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We would like to thank both reviewers, Pascal Yiou and an anonymous reviewer, for finding
the time to read our manuscript and for providing constructive comments that help to
improve its quality.

Before reporting our point-by-point answers, we report here two corrections made to the
manuscript not listed in the reviwers’ comments.

Here are the corrections:

1. L167: The overlapping period of negative trend in Horhold et al. (2023) and our
analzyzed period is 1602-1800. In the manuscript, it was erroneously written 1603.

2. Some references having the 50 in the title were not render properly. We fixed this
issue.

General remark:

The lines referred in the anonymous reviewer’s report do not match the content of the
corresponding lines in our printed version of the manuscript. However, we were able to
identify most of the exact lines being referenced and analyze them based on the reviewer’s
comments.



Pascal Yiou — Report

Minor comments

I thank the authors for their replies to my queries.

| have small comments on the revised manuscript:

Please streamline the notations for latitude (capital or lowercase \phi?).

In the revised manuscript, we have updated the latitude notation. Now, the latitude is
indicated with lowercase phi, \phi, throughout the paper.

The authors state (l. 312): "Furthermore, the eruptions of El Chichén in 1982 and Pinatubo in
1991 are also associated with warming across northern Europe and very low values of 6180
in the NGT stacked series." This seems to be a controversial issue: Polvani et al.
(https://doi.org/10.5194/acp-19-6351-2019) made a case that their "analysis and
interpretation offer compelling new evidence that the observed warming of the Northern
Hemisphere continents in the winter 1991-1992 was very likely unrelated to the 1991 Mt.
Pinatubo eruption. Therefore, any causal (or association of) mechanisms should be discussed
with caution.

In the revised manuscript, we added the following sentence to highlight that the temporal
association (implied by the sentences prior to L312) may not be a causation linkage: “Although
the warming observed in the Northern Hemisphere, particularly over Europe and Asia,
occurred after the Pinatubo eruption, it has been attributed to internal variability rather than
to a causal effect of the eruption (Polvani et al., 2019)”.

L. 348: | do not see where the isotopic data is available.

In the revised manuscript, we added the reference to Horhold et al., (2023).



Anonymous — Report

Minor comments

1. The study centers on the causal chain “6180 negative anomalies — atmospheric blocking —
European extreme climate”, with a clear mechanistic explanation for the latter segment
(atmospheric blocking to European extreme climate). However, the first link (6180 negative
anomalies to atmospheric blocking) remains superficially addressed, lacking in-depth
elaboration of the underlying physical mechanisms. Strengthening this part would
significantly enhance the rigor of the study.

We believe that this comment is related to the comment number 5). We addressed the
reviewer’s concern there.

2.L176, The sentence contains a redundant “the” (likely a typo). Please revise for conciseness.

In the revised manuscript, we dropped the redundant the and now the sentence is “The first
noticeable aspect is that the average atmospheric circulation over Europe during positive...”.

3. L175-180, Consider clarifying that linear detrending does not alter the main patterns of
positive/negative years (e.g., by referencing supplementary material if applicable).

In the revised manuscript, we referred to a new figure in supplementary material that shows
the difference between using linear and piecewise methods.

4. 1186, The phrase “results not shown” may weaken the argument. Consider including key
results in the main text or supplementary materials to enhance credibility.

We believe that the reviewer was referring to L162 and/or L168, as is the only part of the text
with “results not shown”.

About L162: In the revised manuscript, we added to a new figure in supplementary material
(Fig. A1) that shows the comparison of linear detrending the NGT stacked 680 record over
1920-2011 with two different fitting periods. The blue line shows the trend estimated by
fitting the linear model exclusively to the 1920-2011 period, while the orange line shows the
trend derived from a fit over the full 1602-2011 period and evaluated over the same 1920-
2011 window.

About L168: In the revised manuscript, we referred to a new figure in supplementary material
that shows the positive trend (Fig. A2). We modified L168, because as shown in the new
supplementary figure Al, there is serial autocorrelation in the residuals of a simple linear
trend regression model, y, = By + B1 - t + €, where y, is the NGT stacked §'%0 series, f3, is
the intercept, ; the trend slopes, and &; the error terms. In the previous revised manuscript,
the standard error of 5; was erroneously estimated by not taking into account the serial
autocorrelation. Therefore, the p-value indicated a statistically significant trend. In the revised
manuscript, we replaced 'statistically significant' with 'marginally statistically significant,' as



the main point was to show that, from Horhold et al. (2023), the 1602—1800 period exhibited
a negative trend overall, while considering only that period revealed a positive trend, although
barely statistically significant.

