Review of Project L: Overflight Remote Sensing in Support of GCDAMP and LTEMP
Executive Summary
Project L of the GCMRC FY25-27 describes remote sensing work in support of other GCDAMP-funded projects. This project consists of several remote sensing analysis projects that will provide indicators to support objectives of other projects and two basic remote sensing data collection efforts. The project team makes a clear and compelling case for the value of remote sensing data both in terms of a basic dataset to support almost every GDAMP-funded project, a base data layer for field books and maps that are used for navigation and interpretation in the field, and as an analytic tool for answering questions related to the LTEMP resource goals. The team for Project L has been productive in their prior work related to this project and cites many of their publications in support of their analysis methods and applications of remote sensing data to evaluate processes and patterns in the Colorado River region. My main comments for this project relate to the presentation of the information related to the project. I gather that the authors intended to use hyperlinks in Table 1 to provide details on the image products and derivatives they discuss. However, Table 1 has no hyperlinks attached to it in my version of the plan (though there are active links in other places in the Project L description). Thus, there is no information presented on the specific attributes of the data that are being used. Furthermore, the science questions presented appear to be questions from other projects (and if they are not, then I would wonder why not). While this is useful to show linkages between the remote sensing work and the other projects, it seems apparent, given the extensive publications by the project team, that science questions specific to remote sensing analyses could/should also be presented. These would better frame the project elements.
Response (Joel Sankey): We are glad that you think we make a clear and compelling case for the value of remote sensing in the program. We also appreciate that you highlight our science productivity in publishing data and reports that are useful by the program. The hyperlinks were unfortunately dropped when the draft was formatted, and that has been corrected in subsequent drafts. We have science questions now that highlight the projects that are interrelated in the workplan to this remote sensing work in addition to the long-term remote sensing analysis of dam operation effects in the CRe.
Review Comments
1. The clarity and scientific quality of the proposal 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 (see Review Panel Prospectus).
I believe the proposed work for Project L is consistent with the 2016 LTEMP and makes material contributions to assessing resource conditions and effects of management actions. Several of the analyses described attempt to directly measure effects of management actions, and others provide assessments of important processes. The work is clearly justified and the project team has demonstrated expertise in methods.
Response: We are glad that you see our work as informative for LTEMP
2. The feasibility of accomplishing the stated three-year goals and elements of each project.
The analyses presented in project element L.1 are, perhaps, ambitious, but I believe they are achievable. The authors present clear methods (many of which they have developed and published on), and the imagery is in hand for this project element. Project elements L.2 and L.3 are slated for FY26 and related to contracting for new image and lidar data acquisition. Accomplishment of these project elements will be contingent upon successfully contracting for those services. The project team has laid out clear steps, collaborations, and requirements for these project elements. 
Response: To clarify, L.2 and L.3 are not funded. L.1 will be only partially funded as of Draft 4 of the TWP. The work we proposed is ambitious and we have scaled it back in Draft 4 to match the level of funding that will likely be provided.
3. The relative priorities and funding levels proposed for the different project elements included under each project and opportunities to improve the cost effectiveness of each project given the need to reduce expenditures (see Review Panel Prospectus).
This is difficult for me to evaluate. The budget for project element L.1 is largely salary which tracks with the work proposed (entirely analysis of existing imagery). The budget, however, contains no funds for project elements L.2 and L.3 in any fiscal year. The project proposal discusses a non-trivial amount of work initiating, coordinating, and overseeing the data acquisition. It seems like there should be some funds associated with those project elements. I am assuming that funding for the data acquisition is coming from another source.
Response: Please see response to previous comment
4. Contributions to the adaptive management of the resources and the experimental and management actions prioritized in the 2016 LTEMP Record of Decision (as subsequently expanded to include other methods for controlling invasive species).
The analyses detailed in project element L.1 will directly address science and management questions for GCDAMP-funded projects A, B, C, and D. The base remote sensing data assembled through this proposed work will be widely used by all the GCDAMP-funded projects, and of general benefit to evaluating management actions.	
Response: We are glad that you see our work as both directly addressing science and management questions for specific AMP projects and resource goals as well as more broadly supporting the work of all projects to address every resource goal.
5. The likely readiness of the project to undergo a comprehensive review of its accomplishments and design after the completion of the FY 2025–2027 work cycle.
Provided the project team can complete the analyses they describe, they will be ready for the comprehensive review at the end of this work cycle. Readiness to review the other project elements related to new data acquisition will be dependent on the status and timeliness of contracting for those services.
