10

15

20

25

30

Response to comments from editors and reviewers

Part 2: Joint multifractal analysis of available wind power and rain intensity from an oper-
ational wind farm (npg-2024-6)

preprint in Nonlinear Processes in Geophysics from 02 Feb 2024
Editor’s decision received on

The authors would like to thank the reviewer for evaluating the paper and providing
a detailed feedback. Please find below our point-by-point response to the comments (Re-
viewer comments are shown in black and author responses are in blue).

Anonymous Referee #1, 13 Mar 2024

Below I attach my evaluation of the manuscript. Although the manuscript has two
major issues and given that this article is the second part or continuation of a previous work
which I was also able to evaluate, I trust that the corrections in the first part make these
points become minor problems in this second part of this investigation.

The authors characterize the small-scale fluctuations in wind power production using
data from an operational wind farm at 70 Pays d’Othe, 110 km southeast of Paris, France,
and Universal Multifractals framework. The main objective of this article is to highlight
differences between rain and dry conditions for the fields illustrating the influence of rain.
For this purpose, the joint multifractal analysis framework and indicator of correlation (IC)
was introduced and observed between various fields with an increase of IC in rain rate.
Finally, the authors examine the possibility of difference in power production according to
type of rain (convective or stratiform) as well as various regimes of wind velocity.

Major issues

1. The abstract of the article is too long, around 29 lines. The authors should be more
concise in the abstract because several of their ideas would be better in the introduc-
tion.

Thank you, we have trimmed the abstract for better readability into 20 lines.
2. Eq. 5 presents the multifractal behavior for a non-conservative field with param-

eter H. Also, it is known that other important measures in multifractality are the
Renyi entropy or the generalized fractal dimension (see https://doi.org/10.
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1088/1361-6633/ab42fb). Therefore, there remain an important point to be ad-
dressed in this direction and that should be mentioned in the article to establish fu-
ture work directions of this article: What is the relationship of the parameter H with
other multifractal measures such as the Hurst exponent generalized or the generalized
fractal dimension?

A response to this comment is included in Part 1. Copying the relevant portion
here: As rightly pointed out, the exponent denoted H’ in the Universal Multifractal
framework (like this paper) characterizes the degree of conservation of the mean field
across scales (H > 0 specifying growth with scale and H < 0 decrease). However,
the UM parameter H is not identical to the classical Hurst exponent, which in any
case has undergone a number of modifications/generalisations. But both quantify
long range correlations for H > 0. This is clarified in the text to avoid confusion.
We also emphasise that multifractality requires more than a scaling exponent to be
statistically characterised, contrary to uni/mono-fractals.

Minor issues

1. Eq. (2), (3), (4), (5) and (6), do not have explicit references from which they were

taken before being placed as was done for Eq. (1). The above, although it is a
minor change, is suggested so that those readers who do not know much about the
Universal Multifractals approach can inquire about it, and therefore, for the article to
have a greater scope.

Equations (2) to (6) are now updated to follow the format of Eq. (1). Same conven-
tion is applied for revised version of Part 1 as well. However, some references had to
be repeated since the framework as a whole was taken from (Schertzer and Lovejoy,
1987, 1988)

. Figures 3 and 4 need a higher resolution; when zooming in on them, some legends

or information are not visible.

These figures and subsequent dry versions in Appendix (A1 and A2) are now updated
with higher resolution.

. In section 3.2, line 358, there is a missing reference: "... the exponents of correlation

between them (see section ?7).".

Thank you, this is corrected with reference to the right section.

. In section 3.2, line 386, there is an undefined variable "h".

Thank you, this corresponds to the moment of individual field in joint multifractal
analysis. This is clarified along with a reference in text.
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5. The authors could highlight the difference of this joint multifractal analysis with

70 others where the partition function or cross-correlation approach are introduced in

the estimation of multifractal exponents (see for example https://doi.org/10.
1073/pnas.0911983106 and Wen-Jie Xie et al 2015 New J. Phys. 17 103020).

Joint multifractals being derived from UM, an explicitly stochastic multifractal frame-
work, is applicable to space-time fields and not only to time processes. This aspect
7 is now added in manuscript.
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