Validation Basin Bi-Weekly Coordination Discussion-20260220_113252-Meeting Recording
February 20, 2026, 10:30 – 12:00 CST
1h 28m 46s
Key Takeaways: 
· External data outreach remains paused due to the federal shutdown, delaying basin-level data acquisition
· Storm catalogs progressing consistently across basins; storm typing approaches are converging but not yet fully aligned.
· Terrain proposal advanced to standardize DEM tiling (including a shift to 96‑ft hydrology DEM). USACE response was generally supportive.
· Rain‑on‑snow calibration event will be included in Allegheny despite modest magnitude; continuous simulation will address gaps.
· Complex reservoirs (e.g., TVA system) will be modeled in ResSim and also approximated in HMS for routing alignment.
· South Platte transposition domain artifact clarified.
· USACE shared mixed‑population flood‑mechanism tools; PTS teams will apply them and report processing timelines and spatial outputs.

Transcript: 
David Rosa (FEMA):
Provided introductory context, noting that the group includes representatives from FEMA Headquarters, FEMA Regional Offices, the three PTS ventures, and members of the U.S. Army Corps of Engineers who have been closely involved in the pilot FFRD studies. Requested that, as in previous meetings, anyone speaking or presenting introduce themselves briefly at the start of their remarks.
Provided an update on the planned data‑holder outreach, explaining that the team had prepared material and boilerplate language to engage entities across the three basins for data acquisition to support modeling. Noted that this outreach was intended to collect information such as non‑USGS gauge records, operational details from large dam operators, and other basin-specific datasets. Explained that the partial government shutdown has paused all external engagement with organizations that do not already have active working agreements in place, consistent with prior shutdown protocol. Clarified that this pause prevents the team from initiating new data collection efforts until normal operations resume, which will likely result in schedule impacts and a need to defer portions of the planned data collection. Added that most affected team members have already been briefed and that questions can be directed offline as needed.
Basin Updates:
Hayden Edwards (COMPASS):
Provided an update on progress in the Upper Tennessee Basin, beginning with recent meteorology work. Reported that the transposition region has been finalized and that the team is currently generating the storm catalog, including some sensitivity testing ahead of finalization and transition into storm‑typing activities.
Continued with a hydrology update, noting that the most significant progress since the prior meeting has been related to delineating the HEC‑HMS model. Explained that model elements, including reaches and reservoirs, are now in a solid state, and that additional effort was devoted to developing a consistent and efficient naming convention due to the large number of elements involved. Indicated that the HMS delineation tools worked well for this effort and that the team has now shifted toward initial parameterization to support test runs. Clarified that this is not yet full calibration but is intended to establish reasonable starting parameters to verify overall model function.
Added that coordination between the HMS and HEC‑RAS models has begun, with efforts focused on how the two models will align and exchange information. Also referenced ongoing documentation, review, and refinement activities across the basin team.
Outlined next steps, emphasizing continued work on meteorology tasks, advancement of the initial HMS model configuration, and ongoing navigation of the data‑provider outreach process. Noted that depending on outcomes of that outreach, some modeling components or scoping assumptions may need to be revisited to ensure all relevant data are reflected appropriately.
Presented an overview slide summarizing model delineation statistics. Reported that the team has defined 27 HEC‑RAS model units, averaging approximately 650 square miles, with a range of 300 to 1,000 square miles. Noted that it was comparable to the Trinity Basin and considered manageable. Noted that the HMS model includes nearly 200 subbasins with an average size of 88 square miles and that 24 reservoirs have been identified for inclusion in the HMS model. Added that 14 reservoirs are currently anticipated for potential inclusion in the ResSim model, though detailed delineation has not yet begun.
Highlighted the operational complexity of the TVA system, noting that coordinated reservoir operations will make the ResSim model particularly important for this basin. 

John Covey (ARC)
Transitioned to the Allegheny Basin update, noting continued progress on data collection, assembly of atmospheric datasets, and coordination related to data providers. Reported that updates were made to the levee scoping tables in coordination with the Levee Refinement Team and that similar updates were completed for the dam scoping table. Explained that these updates will inform revisions to subbasin boundaries, RAS model unit identification, and overall delineation, as well as the elements that will ultimately be incorporated into the ResSim model.
Highlighted that, with the transposition domain now established, the team has developed an initial storm catalog and has begun preliminary storm typing, including literature review and identification of storm types relevant to the basin. Outlined next steps, which include finalizing the storm catalog and confirming calibration events based on the storm typing in alignment with key flood hazard mechanisms for the watershed.

