
Response to Anonymous Referee #1 for the reviewing of ‘Satellite-based estimation of contrail 
cirrus cloud radiative forcing derived through a Rapid Contrail-RF Estimation Approach’ by 
Dimitropoulou et al. (  https://doi.org/10.5194/egusphere-2025-697  )  

The authors developed a rapid system for evaluating contrail radiative forcing using geostationary 
satellite observations, a contrail cirrus detection algorithm, and look-up tables constructed from a 
radiative transfer model. The authors analyzed several days of datasets that include detected contrail 
cirrus clouds to estimate the shortwave, longwave, and net radiative effects of contrail cirrus and 
validate the resultant estimations with those from CERES products, showing the accuracy of the 
estimated “contrail”  radiative  forcing to  be  about  15%. The present  paper  shows novel  results 
regarding  the  contrail  radiative  forcing  estimation  with  careful  uncertainty  evaluations  and 
quantification. The topic in the present paper is suitable for Atmospheric Measurement Techniques 
(AMT). However, the present contrail RF estimation relies on the accuracy of the contrail detection 
algorithm, and the authors do not describe the performance evaluation of the detection algorithm. 
This  manuscript  requires  major  revisions  before  reconsideration of  publication.  Please  find the 
specific comments below.

Response: 
We would like to thank the Referee for the valuable feedback provided on our manuscript entitled 
“Satellite-based  estimation  of  contrail  cirrus  cloud  radiative  forcing  derived  through  a  Rapid 
Contrail-RF Estimation Approach”. The comments and suggestions will help us improve the overall 
quality  of  the manuscript.  We reply to each of  the Referee’s comments individually  below and 
indicate the corresponding modifications/additions made to the manuscript.
       Please consider that:
       → Black:
            Comments of the Referee
       → Black italic:
            The response to each comment posed by the Referee.
       → Black bold: 
            Already existing text in the manuscript.
       → Red bold:
            Added text in the manuscript according to the Referee’s comment.
       
Major comments
1. Uncertainty of the contrail cirrus detection and separation methods: The algorithms for the 
contrail detection and separation from natural cirrus clouds would be among the key factors that 
impact the contrail RF estimations. However, I do not see any description regarding the accuracy of 
the  present  contrail  detection/separation method (e.g.,  Page 5,  Lines  124-127).  In  addition,  the 
descriptions in Lines 305-307 let me suspect the possibility of misdetection of natural cirrus clouds 
as contrail cirrus because the authors applied a very simple CTP filter to detect contrails. Finally,  
this suspicion became more confident with the scatter plot of COTs in Fig. 17 that shows COTs of  
contrail cirrus clouds to be optically thicker than ~3 for most of the cases and thicker than 20 for 
some cases. I do not think that these are all from contrail cirrus clouds. Although the authors show a 
contrail cirrus case in Figs. 7-8, it is not sufficient to inform of the accuracy of the contrail detection 
method.  Without  a  solid  validation  of  the  contrail  detection/separation  method,  the 
representativeness of the quantitative estimation of the “contrail” RF is questionable. The authors 
should at least provide quantitative discussions of the contrail detection/separation methods or cite 
the reference that describes a comprehensive validation of the method.

Response:

https://doi.org/10.5194/egusphere-2025-697


In the first submission of the manuscript, we did not point out explicitly that the cloud top pressure 
(CTP) filter that we use in this work is intended as a simplification for forthcoming work with  
collaborators who specialize on this  topic.  The scope of  the present  work lies  in the radiative 
forcing (RF) estimation method, which should be combined with a contrail detection method for 
producting meaningful contrail impact studies. The issue of contrail detection was also raised by 
Reviewer 2, and we agree that the CTP filter does not allow for proper contrail  detection. To 
improve the message and the correctness of  our manuscript,  we have thus taken the following 
actions:

1. Clarify the role of the CTP filter as a simplification due to the focus of our work on RF 
estimation methods.

2. Explain the different types of contrails (contrails, persistent contrails, cirrus contrails) and 
which of those are amenable to a study by geostationary imagers. Our method is intended to 
work on ice clouds in general, of which contrails are a subset.

The major changes have been made in the Introduction (Lines 40 - 42, Lines 77 - 81, and Lines 95 -  
97) and in Section 2.3 and are too extensive to reproduce here.  We also added a note in the 
Conclusions about the combination of proper contrail detection with our method being a necessary 
followup work (Lines 596 - 598).

