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Response to comments from the Referee 1:

I agree with the other reviewer of the manuscript, Bettina Schaefli (further refereed as
BS), that it is too condensed in its current form. This factor makes the development of
the system of equations’ solution difficult to follow, and this must be improved. In addi-
tion, I am a bit concerned that this method and the presented illustration example have
been reported previously by (Correa et al., 2019). Therefore, I strongly encourage the
authors to: 1) mention openly whether their uncertainty estimation method is different
than/similar to (the same?) the one applied in the aforementioned paper and ii) to apply
their method to 1-2 additional illustration examples from the published literature or, at
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the very least, include the evaluation of outliers suggested by BS to differentiate this
work from the one of (Correa et al., 2019).

R: We are very thankful to the Referee’s useful remarks, which greatly helped to im-
prove our Technical Note. We appreciate the comment that the Technical Note is con-
densed, and it should be extended and clarified to provide the community with an easy-
to-follow reading material, mainly in the description of the system of equations’, their
development and solution. Regarding 1) We thank the Referee for highlighting that
we based our application on the example published in Correa et al (2019). However,
the authors calculated the uncertainties based only on the application of a final equa-
tion. The main objective of this Technical Note is, therefore, to explicitly describe the
mathematical development in all detail that allows the calculation of partial derivatives,
degrees of freedom and confidence interval limits for each source fraction contribution
as well as to provide the code and example data for their calculation and reproducibil-
ity. Regarding 2) An evaluation of outliers as well as four additional examples from the
same data set were included in the new version of the Technical Note. Additionally, a
new figure (Figure. 2) was included showing Boxplots of end-members projected in the
three-dimensional mixing space as a basis for clarity and a better understanding of the
example calculations. Please find as supplement the description of the examples and
tables with input information (Table 1 to Table 4) and results (Table 5 to Table 8) that
have been included and discussed in the Technical Note.

Major Comments: The authors claim the robustness of their method (P.2, L.34), but
do not discuss this consideration in comparison for example, to the commonly applied
Gaussian error propagation approach. I think it would be great to evaluate and discuss
this in the manuscript to add value to the usefulness of the presented methodology.
This could also help differentiate this work from the work of (Correa et al., 2019).

R: We agree with the Reviewer that an exhaustive comparison of different methods
should be attempted at some point, but after careful consideration, we did not follow
this suggestion here due to the length of this technical note. We on purpose used
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this format and not a full research paper to present our novel methodology in more
mathematical detail than usual, step-by-step with an example application and we also
provide the codes. This uncertainty assessment method was not presented in Correa
et al. (2019), only parts of the dataset.

System of equations and resolution: please make sure to define clearly all of the nota-
tion in the set of equations to facilitate the readability of their resolution throughout the
paper. All the considerations within the resolution of the system must also be clearly
stated.

R: We appreciate this suggestion and have extended and updated the manuscript to
clarify the notation and also to include more details in the descriptions of equations and
variables to improve the readability of the technical note. Specific comments: Page 1,
Lines 12-13: this sentence is incomplete. Please correct. R: We have edited the
phrase. It now reads: “[. . .], Bayesian approaches to estimate such source uncertainty
only exist only sound methods for two and three sources.”

P.1, L15: “dataset”.

R: In this context, the word "set" refers to the set of equations used to calculate the
uncertainty of the source’s contributions to a mixture, not to the data set, therefore we
have omitted this change.

P.2, L.7: Replace “novel” by “the availability of”.

R: This has been corrected to “the availability of”

P.2, L.12: Delete “novel”.

R: The word “novel” has been deleted.

P.2, footnote: I think “M” refers to the mixture, not to a source. Correct if necessary.

R: This has been corrected to “mixture”
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P.7, L.4: n is approximately 30 for each source, or among all sources

R: We have edited the phrase to clarify this point. It now reads: “[. . .] and spring water
(SW) (n ∼ 30, for each end-member) were collected”.

P.7, L.21 and L.23: I think you refer to streamflow (or mixture, M), and not to spring
water (SW). Correct if necessary.

R: We have edited the phrase to correct this error. “SW” was replaced by “M”.

Table 2: report λ values R: By λ we assumed that the Referee refers to degrees of
freedom (γ). These values are reported in Table 5.

Please find our response letter in the attached file.

Please also note the supplement to this comment:
https://www.hydrol-earth-syst-sci-discuss.net/hess-2019-197/hess-2019-197-AC2-
supplement.pdf

Interactive comment on Hydrol. Earth Syst. Sci. Discuss., https://doi.org/10.5194/hess-2019-
197, 2019.
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