Geoff Uhlemann (ARC)
Provided additional context on storm catalog progress, noting that a few graphics were prepared to illustrate the current state of the analysis. Explained that the team used a nationwide dataset and trimmed it to approximately 318 gauges located within the transposition domain. Described that the current figures show the interim storm typing approach, which is still under evaluation to determine whether the distinctions have meaningful impacts on the analysis. Indicated that this work remains in progress but that the graphics help demonstrate the direction of the effort.

Erica Schmitz (STARR II)
Reported that the team remains in a similar position to the last update, with the primary focus on advancing the storm typing work and the development of the storm catalog. Noted that solid progress has been made, consistent with the other basin teams. Added that the team is also finalizing terrain deliverables and assembling the initial HEC‑HMS model. 

Keil Neff (USACE) 
Joined the discussion and acknowledged the progress made across the teams on developing the storm catalogs. Referenced the productive conversation from two weeks prior regarding storm typing and noted appreciation for the memo outlining the current approach. Indicated that, after reviewing the latest basin updates, several questions had arisen, prompting a broader conversation
Observed that storm catalogs are now being developed within each basin as part of the validation‑level, production‑oriented work. Requested additional detail on how consistency is being maintained across the PTS contractors contributing to storm catalog development. Asked the teams to speak to both the similarities and differences in their approaches, as well as any cross‑PTS coordination underway. Concluded by noting interest in how this consistency extends to storm typing and related methodological considerations.

Hayden Edwards (COMPASS):
Responded to the question on cross‑basin consistency and noted that, for storm catalog development, all three basins are using StormHub with the same configuration settings and applying a common methodology for defining transposition regions. Explained that, based on these shared inputs and processes, the storm catalog development should be largely consistent across the basins. Added that storm typing is the area where differences may emerge, though the teams are actively reviewing the approach, drawing on Erica’s memo and the recent presentations by John and Jeff, with the intent of achieving alignment, even though a final, basin‑wide approach has not yet been established.


David Rosa (FEMA):
Added further context on national‑level consistency, noting that FEMA funded academic research to develop a nationwide workflow for generating transposition regions. Explained that this effort has been completed and that a national dataset of transposition regions for all HUC4 basins is expected to be delivered within the next one to two months. Clarified that the resulting dataset will include caveats, as it reflects research‑level work that may require refinement for individual HUCs where local nuances differ from the national patterns.
Acknowledged the previously discussed value of a national storm catalog dataset and confirmed that the forthcoming national transposition domain dataset represents an initial step toward that objective. Noted, however, that funding to continue supporting the academic research team is no longer available for the current year, and that the development of a national storm catalog was never included within the scope of that effort.
Emphasized that the need for a national storm catalog is recognized but is not currently scoped or funded. Suggested that one alternative to a top‑down, holistic national development effort would be to build the dataset incrementally by compiling and integrating catalogs developed through basin‑level studies—such as those completed for the Kanawha, Trinity, Duwamish, and the three current validation basins—and evaluating whether they are sufficiently consistent to be merged into a unified dataset. Concluded by noting that procurement challenges remain and that this need is not being met within any active work scope.
Noted interest in continuing broader discussions on storm catalog approaches, emphasizing that lessons learned from the current basin‑level efforts will help inform future direction. Indicated that the conversation could continue during the meeting but also pointed out that the agenda is transitioning into more detailed technical discussions.
Clarified that, for this and future meetings, participants who joined primarily for high‑level updates are welcome to drop off at this point, while those interested in the technical details are invited to remain. Concluded by noting that the meeting would shift into the technical portion momentarily.


Technical Discussion
Terrain
Thomas Williams (ARC
Introduced the topic by noting that the FFRD SOP references tiling of DEMs and COG files but does not prescribe a specific tiling pattern, which creates ambiguity and the potential for inconsistent interpretations among teams. Explained that, while coordination is occurring now, a lack of defined standards could lead to variability in terrain and depth‑grid deliverables submitted to FEMA. Emphasized that an aligned tiling scheme would be beneficial, particularly one consistent between hydraulics and hydrology terrains.
Highlighted the importance of establishing a tiling scheme that is compatible with cloud‑optimized GeoTIFF (COG) internal block sizes to ensure efficient data retrieval at scale. Noted that misalignment between tile boundaries and internal block sizes can introduce inefficiencies when working with large sets of COGs. Indicated that further technical detail on this issue would be included in a forthcoming memo.
Reviewed current DEM resolutions used across components.
· 4‑foot for hydraulics
· 12‑foot for mapping
· 100‑foot for hydrology 
Described how these interact with GDAL’s default internal block size of 512 pixels and the COG requirement that block dimensions be divisible by 16. Explained that these constraints produce a minimum tile size of 38,400 feet, resulting in hydraulics terrain tiles that exceed the SOP’s suggested target of approximately 3 GB per file, sometimes reaching 3.5 to 5 GB even in compressed form and without overviews.
Presented the proposed refinements, beginning with adjusting the hydrology DEM resolution from 100 feet to 96 feet to better align with other resolutions and facilitate the development of a CONUS‑wide tiling scheme. Noted that, with this revised resolution, combined with the 4‑foot, 12‑foot, 512‑pixel, and 16‑pixel constraint, the minimum feasible tile size is substantially smaller (e.g., 1,536 feet), enabling much greater flexibility in defining standardized tile dimensions for both hydrologic and hydraulic DEMs.
Proposed establishing one or more predefined tiling schemes for hydrology and hydraulics DEMs, requiring tiles to be edge‑matched with no gaps or overlaps and consistent with existing SOP raster edge‑snapping requirements. Recommended that the standards also define internal block sizes and potentially compression settings, as compression choices can significantly influence read performance depending on data characteristics.
Summarized expected outcomes, noting that alignment of tiles would improve performance when handling large collections of COGs and streamline workflows that combine numerous tiled files into integrated datasets. Added that harmonized tiling schemes for hydrology and hydraulics would improve convenience and consistency across modeling products.


