
We are confident that these improvements will significantly enhance the quality and clarity of our 
paper. 

Thank you once again for your insightful remarks and for contributing to the improvement of our study. 

With kind regards, 

 

 



 

The title has been changed according to the suggestions.  

Title changed to: “First insights into deep convection by the Doppler velocity measurements of the 
EarthCARE Cloud Profiling Radar” 

 

 

 

This has been removed in the revised version of the paper. 

 

 

 

Corrected with the suggested sentence. 

 

 

 

The longitude has been added to the Figure. Here below the updated version of Fig. 1. 



 

 

 

 

The comma has been added in the revised version of the manuscript. 

 

 

 

Added in the revised version of the manuscript:  

“The averaging operation has to be performed in the lag-1 space, in order to avoid the cancellation due 
to opposite sign in the velocity space, that would lead to a wrong estimation of the Doppler velocity. 
Averaging over a larger number of pulses reduces aliasing but does not eliminate it, meaning that the 
Doppler velocity estimates remain susceptible to aliasing errors. Conversely, using a 4-km integration 
length constrains the ability to resolve the variability within convective cores, which typically occurs at 
sub-kilometer scales.” 

 



 

  

2: Sorry for that, the comments are addressed in the revised version of the manuscript. 

3: We stick with previous convention as also recommended by the editor: negative velocity upwards 
(updrafts) and positive velocity downward (downdrafts).  

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript.  

 

 

 

Corrected in the revised version of the manuscript. 

 



 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

I defined the acronym EC in the Introduction of the corrected version of the paper. 

 

 

 

Corrected in the revised version of the paper. 

 

 

 

Corrected in the revised version of the manuscript. 

 



 

 

As above, for Figure 1.  

 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

 

 

 



Latitude and longitude axes added to the figure, location (Western Africa, frame 1752E) added in the 
text in the revised version of the manuscript. 

 

 

 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

1: Corrected with “the value of V_D” 

2: Corrected with “the value of V_D” 

 

 

 

3: corrected in the updated version of the manuscript 



4: We agree with reviewer on this. The major challenge in Doppler velocity unfolding arises from the 
absence of reliable boundary conditions, particularly within convective systems. In stratiform 
precipitation, it is generally reasonable to assume that motions below the melting layer are 
predominantly positive (downdrafts), which allows the unfolding procedure to be initiated upward 
from the top of the bright band. In convective environments, however, such an assumption is not valid. 
Furthermore, multiple scattering effects often compromise the reliability of measurements in the 
lower portions of the profiles. As a result, only the upper section of each profile can be considered 
sufficiently trustworthy. Therefore, the unfolding is performed in a top-down manner, computing 
velocity differences between successive gates from the highest gate downward, using as a boundary 
condition the uppermost gate with a sufficiently high signal-to-noise ratio (SNR).  

This has been clarified in the text, in the section where the dealiasing is discussed. 

 

 

 

5, 6, 7: Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

This profile represents a different portion of the convective event, where the reliable section of the 
Doppler velocity profile is substantially smaller compared to that shown in Fig. 4. It is included here to 
illustrate the increased complexity of the unfolding process in convective regions where multiple 
scattering effects are significant and to highlight the potential ambiguities that arise when differences 
between consecutive range gates approach the Nyquist velocity (V_N).  

 



 

 

1, 2, 3: Corrected in the revised version of the manuscript. 

 

 

 

 

 

 

These values refer to the standard deviation of the dataset containing the along-track reflectivity 
gradient (in dB/km). The values in the new version of the manuscript have been recomputed and are 
now right (standard deviation of the reflectivity gradient is 5.25 dB/km and 1.67 dB/km in convective 
and in stratiform conditions, respectively). This gradient is computed as the difference in reflectivity 
between successive along-track gates, using a horizontal resolution of 1 km. High variability in the CPR 
reflectivity gradient—and consequently a high standard deviation—is expected in convective regions. 

 

 

 

This point has been clarified in the revised version of the paper: the Doppler velocity error is estimated 
by multiplying the reflectivity gradient by a correction factor. For EarthCARE, this factor is 0.165 m/s 
/(dB/km), resulting in a corresponding velocity bias. The residual random error is 20% of the velocity 
bias, as from literature. These values have been corrected accordingly to the comment 6 above. 

