REVIEWERS' COMMENTS:
Reviewer #1 (Remarks to the Author):
| feel that the paper has been significantly improved and is now ready for publication as is.

Thank you for your valuable feedback.

Reviewer #2 (Remarks to the Author):
Dear Editor,

The manuscript has been updated significantly to improve following reviewers' suggestions.
Especially, they focus on the mechanism, the main topic in this research, instead of comparing it
with others without significant implications. The study aims to reveal fundamental aspects of
large-scale atmospheric dynamics, not judging who is right or what is more important. | think the
current version of the manuscript suggests a balance in their analyses and discussions.

The influence of global warming can have various perspectives that simple and linear statistics
cannot reveal. This should be approached and studied by many methods and their
combinations. Furthermore, the impact of a certain process might be understood through
internal dynamics and thermodynamics. There are numerous research simply focusing on the
linear sensitivity or teleconnection via wave propagation to determine whether a certain factor is
more influential than others. This could reflect a small portion of influence. | hope to focus more
on fundamental processes and their mechanisms to find out how global warming could change
our climate and weather.

This research seems to take the right path to suggest a deeper understanding of a fundamental
process. | have no objection to publish this paper.

Thank you for your valuable feedback.

Reviewer #3 (Remarks to the Author):

| thank the authors for their clear and diligent responses to my previous review comments.

My concerns have been satisfactorily addressed. | think the revised manuscript provides a
clearer narrative; the approach is better justified; the results are presented in a more balanced

way; and their implications have been discussed in greater depth.

| enjoyed reading the paper and | think it will be a valuable addition to the literature on this topic.
| recommend publication.

Thank you for your valuable feedback.



Alireza Bahadori, PhD
Associate Editor
Communications Earth & Environment
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Reviewer #1 (Remarks to the Author):

My overall impression of the paper is mixed. Firstly, this paper is hard to understand for readers who haven't read the
authors' earlier paper published in 2024. In that paper, the framework used here as a theoretical foundation was initially



developed, focusing on a north-south gradient of saturated specific humidity (the so-called moist-get-moister idea in Eq. 5 of
Shaw and Miyawaki 2024). That paper is actually easier to understand since the dynamics were clearly presented. In the
current study, the same framework is extended to emphasize meridional wind changes and east-west gradients of some
related fields.
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What | mean is that the waviness of the jet stream could be one factor influencing extreme weather, but it is not the only

factor. Therefore, | question whether the extreme cases examined in this research are truly related to extreme weather at
lower levels, where people live.

1. Imi .. ik séluhﬁimglﬂ

2. Time-scale:



The current research uses daily data to measure the degree of waviness, implying a focus on synoptic eddies in the upper
levels, which might be generated by baroclinic instability in the lower levels. Therefore, the study investigates the behavior
of synoptic eddies modulated by the presence of moisture. The observed decrease in the waviness of jet streams in the
upper levels could be related to the reduced actrvrty of synoptrc eddres foIIowrng the decline in merrdronal temperature
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My second point - related to the first but more technical - is about the choice of metrics. The authors present some arguments
for using the meridional wind as an admittedly simple measure of waviness. They also present some arguments for not
using other metrics. | don’t find any of these arguments especially convincing, in the sense that one could (and indeed other
authors have) make equally strong (or weak!) arguments for using other metrics. The fact some of the metrics are not directly
output from CMIP6 is a poor justification, as they could still be calculated from available variables. The authors acknowledge




that previously diagnosed changes in waviness are sensitive to the choice of metric — this is one reason for the lack of clarity
that the authors purport to improve — but then they don’t proceed to adequately follow up how their results may depend on
the choice of metric. They provide limited comparisons to the MCI — another metric based on wind speeds — but do not
consider alternative metrics. Referring to my first point, there are metrics that arguably relate more closely to how waviness is
being conceptualised (north-south meandering), forexample srnuosrty (Cattiaux et al 2016) or meridional amplitude (Screen
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Dear Professor Shaw,

Your manuscript titled "Fast-get-faster explains wavier upper-level jet stream under climate change" has now been seen by
our reviewers, whose comments appear below. In light of their advice we are delighted to say that we are happy, in principle,
to publish a suitably revised version in Communications Earth & Environment.

W tThe wavy-gets-wavier’ moniker feels a bit of a |mm|ck to me. As already noted, | don’t think

e |nv1 (0] [SY7 m inin urr VIeW same

ime e LLIGH® voL G PR LIS &gaé e R R ST el

therdR@EQ R B4Rk afry@xteamon of the ‘fast-gets-faster’ response introduced by some of the same
authors in agrewous paper. The author themselves note the fast-gets-faster should apply in the

EDlTr%ﬂﬁl-‘s%E%U ghon too.

