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In this paper ceilometer measurements are used to determine the base heights of low level clouds. 

The authors use systems from two different manufacturers (Lufft, Campbell Scientific). To better 

understand the results presented in Section 4.1 and Figure 5 it is recommended to add some more 

details. 

• What type of ceilometers has been used? I assume that a Lufft CHM15k Nimbus was deployed, 

but this should be confirmed. And a CS 135s? 

 

Reply: yes, a Lufft CHM15k and a Campbell Scientific CS135 were used. This information has been 

added to the text in section 2 (Pg. 4, line 13). 

 

• According to page 3 line 17 the cloud detection algorithms of the manufacturers have been 

applied. These algorithms might be conceptually different: one may define the cloud base height 

from the onset of the (strong) increase of the attenuated backscatter (β∗), from the maximum 

of β∗, from the inflection point of β∗ below the maximum, or something else. This could lead to 

a (small?) bias in the cloud base height retrievals when comparing results of different systems. 

Thus, a brief comment on how the software works should be added; this could help to interpret 

the results. 

Reply: We added a few sentences on how the algorithms of Lufft and Campbell work.  

‘Cloud-base height of CS135 is mainly based on an increasing slope of the extinction profile and an 

extinction threshold (see CS135 manual: 

https://s.campbellsci.com/documents/eu/manuals/cs135.pdf.), while cloud-base height of CHM15k 

is determined with a threshold method (personal communication). A comparison of both ceilometers 

is described in Madonna et al. (2015).‘ (Pg. 4, lines 15-18) 

 

Cloud-base height calculation of CS135 is described in the CS135 manual (Appendix C Cloud height 

calculation (applicable to OS8): 

The scatter profile is inverted (using the Klett inversion technique) and an extinction profile is 

calculated.  

Cloud base heights are identified using two criteria as follows (cloud is detected if either of them 

is met):  

1. Criterion 1: likely cloud bases are estimated based on increasing slope of the extinction profile 

of at least 7m per bin (bin width is 5m) and an extinction threshold. This threshold is based on an 

extinction coefficient (EXCO) of 3, equivalent to a horizontal visibility (MOR) of 1,000m. This results 

in a number of possible cloud bases at different heights.  

2. Criterion 2: horizontal visibility falls below an average of 4,800m over 300m starting at an 

altitude of 1000m.  

 
To report a cloud layer above a lower one the scatter coefficient first has to fall below the 
extinction threshold used for cloud definitions (less a small hysteresis offset). The scatter profile 
must then again meet the criteria above.  
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To avoid many very narrow close layers being reported when they have little significance a 

minimum separation based on WMO reporting intervals is applied. The separation is +/- 30m 

below 1,500m and 300m above 1,500m. The lowest cloud height is used. If a thin cloud identified 

by Criterion 2 above is within +/-150m of a cloud identified by criterion 1 then the thin cloud is 

ignored.  

 

As only few detailed information on the cloud detection algorithm are available in the CHM15k manual  

(https://www.lufft.com/download/manual-lufft-chm15k-en/), we contacted Lufft for further 

information: the cloud detection algorithm applied for the CHM15k works with thresholds. In a first 

step, normalised backscatter signals are averaged in space and time. In a second step, clouds are 

detected when the signal exceeds a certain threshold. 

 

 It seems to me that the reason of the low cloud layer at approximately 100 m (page 8, line 9) 

is an artefact in the overlap correction function of the signals automatically applied by the Lufft 

software (in case of a Nimbus system). Such artefacts are frequently occurring – not only for 

the Lufft system. The applied overlap correction function is (to my knowledge) available from 

Lufft on request (at least for the most recent systems). Even if a broad discussion is beyond 

the goal of this paper this issue should be briefly mentioned/discussed. 

Reply: There is indeed a line with artificial high backscatter values at around 160 m which is related to 

the device specific overlap function. However, this line is not erroneously detected as clouds. Example 

backscatter plots and detected cloud bases for typical cases (one with cloud base height below 160 m 

and one with cloud base height above 160 m ) are shown in Fig. 1. 

 

I do not know which kind of overlap correction is applied to the data of the Campbell 
Scientific system, but this certainly can be found out from the manufacturer. 

Reply: According to the manufacturer (personal communication), an empirical overlap function is 
applied to the CS135 data. 

Figure 1: Examples of backscatter measured by CHM15k and cloud bases (black dots) detected with the Lufft algorithm. The left 
figure shows an example for cloud bases below the line with artificial high backscatter at 160 m and the right figure an example 
for cloud bases above.  
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A few papers that might be of help in this context (Kotthaus et al. discuss the overlap issue for 

a Vaisala ceilometer, but it is interesting as well), more are existing: 
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