2. Discussion of contrail RF does not contrast with previous studies. Previous studies have also 
evaluated contrail RF, but the present study did not compare their estimations with those estimated 
through the previous studies. The authors should discuss the results with the previous studies in 
terms of contrail RF [1-3] and optical properties [4-5]. I suspect that the estimated contrail RF in the 
present study is too large compared to these previous studies, even if cloud fractions are taken into 
account.

Response:
Reviewer  1  raises  important  issues,  which  we  classify  as  follows:  (i)  the  role  of  the  contrail  
detection,  (ii)  the  optical  properties  of  the  clouds  in  our  data,  (iii)  the  representativeness  of  
contrails in our results, and (iv) discussion of our results with previous studies.

(i) Role and uncertainty of the contrail detection. This issue was raised by reviewer 2 as well. In the 
present manuscript, we present a RF estimation method is applicable to “ice clouds” in general.  
Our goal is to present and validate the method, using a substitute for contrail detection (the cloud 
top pressure filter). This method was also used by Wang et al. (2023), which allows for a direct 
comparison. The submitted manuscript was not consistent and explicit about this choice and we 
have  edited  to  manuscript  to  make  this  distinction  clear  in  the  Introduction  but  also  when 
describing the method.

(ii) Optical properties of the clouds. In this work, we rely on the Optimal Cloud Analysis (OCA) 
product of EUMETSAT. This is an operational purpose retrieval products for the geostationary 
instrument  that  provides  day  and  night  characterization  of  the  clouds.  It  is  generated  and 
disseminated by EUMETSAT as the reference cloud retrieval product for the SEVIRI instrument. 
We decided to use it as it is a reference usable by others and because it has been validated. The  
product guide for OCA-SEVIRI mentions that improvements are necessary for the characterization 
of cirrus clouds: the main limitation is the detection of thin clouds over a thick underlying cloud. 
Those improvements would directly benefit users of the Rapid Contrail RF method.

(iii) Our elements of response indicate that we cannot, based solely on the CTP filter, discriminate 
on the role of contrails versus cirrus clouds in our results. What we can comment on, however, is 
the selectivity of geostationary imagers to contrails. In Driver et al (2025), the authors compare 
simulated imagery of contrails,  based on CoCiP simulations, with the direct physical output of 
CoCiP. There, they find that contrail detection is limited at low and high optical thickness. The  



result of contrail detection by geostationary imager is thus always limited in range and this should 
be taken into account in future work.

(iv)  Concerning the discussion of  our results  with  previous studies,  we agree that  providing a 
comparison with other studies enhances the scientific relevance of our work and clarifies its added 
value. In the revised manuscript, we have therefore included Section 5.5 entitled “Comparison with 
an  existing  study”,  where  we  compare  the  SW,  LW,  and  net  RF  for  our  Rapid  Contrail-RF 
Approach with those reported by Wang et al. (2024 for two consecutive contrail outbreaks over 
Western  Europe.  We  selected  this  specific  comparison  because  both  studies  rely  on  the  same 
geostationary  satellite  observations  and the  same cloud product  (considering that  Wang et  al. 
(2024)  apply  some  modifications).  However,  the  RF estimation  methods  differ,  allowing  us  to 
directly assess the performance of our approach relative to theirs.
Other studies in the literature (e.g., Burkhardt et al., 2011; Chen et al., 2013; Bock et al., 2016; Yi 
et al., 2012) generally report global and/or regional results from models, typically over one-year 
periods. In contrast, our current analysis, focuses on a 6-day period to evaluate the performance of 
the  Rapid  Contrail-RF  Estimation  Approach.  We  believe  that  even  a  qualitative  comparison 
between our daily mean net RF values and annual or monthly mean values from these studies would 
not be meaningful and could be misleading.
As part of our ongoing research, we are currently working on extending the analysis to a 1-year 
dataset on a larger European region.
References
– Burkhardt, U., & Kärcher, B. (2011). Global radiative forcing from contrail cirrus.  Nature 

climate change, 1(1), 54-58.
– Chen, C. C., & Gettelman, A. (2013). Simulated radiative forcing from contrails and contrail 

cirrus. Atmospheric Chemistry and Physics, 13(24), 12525-12536.
– Bock, L., & Burkhardt, U. (2016). Reassessing properties and radiative forcing of contrail 

cirrus  using  a  climate  model.  Journal  of  Geophysical  Research:  Atmospheres,  121(16), 
9717-9736.

– Yi, B., Yang, P., Liou, K. N., Minnis, P., & Penner, J. E. (2012). Simulation of the global 
contrail radiative forcing: A sensitivity analysis. Geophysical Research Letters, 39(24).