John Covey (ARC)
Explained that the intent of presenting the material was to introduce the proposal and gather initial feedback. Noted that the next step would be to prepare a memo outlining the detailed recommendation, and invited initial thoughts, ideas, or concerns from the group.

Keil Neff (USACE)
Offered an initial reaction to the proposal, noting that even with only a brief review, the approach appears sound and well‑reasoned. Acknowledged that Corby would normally be the most appropriate person from the team to weigh in on this topic but is currently out on leave. Mentioned that Corby provided responses on other technical items but not this particular issue.
Added that, based on the team’s review over the past day, there is general agreement with the direction of the proposal and that a more formal response can be prepared once the memo is shared. Concluded by recognizing that the limitations and constraints presented in the proposal were clearly articulated.

Calibration Event Selection
Hayden Edwards (COMPASS):
Introduced a calibration‑related question that emerged during internal review. Explained that, when identifying calibration events, the SOP outlines several criteria to consider, such as spatial coverage, seasonality, and storm type. Noted that five of the six criteria are well represented in the current event set, including a good mix of seasonal variation and both tropical and non‑tropical storms.
Described the remaining question regarding the inclusion of a rain‑on‑snow event. Noted that the event under consideration is relatively minor, producing flows in roughly the two‑ to five‑year range at some locations and minimal impacts in other parts of the watershed. Asked whether such an event should still be included to help refine parameters during calibration, despite its low magnitude, or whether a more significant event of a type already represented would be preferable. Indicated that the team is leaning toward including the rain‑on‑snow event to ensure that this mechanism is captured in the calibration set and requested input or lessons learned from the USACE on this topic.

Dana Moree (USACE)
Introduced herself as Dana from USACE and began by posing several questions to the group. Indicated support for including the rain‑on‑snow event in the calibration set, noting that it would be reasonable to incorporate it while clearly acknowledging its limitations, given that no basin will have perfectly representative events across all mechanisms. Asked whether any more substantial events of this type exist, either locally significant or containing additional features of interest, or whether the identified event is the only available example of a snowmelt‑ or rain‑on‑snow‑driven flood within the watershed.

Hayden Edwards (COMPASS):
Explained that a larger rain‑on‑snow event does exist in the record, but it occurred in the 1980s and lacks sufficient observed data to support reliable calibration. Noted that the more recent event (2009) has high‑quality observed data, even though the rain‑on‑snow component is relatively minor. Added that while rain‑on‑snow is not a dominant driver in the basin, there are documented instances of flooding associated with this mechanism, which was a factor in the team’s consideration. Clarified that across the other selected events, the team already has strong coverage of storm types and spatial variability, with the rain‑on‑snow event representing the only remaining gap.

Dana Moree (USACE)
Responded that the Corps generally supports including the proposed rain‑on‑snow event in the calibration set, while noting that it should not replace another event already selected. Explained that any limitations associated with this event can be further mitigated during the period‑of‑record simulation, when the full hydrology model will be run over multiple decades and adjustments can be made to improve representation of rain‑on‑snow processes if needed.
Added that the shorter three‑year simulation window, conducted prior to the full 40‑year run, typically includes rain‑on‑snow conditions, which can help address any gaps not fully captured by the selected calibration event. Concluded by noting that, while rain‑on‑snow is not a dominant driver in the basin except during very high‑storage periods, incorporating the event is still appropriate and provides valuable coverage of that mechanism.


