
Review: Feofilov et al. 

 

The paper deals with comparing the CALIOP and AEOLUS climatological backscatter data (half year in 

2019). While the idea is good and has a high potential, the methodology and the presentation style 

are poor.  

The wavelength difference between the two different lidars in space is only poorly accounted for, 

using an empirical 50-years old formula. Here, the authors should have used temperature and 

pressure profiles from NWP (as e.g. provided with Aeolus data) to calculate the molecular 

backscatter in the UV and visible range (i.e. at 532 nm) to make a real conversion of the scattering 

ratio and compare apples to apples. 

Besides that, I also have the feeling that misinterpretation of Aeolus data is done while not taking 

into account the high contribution of molecular backscatter to the scattering ratio (see for example 

specific statement below under 7.). 

 Thus, the manuscript suffers from a significant methodological weakness and any conclusion drawn 

from the current applied methodology is very questionable. 

Furthermore, the presentation style needs to be improved. The language is hard to read and 

sometime really not understandable. E.g., already the abstract is hard to understand.  

Also, the title does not at all reflect the content of the paper. Furthermore, I could not follow some of 

the argumentations. Often, statements are made without justification.  

Therefore, I recommend the rejection of the manuscript, while at the same time encouraging the 

authors to re-submit a paper once the methodology and presentation style has been significantly 

improved.  

Some comment general comments below, more detailed comments are given in the commented 

manuscript.  

 

Major comments: 

1. Title: 

The title does not reflect the content of the paper. In fact, the authors focus only on the cloud 

detection capability based on scattering ratios. Furthermore, the whole instruction deals only with 

clouds and not a single word about scattering ratios is written. 

 

2. Definition of scattering ratio 

The scattering ratio which is the essential part of this manuscript has never been properly defined. 

According to the reference which is given, I assume that, “the ratio between the total backscatter by 

particles and molecules and the molecular backscatter” (according to Flamantm 2008) is meant, i.e. 

the ratio between the total backscatter (represented by particles and molecules) to the molecular 

backscatter. 

 

  



3. Wavelength conversion 

The conversion the authors use to account for the different wavelengths of CALIOP and AEOLUS is 

poor.  

For example, I have made a sketch using an arbitrary atmospheric molecular backscatter coefficient 

profile and a height-constant particle backscatter coefficient (equal at both wavelengths) of  

7e-6m^-1 sr^-1 in order to obtain a scattering ratio at 532 nm shortly above 5 as given by the authors 

as detection threshold for clouds. The input is illustrated below: 

 

As one can see, the molecular backscatter coefficients vary significantly with altitude and between 

the wavelengths. 

As a result, also the scattering ratio varies with altitude even though the particle backscatter 

coefficient is constant, as shown below: 

 

 

This figures also shows that the simple empirical conversion applied by the authors is not valid and 

given the fact that pressure and temperature profiles are provided with Aeolus data, a much better 

job could have been done to account for the difference wavelengths of Aeolus and CALIOP. 



Furthermore, assuming that the given threshold (SNR at 532 nm>5) is valid for detecting a cloud, it 

also indicates that a cloud with the same optical properties (same particle backscatter) would be 

detected differently at different heights. See Figure below (same as above but differ y-axis) 

 

For the case I simulated, CALIOP would “detect” a cloud (orange line) for all heights while with the 

Aeolus converted SR profiles would not lead to a cloud detection (SNR below 5) for some parts of the 

height profile.  

For the real, physical, conversion this is even true up to 12 km height (blue line). 

Thus, using the scattering ratio for cloud detection is not appropriate in my opinion. You could have 

used the scattering ratio from the satellite data to calculate the real particle backscatter. 

I.e.  by using the molecular backscatter which you calculate from the meteorological data which is 

included in the satellite data(AUX-MET in Aeolus data). 

Despite all my own doubts concerning this conversion, the authors themselves state: “We would like 

to stress here that no linear scaling applied uniformly to SRs at all heights could change the ratio of 

high cloud detection frequency to low cloud detection frequency of ALADIN.” 

Therefore, I wonder: Why they are doing so? 

 

4. Scattering ratio threshold:  

The choice of this threshold SR>5 is not clear to me and seems very arbitrary and without 

justification.  

What happens if this threshold changes? 

 

5. Different vertical resolution 

The different vertical resolution for Aeolus and Calipso is not sufficiently discussed. 
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6. Language 

Language and phrasing need to be improved. It is hardly understandable and not well explained. 

Please use simple sentences.  

Furthermore, “insider information of Aeolus” need to be explained otherwise it is not 

understandable for non-Aeolus experts. 

 

7. Specific comments in addition to the pdf (examples) 

• Some statements are either simply wrong or wrongly phrased, e.g.:  

“…is characterized by lower sensitivity to high clouds above ~7 km than CALIOP, that we 

explain by lower SNR for ALADIN at these heights that is due both to physical reasons 

(smaller backscatter at 355 nm)” 

Why should there be a smaller backscatter at 355 nm? This is in absolute contradiction to all 

my knowledge! The particle backscatter coefficient could be equal in clouds (Angström of 0), 

but the molecular backscatter coefficient is for sure higher (see plots) and thus the total 

backscatter is for sure also higher! Could you please comment? 

 

• Abstract: Just one of many examples: 

“(b) the cloud detection agreement is better for the lower layers. Above ~7 km, the ALADIN 

product demonstrates lower sensitivity because of lower backscatter at 355 nm” 

I do not understand this statement. First of all: What do you mean? The volume backscatter 

coefficient, the particle backscatter coefficient, the molecular backscatter coefficient? It is 

not clear! And I also do not know why any of these should be lower at 355 nm compared to 

532 nm (and 1064 nm). 

 

• Abstract last sentence: Is not understandable. What values are this? What is a cloud 

detection agreement value? Abstracts should be self-explaining and understandable. 

 

• Not all references are in alphabetical order 

 

• Some mistakes in the names of the references, please check  

 






























































