Response to Reviewer Comments

We thank the reviewers for their careful comments, which improved the quality of the manuscript.
Below, the reviewer’s comments are repeated in the italic text. Our response follows in normal
letters. Blue text is used to cite from the revised manuscript. When page and line numbers are
specified, they refer to the clean version of the revised manuscript.

Reviewer 2 (RC2)

Thanks to the authors for addressing my previous round of comments. My remaining comments are
more minor:

1. Theline in the abstract saying “EMAC reliably simulates contrail formation across diverse
atmospheric conditions” seems misrepresentative of the overall mixed results (eg the poor hit
rates). Could this be altered into a more nuanced statement?

We appreciate the reviewer’s suggestion to refine this statement for better accuracy. To
avoid overstating EMAC's reliability, we have revised the sentence to clarify that while
EMAC captures key conditions for contrail formation, it has limitations in predicting
specific contrail occurrence. This revision ensures a more balanced representation of the
model’s performance while maintaining the study’s relevance to contrail avoidance
strategies and climate-optimized flight planning.

[Line 13-14]: These results suggest that, despite existing temperature and humidity
biases, EMAC reliably-simulates generally captures regions favorable for contrail
formation across diverse atmospheric conditions.

2. Could the authors please slightly alter the abstract to generalize their EMAC-specific results. For
instance changing “Addressing these biases” in line 14 to “Addressing model biases”.

Following this recommendation, we have revised the phrase "these biases" to "model
biases," thereby broadening the scope and clearly indicating that the conclusions drawn
may also apply to other modeling frameworks. We believe this adjustment fully
addresses the reviewer’s comment and enhances the broader applicability of our
findings.

[Line 15-16]: Addressing these model biases by refining temperature and humidity
representation could significantly improve contrail prediction accuracy, strengthening
confidence-inaveidanee-contrail-avoidance strategies and supporting climate-optimized
flight routing to mitigate aviation’s overall climate effect.



3. Line 32: “This study aims to provide additional information on model uncertainties and their
effects on the resulting CCFs”. | appreciate the authors explaining how their study links to CCFs,
though this line gives the reader the incorrect expectation that CCFs will be calculated in this
study. Perhaps reword to something like “[...] uncertainties, in order to inform future effects to
quantify CCFs” or make this clear another way.

e To avoid giving the impression that CCFs are directly computed in this study, we have
revised the text to emphasize that our findings provide insights into model uncertainties
relevant to contrail climate impact assessments. Additionally, we clarify that these
results will serve as a basis for future recalculations of contrail-specific CCFs, rather than
performing these recalculations within the scope of this study.

[Line 33-35]: This study aims to provide additional information on model uncertainties
and-theireffects-ontheresulting-CCFs relevant to the assessment of contrail climate
effects. Additionally, the results from this study will serve as a basis for+ecaleulating
future recalculations of contrail-specific CCFs, further enhancing climate-optimized flight
planning.

4. Line 118: “ nudging of the global mean temperature at the corresponding model level”. | don’t
find clear what “corresponding” refers to. Perhaps “at each model level”?

e We appreciate the reviewer’s suggestion to clarify what is meant by "corresponding
model levels." In the revised manuscript, we have replaced the term with "designated
model levels" to explicitly indicate that global mean temperature nudging in MTN
simulations is applied only at predefined model levels where nudging occurs, rather than
uniformly across all levels. This revision ensures greater clarity and aligns with the
description of vertical nudging strength provided earlier in the section.

[Line 119-121]: A stronger interference in the case of the MTN simulations (involving
additional nudging of the global mean temperature at the eerresponding designated
model levels) results in a generally better agreement of EMAC model temperature with
ERAS reanalysis data.

5. Lines 154-183: This section is much improved though | still find it difficult to get through. | suggest
a sentence be added to the one-sentence first paragraph (lines 154-155) that briefly summarizes
the two approaches, eg saying that the two approaches include a relatively advanced method
based on fundamental contrail physics and a simpler method that enables key model biases to be
assessed relative to reanalysis.

e We appreciate the reviewer’s suggestion to improve the clarity of this section by briefly
summarizing the two approaches. To address this, we have revised the introductory
paragraph to clearly distinguish the two methods. The revised version now explicitly
states that the first approach provides a detailed representation of contrail formation
and coverage, while the second method is simpler and designed for comparisons
between EMAC and reanalysis data, focusing on ice-supersaturation and contrail
persistence.

[Line 155-160]: In this study, we investigate two different approaches to determine
atmospheric regions capable of forming persistent contrails and contrail cirrus, without
distinguishing between linear contrails and contrail cirrus. The first approach relies on
fundamental contrail physics, providing a comprehensive representation of contrail



formation and coverage, whereas the alternative method is more straightforward,
enabling comparisons between EMAC and reanalysis data while focusing solely on ice-
supersaturation and contrail persistence.

6. Line 265: “This kind of pictures” is grammatically incorrect. Maybe “This type of image”?

o We replaced “This kind of pictures” with “This type of image”.
[Line 269-270]: This kind-efpictures type of image is often used as a basis for automatic
contrail detection as e.g. in (Meijer et al., 2022).

7. Line 439: “We use the approach discussed in Section 2.2 to identify ice-supersaturated regions”.
Can the “ISSR” name please be included here to make the connection clearer?

e We added ISSR to the sentence.
[Line 443-444]: We use the approach discussed in Section 2.2 to identify ice-
supersaturated regions (ISSRs).



