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General comments 
In this work, the authors developed a method to estimate the radiative forcing of contrail cirrus using 

geostationary satellite data, from SEVIRI on MSG. Their method is based on detecting contrails and 

contrail cirrus on the satellite images, applying an algorithm to retrieve the cloud properties and using 

precomputed radiative transfer look-up tables (LUTs). A rather very simplified separation technique 

between natural and contrail cirrus is applied to isolate the RF from contrail cirrus. The authors 

perform an extensive evaluation of their method by performing four distinct tests: they assessed the 

use of a single vertical profile for the construction of their LUTs, the use of a single ice habit and the 

use of the cloud top height estimated from a standard profile. Finally, they directly compared the 

findings from their method, to contrail RF maps derived from CERES. 

The topics discussed in this paper are in the scope of AMT and the interest of its readers. Overall, 

despite some strong simplification applied in the method, the paper demonstrates a viable and 

efficient approach, which could most certainly be applied also for large-scale, near-real-time 

estimation of contrail cirrus RF, with potential applications in global climatologies. Nevertheless, a list 

of mostly minor and technical revisions is presented in the following. 

Specific comments 
• General comment throughout the text. Be more careful in addressing the studied clouds. Between 

contrails and contrail cirrus there are significant differences in micro- and macrophysical as well as 

radiative properties. Already in the abstract in the first sentence you study “the radiative forcing 

of contrail cirrus” by line 6 you “quantify the radiative effects of ice clouds” and in lines 9-10 

“contrails cause a cooling effect”. Arguably in your method some things are applied on ice clouds, 

some on contrails and some on contrail cirrus, but please be more precise about when you are 

talking about what since they are not always interchangeable. (Lines 32-34 explain exactly that). 

• Lines 30-31: Admittedly I am not familiar with this publication, but contrails consist of ice crystals 

so it is ice saturation that is needed. Based on the saturation vapor pressures ice saturation is 

reached before liquid. Maybe another reference would be more suitable in this place.   

• Lines 35-36: That is a very bold statement, especially to be left uncited. Please reconsider, rephrase 

and cite to support. 

• Lines 39-40: A bit more explanation on the shortwave and longwave radiation and their 

interactions with contrail cirrus could be useful. The cooling and warming effects are a result of 

this interaction and they depend on the microphysical and optical properties of each individual 

contrail cirrus. References should be added on the interaction of clouds with short and longwave 

radiation as well as the resulting cooling and warming effects. 

• Line 152: Is that accurate?  

• Lines 300-309: I think I consider this one the weakest points in this study. For a dataset of 6 scenes 

even manual tracking would be sufficient. Contrail detection and tracking algorithms are also 

readily available. 

• Line 413: Is it also the most common habit in contrail cirrus? 

• Chapter 5: It would be preferable to also provide a comparison to other studies and methods in 

order to solidify the scientific importance of the presented work and its added value. 



 

 

Technical corrections 
• Abstract: First half of the abstract feels a bit incoherent. My preference would be a slightly longer 

abstract, but with proper structure and connections between sentences. Preferably the first 

sentence of the abstract should define the scientific gap and goals of the study, then followed by 

(a not too technical) introductions of the methodology and then results/evaluation. For example: 

“Contrail cirrus, anthropogenic clouds formed by cruising aircraft, strongly influence the Earth's 

radiation budget, but their exact Radiative Forcing (RF) remains poorly quantified at high temporal 

resolution. In this study we present a Rapid Contrail-RF Estimation Approach using geostationary 

satellite observations to estimate their radiative forcing. More precisely, observations from the 

Spinning Enhanced Visible and InfraRed Imager (SEVIRI) were utilized… 

• Line 9: Emphasize the finding. “Over the full diurnal cycle, contrails cause a cooling effect during 

the daytime and warming at night.”. Proposed change: "Results show that contrails contribute to 

daytime cooling and nighttime warming, with a net effect that varies across diurnal cycles and 

seasons." 

• Line 10: Have a cooling effect or cause cooling 

• Line 14: data on radiative forcing estimation of contrails, with 

• Line 17: crucial for mitigating climate change (Wielicki et al., 1995). 

• Line 18: The latest IPCC report (add year or citation), highlights, that 

• Line 21: pollutants, being the two main 

• Line 25: non CO2 effects 

• Line 21 – 26: The structure is a bit confusing. Best to start by stating that the CO2 effects where 

the first ones to be clearly recognized which lead to them being also the focus of academic interest. 

• Lines 27 – 28 : The non-CO2 aviation effects include emissions of pollutants, such as, nitrogen 

oxides (NOx = NO + NO2), water vapor (H2O), soot and sulfur oxides (SOx) as well as the formation 

of contrail cirrus clouds (Lee et al., 2021) 

• Lines 28 – 29: Among these, contrails most likely have the largest impact on the TOA radiation 

budget (Burkhardt and Kärcher, 2011; Brasseur et al., 2016). 

• Line 37: contrails and contrail cirrus 

• Line 38: Please rephrase. It is more complicated than it should 

• Line 42: ERF is introduced but not explained or referenced 

• Lines44-45: Listing the two models is not necessary. I would suggest removing them or otherwise 

adding citations. 

• Line 61: at the TOA 

• Lines 42-67: Can be shortened. In some cases, too many details are given about individual 

publications. 

• Line 71: infrared  

• Line 80: Figure 1 is a really nice graphic representation of the presented method. Consider referring 

to it in the text here. 

• Line 97: Section 2 contains 

• Lines 100-101: Section 5 validation? 

• Lines 103-105: Please rephrase. 

• Lines 110-117: Add references 

• Line 115: which become larger 

• Lines 115-117: Since the HRV is not used there is no added value to refer to it here. 

• Line120: Remove “initially” 



• Line 122: distinguished to other  

• Line 123: also successfully utilized the Dust RGB 

• Line 126: persistent contrails were  

• Line 130: Consider including a Dust RGB image from one of the days as an example or refer to Fig7 

• Line 170: Liquid water cloud 

• Line 173: accuracy of such a simplification 

• Line 182: liquid water cloud 

• Line 186 and everywhere relevant: liquid water cloud 

• Line 189: cite zenodo 

• Line 196: Equation preferably centered 

• Line 203: while keeping the following constant 

• Line 219: Reference 

• Lines 224 & 229 & 235 and elsewhere: Figures and Tables are not capable of showing. In Figures 

the authors present, provide, showcase etc. 

• Line 226: at the TOA due to cloud reflectivity 

• Line 226: Thicker or optically thicker? 

• Lines 227,231,232 and elsewhere: add optical thickness or optically thick. 

• Line234: does not have as large an effect as  

• Figure 2: Y axis could stop at -700 for better visualization and CER legend can be moved to below 

the figure since it applies to all plots (same Figure 3) 

• Chapter 2: Could be shortened. In some cases too many details are provided that could be 

substituted by references. 

• Line 280: Not needed 

• Line 284: Parenthesis missing 

• Line 299: Distinguishing between natural and 

• Line 301: Same as above 

• Line 305: On average 

• Line 313: Section 5 does not need to be introduced here 

• Line 339: Is most commonly expected to result in cooling 

• Line 366: (Subsection 5.0.3) 

• Line 382: A metric supporting the “good agreement” statement would be useful 

• Line 385: As a percentage the errors could be better understandable 

• References: Be sure to conform to the AMT guidelines. I believe a doi is required for every article. 

 