Hayden Edwards (COMPASS):
Acknowledged the feedback and noted that the reminder about the continuous simulation process was helpful. Observed that, during the period‑of‑record simulation, it will also be important to ensure adequate representation of different event types and spatial variability across the watershed. Indicated that the guidance provided addressed the team’s main questions and expressed appreciation for the input.

Reservoirs
Hayden Edwards (COMPASS):
Raised a clarification question regarding guidance in Job Aid 1. Noted that the referenced line states that more complex reservoirs should be included in ResSim, while rule‑based operations in HEC‑HMS can provide a close approximation. Explained that this language has been interpreted two different ways among teams: one interpretation being that reservoirs modeled in ResSim should not also be represented in HMS, and the other being that complex reservoirs included in ResSim would still be represented in HMS, with HMS using simplified or rule‑based approximations of their operations.
Indicated that the latter interpretation seems more appropriate, that significant, complex reservoirs included in ResSim would typically also be included in HMS, with HMS configured to approximate operations to the extent practical. Requested confirmation on whether this interpretation is correct.

Dana Moree (USACE)
Clarified the interpretation under discussion and noted that, based on internal side‑chat, complex reservoirs included in ResSim would also be approximated in HEC‑HMS to support routing requirements. Explained that HMS would not represent these reservoirs with the same depth of operational detail or “standard of care” as ResSim, but would include simplified rule‑based behavior sufficient for hydrologic routing needs.

Hayden Edwards (COMPASS):
Interpreted the guidance to mean that the primary objective is to ensure accurate routing in HEC‑HMS while maintaining alignment with results produced in ResSim. Noted that simplified reservoir representations in HMS should support consistency between the two models to the extent practical.

Dana Moree (USACE):
Asked for clarification on what is being considered a “complex” dam in this context and whether there is a specific situation driving the question within any of the three validation basins. Noted that, based on previous reviews, the number of reservoirs requiring ResSim modeling is often lower than initially assumed.

Hayden Edwards (COMPASS):
Explained that the question stems from varying interpretations of the dam scoping table. Noted that in the Upper Tennessee Basin, several TVA reservoirs operate as an interconnected system and, based on that operations structure, the team anticipates that many of these reservoirs will likely need to be included in ResSim. Clarified that not all reservoirs in the basin function as part of the coordinated system, but the major ones do, which is informing the team’s initial assumptions.
Added that some of the necessary operational data are still being collected and indicated openness to revisiting the list of candidate reservoirs once more information is available. Suggested that a more detailed review could be conducted later to determine which reservoirs truly require ResSim representation.

Keil Neff (USACE):
Responded that the interpretation offered aligns with expectations for the Upper Tennessee Basin. Noted that several reservoirs in the system have complex operational rules managed by TVA through RiverWare, and that these complexities will likely necessitate modeling in ResSim. Added that simplified approximations of those operations would then be incorporated into HEC‑HMS to maintain consistency for routing.
Reflected that this is only the second validation‑basin update meeting and expressed appreciation for the comments provided in advance. Noted that not all key team members are present for this discussion, including individuals such as Mike Bartels, who led the innovation study and would be the most appropriate person to address the topic at hand. Mentioned that USACE would like to ensure that specialists such as Mike or Sam Parky can join when specific technical issues arise.	Comment by Schmitz, Erica: Check spelling
Clarified that although Mike is expected to join later, it is for a different agenda item. Indicated that, for this particular topic, USACE would like an additional day or so to develop a more complete response and incorporate input from Mike and other relevant experts.

Hayden Edwards (COMPASS):
Noted that the additional input would be helpful and explained that the questions raised are likely topics that, in the future, would be more appropriate for discussion with the basin advisor rather than requiring broader group decisions. Observed that current interaction pathways are somewhat limited, so continuing the conversation in this forum is useful for now. Added that, as the team progresses into the detailed ResSim modeling and alignment with HEC‑HMS, additional questions, requests for guidance, and lessons learned will likely emerge.

Keil Neff (USACE):
Noted that the investigation reports have already been shared with the group and highlighted that the question of how to handle complex reservoir operations remains an open item for SOP Version 2. Observed that ongoing and planned improvements to HEC‑HMS are expected to enhance its ability to approximate operational behavior. Explained that, in many cases, approximating reservoir operations within HMS is likely to remain the preferred approach, as ResSim does not necessarily need to be included in the fully stochastic loop in most basins.
Added that the Upper Tennessee Basin, being highly regulated, provides a valuable case study for evaluating when and how ResSim may be needed. Indicated that experience gained here will help inform future decision‑making for SOP Version 2, particularly around complex reservoir representation and the balance between HMS approximation and ResSim integration.

