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We are very grateful to the reviewer for the constructive comments and suggestions.
We provide below a point-by-point reply to the reviewer’s comments. In addition, during
the review process, we got comments from other people that we judged pertinent to
include in this revised version. The related minor changes are listed afterwards.
When we mention a section or an equation, we refer to the new version of the
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manuscript.

1 Fig. 1 shows a comparison between the method developed by the authors
and a classical wavelet method for the NINO3 time series. I suggest to also
compare the new method on the NINO3 time series which has been irregularly
sampled by neglecting some values. That way the reader can better see how
well the new method does.

We have added a scalogram of the time series for which 75% of the data points were
randomly removed. As the NINO3 time series does not hold prominent periodicities all
along the time, we switched to another time series to better illustrate the method. We
take the caloric summer insolation at 65◦N over the last 2 Myr, for which the scalogram
exhibits clear periodicities in the precession and obliquity frequency bands. We then
add some noise to this time series. See Sect. 3.2 for the modifications.

2 The authors also include a trend component in their model. Trends can be
hard to identify. For example, which appears to be a trend in a time series
could in fact be part of a very low-frequency oscillation. While no method
probably can distinguish between these two cases it might be good if the
authors would comment on this in the manuscript.

We now comment on this pertinent point in the two papers, in Sect. 3.3 of paper I and
Sect. 3.1 of paper II. We have added the following sentence:
Considering or not the presence of a trend in the model for the data is left to the
user, given that we can always interpret a polynomial trend of low order as a very
low-frequency oscillation.
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3 As in part I, most citations are in the form (author, year) even though they
should be Author (year).

Corrected.

4 I suggest the authors discuss the form of the irregular sampling of the d18O
data.

We have added the following sentence in Sect. 7.2 to draw the attention on the link
between the sampling scheme and the form of the SNEZ:
The form of the SNEZ, which is the black region at the bottom in Fig. 7 and 8, follows
from the sampling of the time series presented in Fig. 6b.

5 page 10, Line 25: Should “drived” be “derived”?

Changed to “driven”.

Other changes

• Notations: All is bra-ket now, instead of a mix between bra-ket and bold symbols.
For example, sp{a} is changed to sp{|a〉}.

• As in paper I, the angular frequency in the model for the data is now denoted Ω.
See Sect. 3.1.
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• It turns out that there exists another published work than Foster’s one about the
wavelet scalogram for irregularly sampled time series, which basically suffers
from the same limitations as Foster’s algorithms. We mention this new reference
in the introduction (Mathias et al., 2004), and discuss its formulas in appendix E.

• In Sect. 2, the continuous wavelet transform is now applied on functions which
belongs to the Schwartz space, instead of the L2 space. That way, their Fourier
transforms and the convolution product between two such functions are well-
defined. Indeed, strictly speaking, the Fourier transform and the convolution prod-
uct cannot be defined on L2. This is explained in appendix A, which is modified
accordingly.

• The admissibility criteria in Sect. 2.3 is modified. Indeed, the zero-mean criteria
that we wrote in the old version of the manuscript is a necessary but not a suffi-
cient condition for the admissibility. The new condition is the general definition of
the admissibility:

∫ +∞
−∞ dω|ψ̂(ω)|2|ω|−1 <∞.

• In Sect. 2.5, The so-called Heisenberg uncertainty principle is now called the
Fourier uncertainty principle, since the former expression is an abuse of language
in a non-quantum context. Other Heisenberg-like expressions are changed ac-
cordingly in appendix C.

• In Sect. 2.7, we have added a citation from Lilly and Olhede (2010) to motivate
for the use of the wavelet ridges against the Hilbert transform. Here is the new
paragraph:
By construction, ridge filtering is well-adapted for filtering a multi-periodic signal,
even if it is plunged in a noisy environment (Lilly and Olhede, 2010). In such con-
ditions, it outperforms the techniques based on the Hilbert transform. As men-
tioned in Lilly (2010, p. 4135): “[...] the Hilbert transform can lead to disastrous
results as the amplitude and phase will then reflect the aggregate properties of
the multi-component signal.”
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• Correction of minor errors in Eq. (5), (38), (C3) and (C4).

• In Sect. 3.10, third item, amax is changed to aSNEZ since it turns out that both
quantities are equal.
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