– EUMETSAT:  Document  EUM/TSS/MAN/14/770106  “Optimal  Cloud  Analysis:  Product 
Guide”

Minor comments
1. Page 1, Line 17 “Wielicki et al. (1995)”: This should be “(Wielicki et al., 1995)”. This type 
of  error  is  seen  throughout  the  manuscript,  and  I  suggest  the  authors  double-check  the 
reference format.
Response:
We agree with the Referee’s comment and have corrected the text accordingly. All the references 
are  checked  throughout  the  manuscript  and  corrected.  Additionally,  we  have  updated  the  full  
reference list, including DOIs and ensured that journal names are abbreviated according to the 
Journal Title Abbreviations by Caltech Library.

2. Page 2, Line 29: Use parentheses for the references.
Response:
Please consider our response to the previous comment.

3. Page 2, Lines 33: “later properties of the persistent contrail cirrus clouds” sounds a bit odd. 
Probably, rephrase it with “the properties of the resultant persistent contrail cirrus clouds.”
Response:
We have modified this sentence as follows:



Lines 39 - 40: “...ice crystal number, will affect the properties of the resulting contrail cirrus 
clouds (Unterstrasser, 2016).”

4. Page 5, Line 133 “DEKOUTSIDIS and FEIDAS”: Use lower cases for the reference.
Response:
Please consider our response to Comment #1 from the minor comments.

5. Page 5, Lines 136-138: Ill-posed problem is the condition that the measurements do not 
have sufficient information to unambiguously estimate the state vector. I suggest the authors 
improve the descriptions.
Response:
We agree with the Referee. Following Comment #45 of Referee #2 (Technical corrections), we have 
shortened Chapter 2, and this section has been removed from the manuscript.

6. Page 12, Lines 281-282: What is the lower detection limit of contrails (in terms of COT)?
Response:

According to Driver et al. (2025), the lower detection limit of contrails in terms of COT varies  
depending  on  contrail  width.  However,  regardless  of  width,  contrails  with  a  COT  below 
approximately 0.05 are undetectable. This finding is consistent with Karcher et al. (2009).
The  OCA algorithm applied  to  MSG/SEVIRI  data  typically  sets  the  lower  limit  for  a  reliable 
retrieval  of  a thin cloud at  around 0.3-0.5 COT, though this  depends on the surface type and 
viewing geometry. Even when this lower limit is applied, the retrieval uncertainty, which indicates 
the quality of the measurement, can be high.
We have added this information in the manuscript as:
Line 282: “It should be noted that contrails with COT values lower than 0.05 are undetectable 
when using imaging instruments aboard geostationary satellites (Karcher et al., 2009; Driver 
et al., 2025).” 

References:
· Driver, O. G. A., Stettler, M. E. J., and Gryspeerdt, E.: Factors limiting contrail detection in 

satellite imagery, Atmos. Meas. Tech., 18, 1115–1134, https://doi.org/10.5194/amt-18 1115-
2025, 2025.

· Kärcher, B., Burkhardt, U., Unterstrasser, S., and Minnis, P.: Factors controlling contrail cir-
rus optical depth, Atmos. Chem. Phys., 9, 6229–6254, https://doi.org/10.5194/acp-9-6229-
2009, 2009. 

7. Page 153 Line 307: “note” should be “noted”
Response:
We have incorporated this change.

8.  Page  14,  Line  317:  Please  check  the  required  format  for  the  subsection.  Should  the 
subsection start from 0?
Response:
The comment is correct and resulted from a mislabeling of the subsection as a sub-subsection.
The labels have been corrected accordingly.

9. Page 16, Line 345 “likely due to the still nighttime conditions in this region”: This will  
become unambiguous if the authors co-plot SZA along UTC in Fig. 10.
Response:

https://doi.org/10.5194/amt-18


We have modified Figure 10 by adding a shaded grey area to indicate nighttime conditions, making 
it  visually easier to identify these periods. Furthermore, the RF values have been revised after  
correcting a bug in our code. We apologize for this earlier error.

10. Figure 13: I suggest the authors take off the legends in (a-b) as they overlap with plots and 
are redundant. Also, the caption needs to describe what the symbols (i.e., circles and stars) 
indicate.
Response:
We have incorporated these changes in Figure 13 and 14 as well as in Figure 13’s caption.

11. Page 26, Line 499 “some”: This should be deleted.
Response:
We have incorporated this change.

12. Page 28, Lines 533-534: I think that the statement should be restricted to the region of 
interest  (i.e.,  Europe)  and suggest  the  authors  revise  the  corresponding description to  be 
“...provides promising results over the region of interest.”
Response:
We have incorporated this change.
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