Hayden Edwards (COMPASS):
Stated that the clarification provided was helpful and resolves the initial point of confusion, which can now be relayed back to the internal team. Noted that best practices and broader methodological considerations will be an ongoing conversation, likely involving additional contributors such as Mike as the work progresses. Indicated that there were no further questions on this topic unless others wished to add anything.

Mathew Mampara (STARR II):
Summarized the discussion, noting that the general takeaway is that ResSim is likely needed only in limited situations. Added that even in those cases, the structure would still typically be represented in HEC‑HMS, with HMS providing an approximation of the operations. Asked whether this interpretation accurately reflects the guidance provided.

William Lehman (USACE)
Agreed that obtaining starting conditions, specifically the starting pool elevation used for variability analyses, requires representation within HEC‑HMS.

Transposition Domains
Erica Schmitz (STARR II):
Introduced the topic by noting that it reflects several recent e‑mail exchanges regarding the transposition domains. Explained that the teams are still testing a few elements and do not yet have a firm recommendation but wanted to bring the issue forward for group awareness. Summarized that, upon initially receiving the transposition domains, ARC identified a noticeable discrepancy between the provided domain and the geometrically valid domain. Noted that UW subsequently updated the domains by revising the underlying methodology, and indicated that this update resolved the issues previously observed in the Allegheny.

John Covey (ARC):
Confirmed that the Allegheny issues was resolved.

Erica Schmitz (STARR II):
Noted that the updated methodology introduced a hole in the South Platte transposition domain that does not pass the QC check. Observed that this issue connects back to earlier discussions initiated by Kyle regarding storm catalogs and reflects broader considerations for a national‑level process for developing transposition domains. Indicated that, as the teams continue working through storm catalog generation, there may be a need to revise elements of the SOP or adjust related language. 

Keil Neff (USACE)
Observed that the issue is particularly interesting and noted that it appears the team encountered an unexpected artifact in the transposition domain. Expressed interest in seeing additional detail, specifically the “donut” configuration identified within the domain and requested further technical information to better understand how it arose.
Requested additional detail on how the issue arose and noted interest in the underlying technical explanation. Observed that someone such as Sam Hartke from the USACE team might be better positioned to address the technical aspects but emphasized that seeing more detail would still be valuable. Agreed with Erica’s earlier points regarding the need for additional clarity on the national methodology and how consistency is maintained across basins. Remarked that the issue was particularly interesting and that it was notable this artifact appeared. Added that his initial reaction, based on earlier slides, was focused on how transposition domains influence limits on frequency estimates and that he had originally been thinking about overlapping domains across different HUCs. Sought confirmation that the question being raised pertained to a different issue and, upon receiving that confirmation, concluded his remarks.

David Rosa (FEMA)
Acknowledged that recent e‑mail exchanges occurred between PTS, Dan Wright, and himself over the past week, and noted that he had not realized others were not included in those communications. Added that he was trying to remain mindful of the team’s workload but wanted to recognize that some discussions may have been more visible to certain USACE personnel. Began explaining the issue and invited PTS members to clarify as needed. Explained that, on the lower right side of the slide, the transposition domain includes a rectangular protrusion and an actual hole. Noted that this feature results from overlapping the 24‑ and 72‑hour domains to form the purple overlapping region. Clarified that the underlying cause is the irregular shape of the South Platte Basin and described how, during transposition, the hole would effectively be skipped because valid placements always fall within the fully incorporated purple area. Observed that similar “valid holes” may occur using current domain‑development algorithms due to original basin geometry, even though this conflicts with SOP guidance prohibiting holes. Suggested that one option would be to remove the hole manually, emphasizing that the area would remain unused in practice because of how the watershed is shifted during transposition. 

[image: ]
Figure 1. Basin 1019 transposition domain hole explanation slide, sent via Email from Dan Wright on February 17, 2026

William Lehman (USACE):
Thanked David for the explanation and noted it was clearly presented. Proceeded to ask whether, when running StormHub, the teams are using the full transposition domain or a more limited version.

Erica Schmitz (STARR II):
Asked for clarification on what was meant by “full” in reference to the transposition domain being used.

William Lehman (USACE):
Began by clarifying his question and noted that the transposition domains provided include multiple variants. Explained that the geometrically valid transposition domain is essentially an internal buffer based on the South Platte watershed and is smaller than the broader domain, such as the 72‑hour version, which he believed corresponds to the red polygon, though he was not certain.

Erica Schmitz (STARR II):
Confirmed that the team is using the geometrically valid transposition domain. Added that the overlap issue has been addressed through recent updates to the methodology, which adjusted those differences. Asked whether John had screenshots of the original domains for reference.