Please review our specific editorial comments and requests regarding your manuscript in the attached "Editorial Requests
Tablghe reviewer is correct that ultimately there is a broader concept at play here which is

S8 EXieme gst mare exirems Pelaviey toat follews,jrom the.multiplicative increase of

man&Q.FEQHawmgtthpﬁyvamresusug%ﬁ&lmdwawlsed the manuscript to focus on
mvestlgatlng the implication of the fast-get-faster mechanism for meridional wind. We

Plea r c thgarightyh C Pl u ddhe eled t h your

o3P OIUNE YR TREPBEATCR 87 B A AL T8 A CH AR BB e HAR fBo ARt 1aleep
explains wavier upper-level jet stream under climate change”.

If you have any questions or concerns about any of our requests, please do not hesitate to contact me.

SUBU@S%WW%%%%F‘E in mid-tr(.)posph.e.ric ‘.wa\{iness’ in the Northern Hemisphere,.whish is
suggested to be sensitive to Arctic amplification is contrary to the well-known assertions in the

In orflan ciecapid dviapapsrpapeeiEHeedidmtitsion s purhbips délibardtetyeeailatito e irstitd required files is

also Bl laI A N s IRY P AT YAt e BTN et aitihtice of the Francis and Vavrus

orPeRyRethEsis, | think it is necessary to make a clearer (more direct) statement about how these
results support, or not, the Francis and Vavrus hypothesis. Again, this suggestion is in the spirit

Comg]u ?%%slgéb%ét Hgnglgmy%f Héq?gﬂgﬁgess journal. Articles are made freely accessible on publication. For
outartic ing c

furtherin ormatlo le proces arges open access funding, and advice and support from Nature Research,
please visit https://www.nature.com/commsenv/open-access

In the submitted manuscript we discussed the comparison with the previous hypothesis
Ata i i t ehalf of all
Ao IpCaaek ”\E%ﬂ%!ﬂ?&*‘é&i%%%ﬁ%‘n% oA %@ﬁé@%ﬁ%’fﬁ“ﬁ? R ) Socare hat al
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chargee(¥8) different metrics (meridional wind distribution, MCI, sinuosity and LWA) (see lines

65-75). We also now specifically state that our results do not support the hypothesis that

Plea@ GHiCREAIIGEPRR Rnductic Amplification lead to increased waviness (see lines 342-

Link 348%cted

** This url links to your confidential home page and associated information about manuscripts you may have submitted or be
reviewing for us. If you wish to forward this email to co-authors, please delete the link to your homepage first **

We hope to hear from you within two weeks; please let us know if you need more time.

Best regards,

Alireza Bahadori, PhD

Associate Editor

Communications Earth & Environment
Kyung-Sook Yun, PhD

Editorial Board Member
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REVIEWERS' COMMENTS:
Reviewer #1 (Remarks to the Author):

| feel that the paper has been significantly improved and is now ready for publication as is.

Reviewer #2 (Remarks to the Author):



Dear Editor,

The manuscript has been updated significantly to improve following reviewers' suggestions. Especially, they focus on the
mechanism, the main topic in this research, instead of comparing it with others without significant implications. The study
aims to reveal fundamental aspects of large-scale atmospheric dynamics, not judging who is right or what is more important.
I think the current version of the manuscript suggests a balance in their analyses and discussions.

The influence of global warming can have various perspectives that simple and linear statistics cannot reveal. This should
be approached and studied by many methods and their combinations. Furthermore, the impact of a certain process might be
understood through internal dynamics and thermodynamics. There are numerous research simply focusing on the linear
sensitivity or teleconnection via wave propagation to determine whether a certain factor is more influential than others. This
could reflect a small portion of influence. | hope to focus more on fundamental processes and their mechanisms to find out
how global warming could change our climate and weather.

This research seems to take the right path to suggest a deeper understanding of a fundamental process. | have no objection
to publish this paper.

Reviewer #3 (Remarks to the Author):
| thank the authors for their clear and diligent responses to my previous review comments.

My concerns have been satisfactorily addressed. | think the revised manuscript provides a clearer narrative; the approach is
better justified; the results are presented in a more balanced way; and their implications have been discussed in greater
depth.

| enjoyed reading the paper and | think it will be a valuable addition to the literature on this topic. | recommend publication.
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