
Review of GCDAMP Project C: Riparian Vegetation Monitoring and Research
Andrew Wilcox
Executive Summary
The proposed work under Project C will help fill key knowledge gaps and will inform science-based management. The work is clear, high quality scientifically, and consistent with the goals established by the 2016 LTEMP Record of Decision, and the stated goals and elements are largely feasible. I have no suggestions for funding reallocation or improvements to cost effectiveness. Project C has strong potential to contribute to adaptive management, especially C.2, to guide management of daily flow fluctuations, and to be ready for review of its accomplishments and design after the completion of the FY 2025–2027 work cycle. I encourage additional integration with Project D, which also includes work elements related to riparian vegetation monitoring and change analysis. 
We added text to C.7 that clarifies that we will integrate this work with Project D. Element C.5 already indicates that we collaborate with Project D.

Review
I am only reviewing Projects C and D, so I am not familiar with other projects (including some that are referenced here, such as L). My primary expertise is fluvial geomorphology and biogeomorphology. I have followed Grand Canyon science for decades, especially studies oriented toward fluvial geomorphology, sediment transport, and HFEs, over the years. 

Regarding the five specific review topics:
1.      The proposed work is clear, high quality scientifically, and consistent with the goals established by the 2016 LTEMP Record of Decision and the need to assess resource status and trends, the effects of experimental and management actions, and potential other drivers and constraints. Overall I am impressed by and supportive of the studies proposed here. For some of them, such as measurements of how flow variability affects plants, or of width changes associated with vegetation expansion, I’m surprised they haven’t been done already, all the more reason to do them now. The proposed work also has potential to inform management beyond Grand Canyon, even if the primary focus here is on Grand Canyon.

2.      Regarding the feasibility of accomplishing the stated three-year goals and elements of each project, the stated goals and elements are largely feasible. Some will be more difficult to achieve without funding (e.g. the proposed unfunded elements), although perhaps there is some other avenue for funding those. Any project elements contingent on implementation of HFEs are also more subject to uncertainty, acknowledging that I am not familiar with the specifics of planned HFEs during the 3-year period covered here. 
The unfunded elements will not be conducted, unless funding is received from elsewhere. Work proposed for experimental flows would only occur if an experimental flow occurs and if the proposed work is selected to be funded out of the experimental fund during that flow experiment.

3.      Regarding the relative priorities and funding levels proposed for the different project elements, I have no suggestions for reallocation or improvements to cost effectiveness. I think the work under C.4 has high merit and would like to see it completed.  
Thank you for your input. We hope to have all the proposed work funded in one way or another.

4.      The proposed work has strong potential to contribute to adaptive management, especially C.2 to guide management of daily flow fluctuations, but also other projects elements.

5.      Consistent with my comments regarding feasibility, the project has strong potential to be ready for review of its accomplishments and design after the completion of the FY 2025–2027 work cycle. 
I have several additional comments or edits to suggest, as follows:
The document mentions potential tamarisk mortality on more than one occasion, without providing context. Is this already being observed? Or part of a conceptual model of how the river will change in the future (and if so, why– because of flow management, tamarisk beetle, or something else). Adding a sentence to explain this would be useful (e.g., to Background).
We added text to the last paragraph of the Background to explain the ongoing tamarisk defoliation.
Figure 2. Perhaps Figure 1 is in a previous chapter that I’m not reviewing; seems like it makes sense for each chapter / project to have their own figure numbering. 
The numbering is fixed in this draft and starts with Figure 1.
P. 65. Recognizing that this document is largely written for an internal audience, it would be helpful to specify a range of years in association with phrases like “...established early” and “During the period with high fluctuating flows”
We added dates to the time periods referenced in the Background section.
P. 66, 2nd paragraph, there’s a “has” that should be “have”
Edit made.
P. 70, in items 2 and 3 on this page, sometimes the phrasing is clear about what’s a hypothesis (we hypothesize that…), sometimes it’s not (may also benefit, presumably due to). I suggest more precise language to give readers a clear idea of what you plan to test. At the end of item 2, I’m not sure what “these predictions” encompasses
Thanks for noting this, we have now clarified the language.
P. 71, item 4: “implementing daily fluctuations”; should that be “implementing studies of daily fluctuations”?
We have rephrased to “implementing daily fluctuations in a controlled environment”
P. 73, methods A1, “standing wave” has a specific meaning in hydraulics; are you sure that’s the right phrase here?
It is in fact similar, but we have changed it to “analogous to the consistent timing of daily peaks and troughs at different locations throughout the  CRe by Glen Canyon Dam operations”
[bookmark: _Hlk169869183]P. 73, somewhere in the Methods for Project Element C2, I recommend adding a sentence acknowledging that your inundation experiments to test effects of flow fluctuations do not capture effects of variations in velocity, shear stress, sediment transport, or directionality that would occur in a river during flow fluctuations. (The experiments are still certainly interesting / worthy!)
Agreed, we have added this sentence.
P. 78, I think the reference to figure 4 here should be to figure 5.
After correcting the starting figure number (starting at 1 instead of 2), this reference is now correct.
P. 79, I think the reference to figure 5 here should be to figure 6.
After correcting the starting figure number (starting at 1 instead of 2), this reference is now correct.
P. 79, Fig. 5: one can always quibble with details of conceptual figures like this and whether arrows should be bidirectional to imply feedbacks or not, but consider making the arrow between Sediment and Channel / Floodplain Size and Shape bidirectional; the channel and floodplain supply sediment. In 3rd line of caption, it would be appropriate to add “and channel morphology” after “The flood hydrology”
Yes, the arrow between Channel/Floodplain Size and Shape, and Sediment, should be bidirectional, and we have made that change. 
We also made the change to the Figure 5 caption, as suggested. 
P. 80, I recommend deleting “large amounts of” between trap and sediment, unless you have documentation of that– ideally this study element would try to determine if vegetation is trapping a lot of or a little bit of sediment. The former is certainly plausible given how much vegetation has expanded, but so is the latter given how supply limited the system is. Will C.4.1 (or Project B) include any estimates of sediment storage associated with vegetation? It looks like C.4.1 only is looking at width changes
We have made the suggested deletion. 
Currently, C.4.1 is unfunded, and therefore nothing in C.4 is expected to occur during the 25-27 TWP. However, if it were to occur, only coarse estimates of sediment storage could be made as there is little topographic data of the channel banks and floodplain system wide. There are DSM’s created from the aerial flights and SFM technology, but those DSM have inherently large error in the vertical dimension. 
P. 80 and 82 (C.4.2), the description of the hydraulic modeling and how it will handle vegetation is vague; perhaps described more elsewhere. If not, a bit more detail would be useful. 
And, with respect to C.4.2 (p. 82), how will you measure plant frontal area, flexibility, and buoyancy?
We added additional detail about the modeling. 
Plant frontal area will be measured using photographs and EasyLeafArea software. Flexibility will be measured using a force gage and multiple heights up the plant stem. Bouyancy will be calculated using samples of the plant stems. Edits have been made to indicate these methods. 
Regarding all of my comments on C.4: I recognize that the proposed work is unfunded. I hope you’re able to do the work; my requests for detail are rooted in my interest in and knowledge of this type of biogromorphic research, which is not easy, but it’s important
P. 84, you use salt cedar here but tamarisk elsewhere, be consistent
Changed this reference to ‘tamarisk.’
P. 84, C7: for measuring plant hydraulic effects, it would be useful to integrate this work with vegetation management efforts discussed elsewhere in the GCDAMP (e.g. Project D). For example, in locations where vegetation clearing is completed in advance of a HFE, measure hydraulics around those patches vs around uncleared patches during the HFE, and compare morphologic responses after. 
Good suggestion. We added text to C.7 indicating that we will try to pair our measurement sites with vegetation removal areas described in Project D.3. 
I am willing to accept questions from authors.
 