5. L195-240: The mechanistic explanation for the first link (“6180 negative anomalies -
atmospheric blocking”) is insufficiently developed. For instance, 6180 is also a well-
recognized temperature proxy—clarifying whether it reflects local temperature changes in
northern Greenland and how these changes are physically linked to European atmospheric
blocking would significantly strengthen the argument. Elaborating this pathway is critical for
validating the causal chain.

Condensation temperature plays an important role in shaping 580 anomalies, and among
many other physical mechanisms, such as precipitation seasonality, intermittency, and
changes in moisture source regions, the origin of water vapour can also significantly affect
580 anomalies in Greenland ice cores (Masson-Delmotte et al., 2015; Rimbu et al., 2017).
The physical mechanism linking negative 680 anomalies in Greenland to atmospheric
blocking is that the presence of blocking over the European sector forces the jet stream to
divert away from Greenland, deflecting the transport of ®0-enriched moisture and resulting
in colder condensation temperatures and therefore more depleted precipitation over
Greenland. In the revised manuscript, we elaborate more such the physical mechanisms at
L204 of the first revised manuscript.

6. L218-219, the authors are discussing the negative years of 6180 in this paragraph, and Fig.
2b should be cited instead of Fig. 2a.

We believe that the reviewer was referring to L195 as is the only part of the text referring to
that particular panel of Figure 2. In the revised manuscript, we referred 2b instead of 2a.

7. 1249, what is “now dry air masses”

We believe that the reviewer was referring to L223 as is the only part of the text containing
“now dry air masses”. In the revised manuscript, we have rephrased these sentences to clarify
that the 'now dry' air masses refer to the second stage of féhn wind genesis. After the warm,
moist air masses have lost their moisture through precipitation on the windward side of the
orography, the resulting drier air undergoes adiabatic compression as it descends on the
leeward side, producing the warming observed over Sweden.

8. Fig. 4, Panel (c) shows the cool nights, should be the warm nights, according to the caption
of Figure 4. Also, the captions of panel (b) and (c) should be re-arranged: (b) should be
detrended integrated vapor transport (IVT) and (c) should be detrended warm nights index
TN10p.

In the revised manuscript, we corrected the caption. The order of panel descriptions has been
updated and reported that TN10p is a measure of cool nights and not warm nights.



9. L277-278, should be Fig. 5b and c.

We believe that the reported line numbers are incorrect. Unfortunately, we are not able to
identify the lines to which the reviewer is referring, and therefore no changes have been
implemented regarding this point.

10. L327-328, The claim that Figure 5a indicates a northward jet stream shift during low 6180
periods requires clearer justification. Please specify the visual or analytical evidence
supporting this interpretation.

We believe that the reviewer was referring to L288-289 as is the only part of the text discussing
the northward displacement of the jet jointly with the Figure 5a.

The positive anomalies of the geopotential height are in relation with the occurrence of
atmospheric blocking (Yiou and Nogaj, 2004). Atmospheric blocking events deviate the jet
stream (Kautz et al, 2022). Given the pattern of the geopotential height from Figure 5a, the
northward displacement of the jet stream is a direct consequence of the blocking and it can
be inferred from the wind anomalies in Figure 5a. In the revised manuscript, we added at the
end of L327-328 sentences of the last manuscript, “as a direct consequence of the blocking”.

11. L342-343, please rephrase this sentence.

At the best of our knowledge, we don’t identify anything wrong in L342-343. Moreover, the
comment does not provide any context that may help us to rephrase those sentences to
address the review’s concerns. Therefore, we are not able to address the review’s concern at
this point.

12. Conclusions: When referencing “extreme weather events” in the conclusions, specific
types should be explicitly described (e.g., extreme precipitation along the Norwegian coast,
extreme drought, and low temperatures in Southern Europe) to avoid ambiguity and align
with the study’s empirical findings

In the revised manuscript, we mentioned those extreme to be more specific.



