
This paper presents the feature (cloud, aerosol, surface, ...) detection algorithm that has been
designed for the future EarthCARE space-lidar ATLID and that is currently used with the 
Aeolus space-lidar ALADIN. Then, it is a needed reference of a fundamental algorithm used 
for two lidar satellite missions.
The method is difficult to follow. A flowchart would be welcomed to give the reader a snapshot
of the algorithm step chain. More importantly, the equations need to be closely revised as 
they appear to be incorrect and cause confusion.
Color schemes used in the figures need a complete revision in order to meet the first 
requirement for figures of the AMT submission guidelines (https://www.atmospheric-
measurement-techniques.net/submission.html#figurestables).
Below are listed some specific comments.

Line 6: “high” > “low”?

Line 12: What are the “smoothing strategies” for? What is smoothed?

Line 16: “ass” > “as”

Line 17: “0.9” > “90 %” since you are mentioning “a percentage”.

Lines 59-60: Note that the VFM is a product, not an algorithm. The feature detection algorithm
used to generate the VFM is SIBYL (Vaughan et al., 2009). The typing found in the VFM is 
performed by independent scene classification algorithms: the cloud and aerosol 
discrimination algorithm (e.g., Liu et al., 2009), the aerosol subtyping algorithm (e.g., Omar et 
al., 2009), and the cloud phase discrimination algorithm (e.g., Hu et al., 2009).
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Line 64: Provide a few information on what A-PRO is intended to do. It is unclear what A-FM 
provides to A-PRO and what A-PRO do with it.

Line 68: “These smoothed signals”. Smoothed by A-PRO processor here?

Line 75: “NWP” > “numerical weather prediction”

Line 76: Say what type of signal is the L1b signal.
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Line 79: “FeaturMask” > “FeatureMask”

Line 83: “UV” > “(UV)”

Line 89: “to to”

Line 91: “the the”

Lines 95-99: Unclear.

Line 100: What the difference between this “smoothing strategy” and the “smoothing 
strategies” in later processors?

Line 120: Eq. (1): Do the Ps represent attenuated backscatter coefficients or power received 
by the lidar? The r² term should be removed or the lidar constant should be added to the 
equations for homogeneity.

Lines 146-149: Explain more clearly what does the method consist of (threshold on and 
averaging of scattering ratio signals).

Fig. 1 top and bottom: Replace the ‘rainbow’ colorbars by colorblind-safe sequential colorbars 
(e.g., see https://colorbrewer2.org).

Line 151: “AOD” and “tau”. Define and use a consistent symbol.

Lines 150-152: Describe the 4 panels. Panel 1 is a theoretical feature mask (the truth we want
to retrieved?). Panels 2-4 are the ATLID attenuated backscatter signal channels simulated 
from the feature mask extinction (and including all the expected noises during 
nighttime/daytime?).

Line 154: “(1, panel 2)” > “(Fig. 1, panel 2)”?

Lines 173-174: What are the signal smoothing strategies for?

Table 1, Value 0: “cleat” > “clear”.

Line 205: Provide DEM uncertainties.

Lines 211-212: “searching up to 2 pixels above”. Surface peak cannot occurs below DEM?

Lines 216-219: Stress that ALL conditions need to be verified (if so?).



Line 222: “the pixels above the surface is” > “the pixel above the surface is”

Line 233: “within within”

Lines 237-238: How is the noise level estimated? 

Line 240, Eq. (3): I suspect several errors here:
- “²” missing on sigma_s below the square root.
- “S²” > “s²” at the numerator of the exponential exponent.
- “sigma_s” > “S – sigma_s” at the integral start.

Line 242: “error function” > “complementary error function”.

Line 245: “very close to 1”. Be more specific.

Lines 248-250: Specify the type of signal of the images on which the kernels are applied. 
Detection probability?

Lines 264-267: Rephrase to make it clear that features are only looked for in Mie and that the 
procedure is performed to Rayleigh only to define attenuated regions.

Line 268: “a The”

Lines 271-272: Unclear.

Line 278: “in 1” > “in Fig. 1”?

Line 280: “bottom” > “middle”

Fig. 3: Use colorblind-safe perceptually uniform colorbars (e.g., see https://colorbrewer2.org). 
Diverging colorbars from the defined threshold would make sense here, meaning Mie could 
be centered on 34 % and Rayleigh on 40 %. Those thresholds should be mentioned in the 
figure caption. 
Why are they low values on the top of Rayleigh? Are those regions considered fully 
attenuated?
Is it possible to have no surface flag and no fully attenuated flag in a same profile?

Line 282: “The combination of signals in the co-polar Mie and total cross polar channel”. Do 
you mean you’ve tried to apply the procedure on the total channel or on both channels 
separately and then combining the feature masks? It would be interesting to know why the 
procedure is not applied on the cross polar channel even with a larger threshold to take into 
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account the molecular contamination (or by adapting the threshold to the expected molecular 
profile).

Line 287: “The resulting Rayleigh mask (not shown)”. Rayleigh mask is simply the blue part (<
40 %) of Fig.3 bottom, correct?
“helps identifying” > “identifies” (that the only thing it does, right?)
“those regions”. Does it refer to some regions discussed in the previous sentences?

Lines 308-313: “four specific user defined iteration steps” and “the useful range of iterations 
runs from 25 convolutions up to 180 subsequent convolutions”. I don’t understand.

Lines 311-313: FM values unclear. Also, were 8-9 detected in the previous section? If so, 
mention it in Sect. 2.5. Also mention when the -1 value is flagged.

Fig. 4: Use colorblind-safe colors (not red and green together).

Lines 325-326: “Once the multi Gaussian fit exceeds the noise peak by more than a threshold
value (i.e. 8 or 10)”. In occurrence?

Line 336: “2.6.1” > “2.7”

Fig. 5: 
- “(filled in contours)”. Using a contour function tends to smooth the edges. Since the main 
goal of this article is to present the feature mask, it would be better to show the true feature 
mask using a classic pseudocolor plot on the native lidar grid.
- Contour lines depicting an extinction of 1e-6 m-1 is shown in white, which is already the 
color used for “No retrievals”. Use another color, e.g. grey, for one of them. 
- Replace “Median Stitching” green by another color (e.g. light blue).

Lines 355-356: Why using contour lines of extinction of 1e-6 m-1? Why not using the contours
of the truth (feature mask of Fig. 1)?

Fig. 6: Use colorblind-safe colors (not red and green together).

Fig. 6: Why a limit at 1e-6 m-1 if there are undetected features with extinction <  1e-6 m-1?

Lines 381-382: I don’t understand. Is this information useful for the study?

Fig. 7: Replace the ‘rainbow’ colorbars by colorblind-safe sequential colorbars (e.g., see 
https://colorbrewer2.org).

Lines 408-410: Unclear.



Line 414: “ot” > “it”.

Fig. 9, middle: Use a colorblind-safe sequential colorbar (e.g., see https://colorbrewer2.org).

Fig. 9: Why there are clear sky flags at S-5?

Lines 469-470: “the two observation sheets are not fully collocated in space”. Provide more 
information about the spatial collocation (e.g., a snapshot with the two orbit tracks).

Line 491: “))”

Line 494: “0.9” > “90 %” since you are mentioning “a percentage”.
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