Review of GCDAMP Project D: Effects of Dam Operations and Experimental Vegetation Management for Archaeological Sites
Andrew Wilcox
Executive Summary
Project D includes a mix of elements that would be continuations of already established monitoring efforts and new efforts. The proposal has high scientific quality, and the work is consistent with the goals established by the 2016 LTEMP Record of Decision and the need to assess resource status and trends, the effects of experimental and management actions, and potential other drivers and constraints. For example, the work will directly address the LTEMP goal for Archaeological and Cultural Resources and specifically evaluate how experimental vegetation management will affect archeological sites. The project uses a mix of state-of-the-art topography and vegetation surveying tools (TLS) and more traditional but visually powerful (repeat photography) methods. The project and its sub elements are feasible with respect to accomplishing three-year goals. The relative priorities and funding levels proposed for the different project elements are appropriate; I have no suggestions for improving cost effectiveness. Project D directly contributes to the adaptive management of the resources and the experimental and management actions prioritized in the 2016 LTEMP Record of Decision. This has a high likelihood of readiness to undergo a comprehensive review of its accomplishments and design after the completion of the FY 2025–2027 work cycle, especially those elements (D1, D2) that are continuations of previous work.
Review
My feedback on the five required review elements is provided in the Executive Summary and is not repeated here for the sake of brevity, although some additional comments are provided. I am only reviewing Projects C and D, so I am not familiar with other projects.
Project D is written in a way that alternates between a specific workplan (we will do X) versus a proposal (we propose to do Y; i.e.,. the unfunded components). As an external reviewer, it’s difficult to know whether this is a function of stylistic differences among different authors, or whether some elements are essentially done deals (e.g., established or required in LTEMP) and external review is a formality. This is especially true of D1, which is described as “modified ongoing,” although I could not find any description of modifications. For D2, there is at least some discussion of new directions within ongoing work (e.g., Goldwater photos). Some of the more proposal-like elements (D4, eDNA) are beyond my expertise. Regardless, the work is meritorious and consistent with the LTEMP.  My only substantive comment is that I’d like to see more integration between Projects C and D– they have overlapping content related to monitoring riparian vegetation, so I was surprised not to see any cross-referencing or mention of synergies.

P. 101, D5. The phrasing of the science question is awkward. There is an actual science question embedded / implicit: What are the occurrences, rates, and causes of degradation? But upon reading the description of this element on p. 115-116, this seems like more of an outreach element; illustrating data and a method (TLS, photogrammetry) to tribes, rather than an effort to advance science, which is why framing it as a science question (and mixing the outreach component and the actual science question) is awkward.
P. 101, project D6 should be mentioned here
P. 106. 40 sites is a lot, and presumably expensive. With an eye toward cost effectiveness of future funding requests, I encourage including some assessment in D.1 of which sites are most informative and key for LTEMP goals, in the event that the number of monitored sites either needs to be (because of reduced funding) or can be (because of the prioritization analysis suggested here) reduced in the future
Figure 4 would be more clear with outlines or white space between the images, otherwise they blend together
I am willing to accept questions from authors.

