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Dear Editor,
Dear Authors,

| carefully reviewed the manuscript titled “Experimental study of sediment traps permeable for
frequent floods” submitted as a discussion paper to the NHESS journal by Sebastian Schwindt and
co-authors. | read also the other comments which have been posted. In my review I'll try, as far as
possible, to avoid redundant suggestions.

Dear Reviewer,

Thank you for the ample review and the constructive suggestions for improving our Manuscript. We
answer your General and Specific comments individually. We hope that our reviewed Manuscript
satisfies your concerns. The updated manuscript still requires the Editor’s invitation that we hope to
receive soon.

Kind regards,
the Authors

General comments:

The study fits into the specific scopes of the journal since it's a potentially valuable contribution to the
design, and anticipated critical evaluation of mitigation measures to reduce the impact of hazardous
natural events on human-made structures and infrastructure, thereby trying to maintain or reestablish
minimal levels of hydro- morphological end ecological functioning in mountain streams. In my view the
manuscript needs to be enhanced in certain aspects to reach its full potential and to be finally
considered for publication in NHESS. First and crucially, the authors should better clarify the new
contents with respect to the previous publication by Schwindt et al. titled “Analysis of mechanical-
hydraulic bedload deposition control measures” published in Geomorphology in 2017. It's very
important to minimize the overlaps and to focus almost exclusively on the analyzed new concepts for
permeable sediment traps. I’'m my opinion it would be advisable to summarize these previous findings
in a short section titled “Current state of the experimental research” to pave the way for the
presentation of the completely new research and the associated results.

We adapted the introduction to make clear that the previous study introduced the hybrid control
barrier in a flume only and we emphasize more the framework of the new experiments in this study.

As stated in the abstract the new elements consist in a guiding channel featuring a permeable barrier
on the downstream end. This concept is presented as completely new. I'm aware of at least two
partial efforts to address a similar problem setting. One is an already implemented mitigation measure
in the River Rienz in South Tyrol (compare Guis et al. 2016) and the other is an experimental study of
the deposition basin in the Gadria stream as well in South Tyrol (compare



https://www.baunat.boku.ac.at/fileadmin/data/H03000/H87000/H87100/IAN_Reports/REP0144.pdf).
With respect to the former a sort of guiding channel has been implemented upstream of the filter
(although not featuring a regular cross section). With respect to the latter the experimental variant 5
embodies as well the idea of facilitating the throughput for frequent but less intense flood events).
Perhaps it could be advisable to acknowledge the existence of such partial efforts and to point out that
in this study explicitly focusses on a full conceptualization.

We added comments on similar features in the text and we added the report from Hubl et al.. Alas, we
could neither retrieve Guis et al. (2016) nor any sediment trap/check dam/guiding channel related
study at the Rienz River.

Second, it would be recommendable to extend in the introduction the description of the importance for
design to quantify the nexus between an enhanced sediment flux control, reduced risks for the built
environment and hydro-morphological amelioration of downstream river reaches.

We adapted the introduction, also according to the comments from Francesco Comiti (RC 1) and the
Specific comments.

Additionally, | suggest to unveil the underlying design problem explicitly. Which real world problem are
you attempting to solve? Sparsely throughout the text you report field data, so it would be interesting
to know if a real world case (or more than one) motivated your study. This is not of minor importance,
since an optimal functioning of a certain sediment dosing or filtering system can be ultimately judged
based on the sediment supply needs of the specific river and the natural hazard risk of the specific
built environment. Has a specific design objective been defined in terms of risk reduction, eco-
morphological enhancement, cost minimization?

We made major adaptations in the introduction in general and the introduction of our concept.
Furthermore, we enhanced the discussion section regarding the application (Section 5.4) for better
highlighting the context, purpose and utility of our tested concept.

Specific comments:

Title: As a result of the revision process the authors should judge if the title merits to be slightly
adapted.

We adapted the title to “Sediment traps with guiding channel and hybrid check dams improve
controlled sediment retention” (pending upload invitation for the reviewed manuscript).

Introduction:

1) Is the effective or dominant discharge also a useful concept in heavily modified (e.g. by check
dams) alpine mountain torrents. If not, it would be interesting to know how the sediment demand for
downstream reaches should be assessed. In my view this is a crucial design element.

We introduce here aspects on sediment transport and its assessment in general. We enhanced the
discussion on the application of our tested concept (Section 5.4).

2) The references are sometimes presented in chronologically ascending order and sometimes not,
please adhere to the journal guidelines in this respect.

We generally adapted the citations to the increasing-order style.

3) You mention that “The application of the grain size of the traveling bed load to bed load transport
formulae can be used for establishing sediment rating curves, as a computation basis for the
dominant discharge.” Which grain sixe exactly? Please specify.

The recent scientific literature refers to the Dg4 for the assessment of roughness while the mean grain
size of overbank sediment deposits provides accurate estimates for the sediment flux. We adapted
the introduction accordingly.

4) You use the terms eco-morphological depletion. | prefer degradation. Consider revising your
wording.


http://www.baunat.boku.ac.at/fileadmin/data/H03000/H87000/H87100/IAN_Reports/REP0144.pdf)
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We replaced depletion by degradation.

Design approach for permeable sediment traps

If possible, the design approach should be presented in a much more coherent way. For example,
stating, first, the objective(s) of the design and the applicable design principles and, consequently, the
physical effects to be achieved and, lastly, the detailed structural design.

We rearranged this section according to the comment and we deleted repetitive information.

Section 4 — Methodology

Experimental setup: You start by “The design of the experimental set-up (Figure 3) was inspired by
132 characteristic datasets from mountain rivers (Schwindt, 2017). Thus, even though any particular
prototype underlay the model, a geometric scale in the range of 1:10 to 1:40 can be supposed.” | think
it would be advantageous to specify what exactly inspired the design of the experimental set-up.
Moreover, also the second sentence needs further clarification.

We were interested in typical geometric relationships (grain size, channel width, flow depth) and
discharges. We added this hint in the text.

Subsection 4.2 Deposition area with guiding channel: I'm not particularly convinced of the
effectiveness of this subsection title.

We changed the subsections’ title to “Premises and descriptions of the deposition area with guiding
channel”.

Further minor issues:

Section 5 — Results and Analysis. Also in this case | urge the authors to slightly change the section
titte. Check carefully the reference style to consistently use brackets where needed. Moreover,
equations should not contain references (e.g., Johnson, 2016).

We corrected the title of subsection 4.1 (former 5.1): “Evolution of bed load transfer through the
barrier”. In addition, we changed the subscript in Equation (3) from citation style to a normal subscript
that still is unique and makes the origin of this equation clear. Moreover, we updated the references.

We made further changes according to the comments from Francesco Comiti (RC 1) and Reviewer 2.
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