Response: We agree that we will be ready for a comprehensive review at the end of this work cycle.
Specific Comments

Project summary and purpose
· Concise and well written.
Response: Thank you
· While I agree with your assertion that focusing on three image collections per decade is likely a good compromise between detecting changes/events and keeping costs under control, this section could use some more justification (maybe in the background section). How did you arrive at three data collections per decade? Why not four, or two? What are you losing by not having more frequent collections?
Response: In Draft 3 we have revised this section to clarify these points as recommended. Thank you for the suggestions.
· Similarly, the continued use of digital aerial imagery should be better described and justified (again, perhaps in the background). Why not high-resolution multispectral satellite imagery (still too coarse? Not consistent with past imagery?)? Why has the remote sensing project focused just on aerial photography and not other coarser (e.g., satellite) or finer (e.g., drone) sources of imagery? Is it scale related or other? I think some discussion of this would help justify your approach.
Response: As noted in the later comments below, this information is provided in the subsections of individual elements focused on overflight data missions and collection (L.2 and L.3) and in the background. To avoid being redundant we have not repeated the information up here in this section.

Science Questions
· The science questions presented here are related to the other projects the remote sensing analyses will support. While this is good and necessary to show the relevance of the work toward the larger LTEMP goals, a couple of alterations would make this section more effective. 
· First, clearer references to the specific projects (and their science questions) for each of your questions would draw a tighter connection between the remote sensing work and the other GCDAMP-funded projects. Do your questions come directly from other projects? If so, include those references. If not, then how were these created (i.e., in collaboration with teams from other projects)?
Response: Thank you for these suggestions. We received similar suggestions from stakeholders during the most recent TWG meeting to better articulate the connections between L, B, and C (and specifically elements L.1, B.4, and C.4). We’ve made revisions in the Draft 4 to do so.
· Second, based on the specific analyses described in the project element descriptions, I think you could develop a set of science questions specific to the remote-sensing analyses. For example, questions about image classification or DSM change detection.
Response: We agree that these types of remote sensing analysis specific science questions are important for the peer-reviewed research publications that we write. However, for a workplan proposal like this TWP we instead focus on the questions that are relevant to management applications.
Background
· My biggest issue with the Project L description is there are no details provided about the remote sensing datasets that are being used. I gather that the authors intended the hyperlinks in Table 1 to reference these details, but Table 1 has no live links (just colored/underlined text). Thus, I had no information on what the authors meant by multispectral imaging or digital topography (i.e., specifications for the imagery, methods for acquisition, processing steps). These are crucial details for evaluating the analysis methods and applications discussed in the project element descriptions, and should not be left to links in a table. This project description really needs more information on the image products being considered. Some of these details are contained further down in the document (e.g., 4-band is described in the paragraph following the table, but it isn’t until the project element L.2 description that we get specifics on which bands and the other specs for the imagery). 
· The remaining background section is well written and provides ample support for the remote sensing work
Response: The hyperlinks were unfortunately dropped when the draft was formatted, and that has been corrected in subsequent drafts. The information about the remote sensing products being considered is provided in the subsections of individual elements focused on overflight data missions and collection (L.2 and L.3). To avoid being redundant we have not repeated the information in other sections. The now working hyperlinks provide very useful details about this information without requiring a much longer project narrative text.
Proposed work
· This section is well written and adequately describes the analysis methods and project steps. Sufficient justification and references are provided.
· The caption for Figure 3 is not helpful and needs to be reworked. The figure caption needs to describe what the figure contains and what the reader should take away from it. As it is, it starts off describing the basemaps, but never explains what the management meaning is of the color scale. 
Response: We revised the caption for Figure 3 in Draft 3. Thank you for the helpful suggestions
Project Element L.2
· No specific comments.
· The image specifications listed here should be moved up to the background to describe the existing imagery.
Response: Thank you for the suggestion, but we prefer to keep the technical image specification details in this section.
Project Element L.3
· No specific comments
Outcomes and Products
· The outcomes and products listed for the project element L.1 work are clear and concrete. The outcomes/products for the L.2 and L.3 work, however, are somewhat nebulous and “squishy.” Overseeing and coordinating are not outcomes or products, they are work processes (and implied). A specific outcome would be executing a contract for data acquisition. The product would be the data itself. I’d suggest revising these statements to be more concrete and measurable.
Response: Thank you for these suggestions. We have revised these in the Draft 3 and Draft 4 of the TWP.