William Lehman (USACE):
Continued by explaining that two separate considerations are involved when working with the transposition domains. Noted that the first relates to how a storm is physically moved during transposition, and the second concerns how its spatial extent is defined for clipping. Clarified that these two polygons serve different purposes; the clipping polygon can be larger than the set of valid placement locations. Explained that using the larger red polygon to clip the storm catalog avoids imposing any placement logic at the catalog‑generation stage. Observed that relying on the smaller purple polygon could unintentionally constrain, or even double‑count, storm placements. Advised caution against restricting the catalog unnecessarily and suggested clipping with the larger polygon, acknowledging that it would generate additional data but would avoid the outlined issue. Concluded by asking whether he was misunderstanding any aspect of the discussion.

Gregory Karlovits (STARR II):
Responded that the interpretation was correct and explained that the restricted polygon defines where valid placement points can be located during transposition. Clarified that the larger polygon represents the full spatial extent of the rainfall data and does not contain the hole, but the restricted polygon still limits which placement points are permitted. Noted that storms would never be placed in the hole, or, conversely, the watershed would never be shifted into that area, because no valid placement exists that would keep the watershed fully inside the transposition domain.

William Lehman (USACE):
Explained that the process for defining storm placements during transposition is governed by the HEC‑HMS mutator and the fishnets created for that purpose, noting that these fishnets contain the XY positions deemed valid for placement. Clarified that the valid placements are internally encoded and managed separately from the polygon itself, meaning the SOP already includes a step that addresses the issue under discussion. Added that, as long as storms are clipped using the larger red transposition‑domain polygon, the approach remains consistent with current methodology. Emphasized that multiple storm‑placement approaches are being considered, and any alternative method must still account for what constitutes a valid placement, including whether null precipitation can be allowed within the study domain or whether placements should be further optimized for efficiency. Remarked that over‑restricting the precipitation data collected from the storm catalog could create unintended limitations.

Erica Schmitz (STARR II):
Stated that the main concern originated from the geometrically valid region not meeting the AR = 20 recommendation. Explained that the initial thought was to ensure the geometrically valid area satisfied the AR = 20 criterion so it would not pose an issue moving forward. Noted that this concern likely remains even after the discussion and asked whether the issue goes away if null values are allowed outside the domain. Added that she is still trying to fully understand the need for the transposition domain to be twenty times larger.

William Lehman (USACE):
Explained that the AR = 20 check functions essentially as a hypothetical experiment, in which one calculates the point location of maximum precipitation and its influence over the study area. Clarified that this approach ignores background precipitation patterns across the domain as well as the influence of antecedent conditions on potential extremes. Described the exercise as a thought experiment and emphasized that, while it is a required check to report, it is not something that should drive significant adjustments to the overall approach.

Gregory Karlovits (STARR II):
Added that an alternative approach under consideration is to include precipitation data extending beyond the transposition domain and rely on normalization to manage the slight inhomogeneities introduced during transposition. Explained that this approach ensures valid placements always overlap the transposition domain and prevents null data from entering the basin. Noted that several methods exist to maximize usable area regardless of the area‑ratio guidance and emphasized that the distinction between the valid‑placement polygon and the full transposition domain concerns where storm centers may be located rather than how much precipitation data may be applied. Clarified that areas outside the valid‑placement region but still within the transposition domain can contribute precipitation even though they cannot host a storm center due to domain geometry. Added that edge effects can be managed through multiple strategies. Concluded by contrasting current practice, clipping at the domain boundary, with HEC‑HMS treating missing values as zeros, with the Rainy Day method, which draws precipitation from outside the domain.

Erica Schmitz (STARR II):
: Suggested that the next step is to summarize the discussion and, once further progress has been made in validating the transposition domains, revisit the topic to determine whether any actionable changes to the SOP are warranted.

Mixed Populations
David Rosa (FEMA)
Provided introductory context, noting that Headquarters has been funding a separate effort with the U.S. Army Corps of Engineers and the USGS to advance mixed‑populations research. Explained that this work aims to improve flood‑frequency estimation in watersheds where the upper tail of the distribution may be driven by a different flood mechanism than the remainder of the record. For example, a combination of atmospheric rivers and other storm types. Indicated that the PTS had reached out expressing interest in the work and associated coding to explore whether it could support storm and flood typing within the FFRD validation basins. Concluded by inviting Mike and Avital to present an overview of their work.


