Dear reviewers and dear editor,

Thank you for your feedbacks that were complementary. Major revisions of the manuscript have been made to
take into account your suggestions, as well as to respect the structure and size of a “Technical note”. It was
decided to keep part | within the study to give elements of context to future readers (LogBox method), but also to
shorten it as HESS is not a purely statistical journal.

In the following, you will find a short summary of the changes, then a point-by-point response to your
suggestions. Most of these points already received a long individual response (interactive discussion), so in this
note I simply pointed out the changes in the manuscript that correspond to specific issues.

Update summary:
In the R package:

1) past has been replaced with ctbi, due to name conflict. This package is currently under review on
CRAN.

2) Some minor updates in the ctbi R package have slightly changed the number of false positives/false
negatives in Table 2, these do not impact the figures, discussion or conclusion in the study. The updates in the
ctbi are:

(1) Npin min = ceiling((1 — fya) X Npip) instead of 1y min = floor (1 — fya) X Npin) With nyin min
the minimum number of points for a bin to be accepted (np;;, min 1S NOW rounded up instead of rounded down,
otherwise it was counter-intuitive).

(ii) The left side of the first bin and the right side of the last bin of a time series were treated as NA
values, this has been removed.

3) The output ny;, min IS NOW available, otherwise the user did not know the minimum number of points
for a bin to be accepted.

In the manuscript:

1) The tsoutliers pre-processing alternative has now an important role. It has recently been updated on
CRAN (https://robjhyndman.com/hyndsight/tsoutliers/) to include a smoothing function for non-
seasonal time series and a Cox-Box method to transform the residuals into a Gaussian (mentioned by
Reviewer #1). tsoutliers is now better described in the introduction, and the false positives/negatives
can be compared with ctbi in Table 2, as well as in the discussion. However, the long-term trend and
cyclic component of tsoutliers are not available, which limits the comparison.

2) Part | has been shortened: most of the unnecessary elements of the method have been moved to the
supplementary material.

3) The limits of ctbi concerning signals of residuals with non-stationary variance has been recognized in a
new section: Limits & recommendations. These signals can be handled following a protocol applied
to the soil respiration dataset MIGLIAVACCA of reviewer #2 in the supplementary material.

4) The importance of expert-knowledge in pre-processing has been recognized, particularly for periods of
instrument failure or human errors where most algorithms usually fail.

Step by step response:

Reviewer #1

- The format of the article has been shortened to fit as much as possible the structure of a technical note. The use
of a* instead of a~, the choice of the boundaries of the Pearson family, the choice of the subset of 600 random
distributions, the Generalized Lambda Distribution (GLD) system and their explanations have been moved to the
supplementary material. The wording of the discussion has been simplified as well.


https://robjhyndman.com/hyndsight/tsoutliers/

- the tsoutliers function is now mentioned in the introduction (L35-41), detailed in the method (L335-338), its
performance is available in Table 2, and the discussion includes a comparison with ctbi (L373-377). This is the

most general pre-processing option present in the field of HESS (tsoutliers is part of the package forecast which
is extensively used for time series analysis in Earth Science).

I have also mentioned common problems related to measurements in Earth Science (L23-28) in response to
Reviewer #2, but | did not dive into details as this is not the goal of this study.

- Responses to these concerns have been given in my individual comment & the editorial decision.

- To avoid redundancy, | have removed the terms type | and type Il errors and have replaced them with false
positives and false negatives throughout the study. Two concerns were that the cutting threshold of LogBox is

too high, and that the outliers used in part 11 were unrealistic. The comparison with tsoutliers shows that it is not
the case:

i. tsoutliers flags false negatives in all three datasets, proving that the outlier level is not unrealistic.

ii. LogBox does not flag any false negatives, showing that the threshold of LogBox is not too high.



- Responses to these concerns have been given in my individual comments. | have given more details in the
supplementary material that justify the choice of the 600 distributions, and why a* is computed on the 9702
distributions instead of the subset.

- The tsoutliers function gives the user the possibility to apply the Cox-Box method to the residuals, which
transforms them into a Gaussian. Table 2 shows that this method does not properly work for heavy-tailed
residuals, which makes the problem of flagging outliers non-trivial and also justifies this study. Additionally, the
tsoutliers function uses the STL procedure.

- This has been clarified L213.

- 1 am still not sure to understand this comment. There are no elements of the methods in the results, however
figures are referenced in both sections. Please let me know the specific figures or lines where this problem
appears.

- Fixed.



Reviewer #2

- The limits of ctbi have been acknowledged in the section “Limits & recommendations”, L408-429.

Following my former comment on this point:

(i Residuals showing non-stationary variance (complex seasonality) can reasonably be well
handled by ctbi if the original timeseries is segmented into bins of similar variability
(quantified by the MAD). This has been performed on the MIGLIAVACCA dataset and added
to the supplementary material.

(i) Concerning cycles that stack on each other (daily cycle + weekly cycle + annual cycle +
decadal cycle), the whole idea of ctbi was to use the aggregation as a tool to progressively
remove high frequencies in the original signal. Successive aggregations will unfold these
different periodicities.

(iii) Another limit is related to your next comment (b), which is the periods of instrument failure or
human errors. Ctbi is not capable to make a distinction between a physically consistent signal
and a random noise.

- the importance of expert-knowledge has been acknowledged in the introduction (L24-27) and limits &
recommendations (L408-410), as well as the conclusion (L444) in order to balance the discussion.

- Itis difficult to design a generic script that can achieve that because most data are not standardized (different
timestamps for the replica for example). | think it is much safer to let the user code the program to handle
replicas by using ctbi as a tool. Exactly like | did for the complex seasonality problem.

Thank you!

Frangois Ritter



