
RESPONSE TO REVIEWER RC1

May 26, 2025

Dear Editor,
we thank the Reviewer and the Editor for the time dedicated to reading and
revising our manuscript. We have taken great care of answering your comments.
Among all modifications, we stress the main ones here. We provide our full
answer letter below.

Sincerely,
Lia Rapella,

on behalf of the authors

General comments

Comment #1

The link between the impacts of the effects of climate change and airport opera-
tions are superficial and sometimes misleading (e.g., stronger headwind actually
improves airplane performance; the authors also suggest an increased risk due
to increased tailwinds, which is not likely a big impact because tailwind op-
erations are easily and commonly avoided); while wind shear in downbursts is
dangerous, in extratropical cyclones wind shear typically means that the planes
take off into the shear, which improves climb performance (likewise, descending
into wind shear acts to increase the headwind, so it is not inherently dangerous).
So, a much more nuanced analysis is needed when considering the impacts of
ETCs on aircraft operations. (I’m not arguing that stronger winds don’t cause
disruptions, but the current argument in the manuscript is imprecise.)
My recommendation is that either the “spin” of the paper is adjusted, away
from airport operations, and instead putting more emphasis on how the weather
systems were affected by climate change. Alternatively, a much more detailed
analysis about how climate change actually affected air travel would be needed:
Given the increases of turbulence/wind speed, how many more delays happened
due to climate change? What are the costs? Wouldn’t this be the questions
that stakeholders would be interested in?.

We agree that the target of our paper is not directly searching
impacts of climate change on airports’ operation, thus we will corre-
spondingly adjust the target and writing of the paper, as suggested by
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the Reviewer, in the revised version. We would like to emphasize that
our analysis is indeed an obervation-based (analogues) attribution ap-
proach to investigate how the weather systems that contributed and
forced to airport closures, disruptions, delays, and cancellations, have
changed compared to similar synoptic-scale situations and conditions
occurred in the past. This means that, although similar large-scale
patterns are observed historically, their effects and impacts, as mea-
sured, among others, by changing wind patterns and intensity, wind
shear and bulk wind difference, turbulence-related metrics, are now
different with respect to the past, thus suggesting a possible link
with anthropogenic climate change. For this reason, we focus on
4 high-impact weather events, geographically distributed over Eu-
rope, USA, and Asia, that forced airports’ disruptions, to find if
these impacts belongs to the same class of previously-observed ones.
Indeed, a detailed analysis on impacts on air travel due to climate
change would require to completely revise the focus of our paper,
also adapting our methodology to changing conditions that cannot
be ruled out in an objective way. For example, while we can quantify
natural mode variability and/or climate change trends using indices
and long-term behaviour of key meteorological parameters to intro-
duce an attribution-based framework, widely employed into different
sectors (e.g., Faranda et al., 2024), directly investigated impacts on
air travel in terms of costs, delays, and weather disruptions would
require to add more data, some of them not freely available or cov-
ering short time intervals to be statistically robust to assess differ-
ences among present and past conditions, as well as, to take (and
model/parametrize) into account additional factors as the increased
number of flights over time, significantly higher today than decades
ago, the different types of aircraft employed now with respect to those
used earlier. Thus, we favourably accept the suggestion of the Re-
viewer to adjust the wording and general organization of the paper
to clearly highlight our aims.

Comment #2

Throughout the manuscript, the authors use wind shear (which should have
units of 1/s rather than m/s) when I think they mean ”bulk wind difference”
(which has the unit of m/s).

We fully agree with the Reviewer and we will change accordingly.

Specific comments

We will implement corrections to each specific comment.
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