Mike Bartles (USACE):
Confirmed the context provided and noted appreciation for the summary. Explained that the team’s objective was to classify available flood peaks into the most important mechanisms across six regions nationwide. Described that earlier versions of the work grouped these areas into “meta‑regions,” though that terminology was later abandoned following publication feedback. Outlined that the algorithms developed can classify any continuous record into predominant mechanisms such as rain‑only, rain‑on‑snow, snowmelt‑only, tropical cyclones, tropical storm remnants, frontal systems, mesoscale convective systems, and atmospheric rivers. Noted that the long‑term intent is to publish these classifications within NWIS, allowing users to view not only peak data but also the associated flood mechanism and the justification for that classification.
Explained that the team manually classified floods to build calibration datasets for several locations, then developed automated algorithms to reproduce those classifications. Demonstrated how these methods could be applied to the South Platte using the Upper Colorado River algorithm to generate spatial and temporal distributions of flood types. Asked whether this level of classification was what the group was seeking or whether the need was instead focused on selecting individual events for simulation.

Erica Schmitz (STARR II): 
Explained that having this information will improve understanding of the dominant flood‑generating mechanisms across the full basin. Noted that, as the team progresses through the workflow, they will be able to evaluate whether those mechanisms are being replicated appropriately and to identify reasons for any differences. Emphasized the importance of ensuring that the sampling reflects the mechanisms actually driving floods within the basin and stated that the first step is to review the historical record.


Mike Bartles (USACE):
Added that there are multiple ways to evaluate and compare stochastic sampling techniques against observed data and noted that Greg conducted extensive work of this nature for the Trinity River. Explained that such comparisons help verify that sampled events are being represented correctly throughout the full chain of processes, from precipitation to runoff to flood response, and allow teams to confirm that simulated hazards align with historically observed behavior. 
Continued by outlining several items the group might find useful and noted that the relevant code has been compiled for distribution. Explained that the algorithms were written with the intention of integrating them into future software applications, with the back‑end implemented in Java. Emphasized that the code is readable, relies on shared libraries for time‑series handling, and is packaged for straightforward execution.
Described that large amounts of gridded data must be processed to develop continuous time series of SWE and precipitation for each location, and clarified that these inputs must cover the full period of record, not just recent decades, to ensure an accurate representation of historical events, including those from the late 1800s. Noted that the team relied on CONUS‑wide datasets to avoid mixing disparate regional products of varying quality and availability. 
Explained that these datasets were evaluated against ground‑based observations to confirm suitability and that 20th‑century reanalysis products are essential for very long historical reconstructions, particularly in regions with long monitoring histories such as the Allegheny. 
Clarified that time‑series formats are preferred because they allow repeated sampling far more efficiently than repeatedly performing gridded zonal statistics. Described how mixed events, where snowmelt and rainfall contribute simultaneously, are characterized by discretizing contributing drainage areas using 1,000‑foot contour intervals and focusing on subareas contributing more than 5% of total drainage. Discussed the need to determine critical duration using Bulletin 17 equation methods to represent travel times through the watershed. 
Explained that the algorithms can classify either annual‑maximum or partial‑duration events because the continuous time series allow for multiple peaks per month or more sporadic patterns. Noted that the team used Vortex to efficiently generate zonal statistics and that some colleagues used parallel approaches. 
Added that the code is implemented as unit tests to allow direct execution without a user interface, requiring only updates to file paths and gauge‑specific configuration fields such as critical duration and contour intervals. Confirmed that outputs can be written to JSON or CSV depending on preference. Concluded by noting that he had delivered a substantial amount of information and invited questions from the group.

Mathew Mampara (STARR II):
Asked Mike to confirm that the gridded datasets referenced in the presentation are publicly available and housed in a public repository. Asked whether examples of the spatial files produced for specific gauges, used in previous applications of the methodology, are available, potentially in the repository that Avital shared in the chat.

Mike Bartles (USACE):
Confirmed that extensive documentation is available on how to use Vortex to generate the required time series.

Hayden Edwards (COMPASS):
Asked Mike to elaborate on how Greg’s work was applied in the Trinity study, noting that the team achieved strong conformance metrics there. Inquired whether any of that success could be attributed to this type of flood‑typing and mechanism‑classification work.

Gregory Karlovits (STARR II):
Explained that a significant component of the Trinity work focused on meteorological flood typing rather than hydrologic distinctions, noting that in that basin the flood response is primarily driven by meteorology rather than snow‑related processes. Clarified that rain‑on‑snow events were not a major concern in the Trinity, and that the team built upon methods from an earlier study that performed storm typing for precipitation‑frequency analysis. Noted that they expanded that framework to extract as much value as possible from storm typing and to identify which distinctions were meaningful for flood response. Described that the pilot study involved full storm typing and provided a clear example of how interactions between storm types and initial conditions produced credible watershed‑wide flood responses. Observed that the Trinity is somewhat unique relative to the current validation basins because it lacks substantial snow‑related contributions, meaning most variability in causative mechanisms was meteorological. Emphasized that, in other basins, flood behavior will reflect a mixture of meteorological and hydrologic drivers, making it important to evaluate impacts across gauges to understand which subbasins are snow‑dominated. Concluded by noting that, in some areas, storm type and flood type are effectively identical, as in the Trinity, while in others, flood typing extends well beyond the meteorological storm type.