 

 



 

1, 2: corrected in the revised version of the manuscript. 

 

 

 

3, 4: corrected in the revised version of the manuscript 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

 

From line 234 to 240, the text has been changed to:  

“Over the past decade, the capabilities of geostationary satellites have increased significantly in terms 
of spectral diversity and enhanced spatial and temporal resolution of observations. The synergistic 
use of these measurements with range resolved cloud and precipitation profiles offers a unique 
opportunity to the scientific and meteorological community. In particular, compared to CloudSat, 
EarthCARE offers finer horizontal resolution and is equipped with a Doppler radar. This enables, for the 
first time, global observations of in-cloud vertical velocities, thus deeper insights into convective 
storm lifecycle processes and the corresponding environmental responses.” 

 

 



 

Corrected in the revised version of the manuscript. 

 

 

1, 2, 3: Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 



 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 



 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Lines 318-320 text has been changed to:  

“Our case studies give evidence of differences in the detection of convective cores when Doppler 
velocity based instead of reflectivity based criteria are used. Future studies should investigate the 
impact of new Doppler velocity based criteria onto the climatology of occurrences of convective cores 
across Earth.” 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 

Corrected in the revised version of the manuscript. 

 

 

 



ANSWER TO REVIEWER 2 

 Manuscript egusphere-2025-1914 ”First insights into deep convection by the Doppler velocity 
measurements of the Earth- CARE’s Cloud Profiling Radar” 

 

This revised manuscript is much improved over the previous revision. 
 
I believe the section describing Doppler velocities during multiple scattering still needs some 
improvement. The current version still contains errors, and the manuscript should clearly state that 
Doppler velocity estimates are not reliable at range gates with multiple scattering. As written, the 
manuscript states that Doppler velocities in range gates containing multiple scattering are valid and 
should be trusted. This conclusion contrasts with the author’s response to my comment #9. 
 
I believe that stating the Doppler velocities are not reliable during multiple scattering is a positive 
finding and end-users should be warned to not trust velocities during multiple scattering. 

We thank the reviewer for this important clarification and for emphasizing the need to better 
communicate the impact of multiple scattering on Doppler velocity reliability. We agree that Doppler 
velocity estimates in range gates affected by multiple scattering should not be considered reliable. 

 

Action Items: 
 
1. The figure caption for Figure 5 does not match Figure 5. The yellow circles in panel 5a are labeled 
“Reliable Doppler”, but the text says, ‘The blue filled circles…are considered unaffected by multiple 
scattering.” Thus, the figure caption says that the blue reflectivity pixels below 12 km are not affected 
by multiple scattering, yet the yellow circles above 13 km are labeled as reliable. These two 
statements cannot be correct at the same time. Please fix the figure caption and/or the figure. 

Solved. I changed the Fig. but I didn’t update carefully the caption. 

 

2. Figure 5b and 5c need some kind of marking to indicate where the radial velocities are not reliable. I 
suggest shading the height-velocity domain where the radial velocities are considered not reliable. 

The shading to highlight the effect of Multiple scattering has been added to Fig. 5 and Fig. 4. 

 

3. I believe that some of the text the authors made in the reply to reviewer should be included in the 
manuscript to indicate that the authors know that the Doppler velocities are not reliable during 
multiple scattering. This text was:  “Doppler velocity measurements in regions affected by multiple 
scattering cannot be considered reliable. Although these regions were expected to exhibit significantly 
more noise, this is not always observed. This aspect needs to be further investigated in future studies. 
By adopting a conservative approach, the Doppler velocity values in such parts of convective cell 
profiles should not be trusted.” 

This text has been added in the paragraph where the multiple scattering effect is discussed: 

“Doppler velocity measurements within regions affected by multiple scattering cannot be considered 
reliable. Although a marked reduction in the correlation between successive pulses—and 



consequently an increase in Doppler velocity noise—is expected in these regions, such behavior is not 
always observed. This inconsistency warrants further investigation in future studies. Adopting a 
conservative approach, Doppler velocity values within these portions of convective cell profiles 
should therefore be treated with caution or excluded from quantitative analysis.” 

 

 