Hayden Edwards (COMPASS):
Noted appreciation for the explanation and added that the team has discussed this internally. Observed that there are likely many points throughout the full FFRD workflow where this type of analysis could provide value.

Mike Bartles (USACE):
Stated that the analysis will be useful at multiple points in the workflow, at the beginning, to support selection of appropriate events and ensure correct proportions; in the middle, to verify intermediate results during conformance; and at the end, to confirm that hazards are mapped correctly, even when they differ from historically observed events, provided those differences are due to modeled changes.

Hayden Edwards (COMPASS):
Asked whether, once the full workflow is implemented, it would also be possible to classify all of the simulated events.

Mike Bartles (USACE):
Noted that it may not be necessary to classify events after the fact, as the boundary conditions selected during sampling typically make the flood type apparent from the outset. Explained that post‑simulation classification is still possible if desired, allowing results to be processed afterward to determine flood type. Added that he could provide the six classes along with the directory structure needed to ensure the import statements function properly. Explained that the algorithms run as unit tests and do not require navigating complex dependencies, aside from a single shared component, HTT monolith, for which he could supply the necessary JAR file.



Mathew Mampara (STARR II):
Summarized the discussion, noting that the information shared was extremely helpful. Expressed appreciation and added that the team looks forward to applying the methods to the validation basins, including the South Platte.

Mike Bartles (USACE):
Responded that he would also be very interested in seeing how the algorithms perform. Began to ask whether the team could share results but stopped himself, noting that he was not in a position to direct their work, and concluded his remarks.

Mathew Mampara (STARR II):
Responded affirmatively and noted that the interest in this work stemmed from recognizing its relevance to the South Platte. Confirmed that the team will share updates as their work progresses.
Remarked that the mechanism component is something the team has been working to incorporate throughout the workflow, at the beginning, middle, and end, echoing the points Mike raised. Noted that this approach aligns with the direction the team intends to pursue.

John Covey (ARC):
Added that while the focus may be greater elsewhere, he is also interested in seeing the results for the Allegheny.

Mike Bartles (USACE):
Commented that the Mid‑Atlantic states experience flooding from numerous mechanisms throughout the year, noting there is no month without potential flood risk. Observed that the South Platte can also flood in many different ways and emphasized that flood behavior is complex across the country. Added that the team is developing a standard operating procedure and corresponding estimates for the full workflow duration, from start to finish. Explained that results from the validation basins, such as the South Platte, will provide another data point to help refine those estimates. Noted that these results could help determine the average processing time per gauge and illustrate economies of scale when analyzing larger numbers of gauges. Asked whether the team would be willing to share that information once available.

Mathew Mampara (STARR II):
Agreed that the team can provide the requested information. Noted that the only potential complication may be timing due to possible disruptions but confirmed that the team will track the level of effort involved and share that information back. Concluded by affirming the commitment to do so. Added that sorting out the remaining details and interpreting the results will be extremely valuable. Requested that maps be shared as well, noting particular interest in spatial representations of flood‑type distributions.

Mike Bartles (USACE):
Emphasized that cost is not a concern and noted that the key interest is understanding the time required for each step of the process. Clarified that he wants to know how long it takes to gather the necessary information, process the datasets, apply the algorithms, and determine how many iterations are required. Added that sorting out the remaining details and interpreting the results will be extremely valuable. Requested that maps be shared as well, noting particular interest in spatial representations of flood‑type distributions.

Mathew Mampara (STARR II):
Commented that the charts included in the report were particularly compelling and captured the team’s attention. Noted that, as they consider the future of flood science documentation, this style of illustrating mechanisms across the basin aligns closely with how they envision future FIS‑equivalent products.

Mike Bartles (USACE):
Responded appreciatively and asked whether he should send the code to Dave for distribution as needed.

David Rosa (FEMA):
Responded that any method of sharing the code would be fine and noted that he was unsure whether Mike planned to send the actual code or a link to a repository. Indicated that replying directly to the PTS and copying him would work.


Mike Bartles (USACE):
Noted that the code is not hosted on GitHub but explained that he would zip the necessary classes and provide a sample directory structure to illustrate how the packages should be organized, allowing the team to recreate the setup on their side.

David Rosa (FEMA):
Responded affirmatively and requested that Mike reply to the PTS and copy him and Matt Dirksen.

Mike Bartles (USACE):
That works. Thank you guys for your interest. Mixed populations has been a pet rock of ours for a long time. I'm glad to see.

Meeting concluded
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