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Workshop Summary 

The NGOM+N2E2 team is leveraging almost a decade of transdisciplinary science and relationship 

building with coastal decision-makers to develop actionable data products for natural resource 

management and community planning in the face of sea-level rise (SLR). Progress made during the 2010-

2017 Ecological Effects of Sea Level Rise in the Northern Gulf of Mexico (EESLR-NGOM) project has 

generated a paradigm shift in how coastal vulnerability to SLR can be assessed. Further refinement and 

expansion of the storm surge (Coastal Dynamics of Sea Level Rise (CDSLR)) and salt marsh (Hydro-MEM) 

modeling capabilities and approaches from the EESLR-NGOM efforts will enable coastal decision-makers 

to consider how coastal processes interact with natural and nature-based features (NNBFs) to reduce 

potential vulnerability.  

The Management Transition Advisory Group (MTAG) and the project team for the NGOM+N2E2 project 

met face-to-face for the first time on June 28, 2017 to exchange knowledge, expertise, needs, and 

perspectives between researchers and key stakeholders. See the NGOM+N2E2 2017 Workshop Report 

for more details. On July 12, 2018, the MTAG and project team met again to strengthen their 

collaborative efforts, explore project progress, and provide initial reactions to preliminary data outputs 

and research. See the NGOM+N2E2 2018 Workshop Report for more details. All members of the MTAG 

(a group of natural resource managers, restoration specialists, and Extension and outreach professionals 

from across the northern Gulf) were invited. Local stakeholders (e.g., local regional planning councils 

and commissions, elected officials, municipal staff, etc.) were also invited in order to provide additional 

perspectives and local knowledge from coastal Alabama and northwest Florida. The majority of the 

NGOM+N2E2 project team was present, including social scientists (e.g., qualitative/quantitative experts 

and socioeconomic researchers) and natural scientists and engineers with expertise in biogeophysical 

modeling.  

Workshop participants were refreshed on the NGOM+N2E2 project goals, objectives, and timeline; were 

apprised of project progress; and gave input on multiple aspects of the project. Participants reviewed a 

draft economic impact analysis (EIA) data-sharing platform to provide feedback on the platform clarity, 

ease-of-use, and potential applications. Further, there was a review of key findings and progress on the 

nuisance flood modeling. Attendees also considered opportunities, concerns, and decision-making 

potential of outputs from the barrier island maintenance comparison research. Enhancements and new 

formatting of Hydro-MEM outputs were reviewed with participants and they further explored the data 

and initial impressions of new output formats. The participants were engaged through multiple 

techniques and approaches to encourage open and robust feedback. These mechanisms included 

PowerPoint presentations of pertinent background information and research methods with time for 

question and answer; open dialogue sessions; digital and online mapping exercises; focus groups; 

facilitated discussion; and an icebreaker activity. 

The workshop was a successful third face-to-face meeting of the MTAG and the project team that 

generated critical information, maintained project momentum, and expanded productive relationships 

between Gulf stakeholders and researchers. Participants were reminded of the project goals, objectives, 

and timeline, were shown how their contributions have helped to shape and improve the research to 

date, and gained additional knowledge on the science in the project. Concomitantly, NGOM+N2E2 

researchers gained valuable information that will enhance analyses, output framing, and refinement of 

data products. Results from the workshop evaluation surveys show that participants thought that the 

workshop was a positive experience that was a good use of their time, increased their knowledge, and 

provided information to be applied to their future work.  

http://masgc.org/assets/uploads/documents/NGOM%2BN2E2_Workshop_Report_2017_06_28.pdf
https://drive.google.com/file/d/1_K2B8TBayI4DxvAU-gvhuSh7l1HVxPOS/view
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Workshop Objectives 

• To provide an update on the NGOM+N2E2 work that has been accomplished in the past year 

• To understand how MTAG participation has shaped and guided the NGOM+N2E2 project to date 

• To explain how economic impact assessment (EIA) input data have been improved 

• To review preliminary nuisance flood modeling approaches and preliminary output data 

• To explore EIA data outputs and demonstrate the preliminary story maps 

• To review approach for a morphological modeling framework for barrier island resilience 

• To provide an overview of marsh data collection and processing 

• To explain how Hydro-MEM has been refined for application in the NGOM+N2E2 project 

• To identify and understand the perceptions and needs of the MTAG and local stakeholders regarding 

various NGOM+N2E2 project-related topics 

 

• • • • • 

 

 

Workshop Attendees 
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Karim Alizad, LSU* 

Len Balthis, NOAA NCCOS* 
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Mary Kate Brown, AL TNC 

Christine Buckel, NOAA NCCOS* 

Anna Buford, AL DCNR 

Ali Burgos, NOAA NCCOS* 

Cynthia Cannon, City of Pensacola 

Renee Collini, NGOM SSC* 

Diana Del Angel, TAMU CC* 

Denise DeLorme, LSU* 

Brian Fair, ALDOT 

Rebecca Ferguson, City of Pensacola 

Casey Fulford, Baldwin County 

Kerrith Fiddler, City of Pensacola 

Scott Hagen, LSU* 

Marian Hanisko, NOAA OCM 

Jenna Harper, Apalachicola NERR 

Patric Harper, US FWS 

Mikaela Heming, NGOM SSC* 

David Kidwell, NOAA NCCOS* 

Sara Martin, NGOM SSC* 

Justin McDonald, US Army Corps of Engineers 

Trevor Meckley, NOAA EESLR* 

Stephen Medeiros, Embry-Riddle* 

Christian Miller, Mobile Bay NEP 

Charles Morgan, Escambia County 

Sandy Parfait, LSU* 

Davina Passeri, USGS* 

Jim Pahl, LA CPRA 

Jereme Phillips, US FWS 

Scott Phipps, Weeks Bay NERR 

Erin Plitsch, US NPS 

Margo Posten, Grand Bay NERR 

Rhonda Price, MS DMR 

George Ramseur, MS DMR 

Mike Shelton, Weeks Bay NERR 

Jane Smith, US Army Corps of Engineers 

Sonia Stephens, UCF* 

Carrie Stevenson, UF IFAS 

Will Underwood, AL DCNR 

Sonia Vedral, NGOM SSC* 

Chris Verlinde, UF UFAS/FL Sea Grant 

David Yoskowitz, TAMU CC* 

*denotes affiliation with project team 
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Description of Workshop Activities and Content 

Welcome, Introductions, & Ice Breaker 

Participants used an online survey with interactive map to 

identify points of interest nearby and their perception of sea-

level rise (SLR) vulnerability of the location. Then the facilitator, 

Ms. Renee Collini, added storm surge layers from a variety of 

SLR scenarios. As individuals’ points of interest were inundated, 

they were asked to state their name, organization, and why 

that particular location was important to them. The icebreaker 

introduced participants to the types of data layers they would 

be learning about and gave participants a chance to learn 

about the area and each other in a non-traditional way. 

Additionally, participants were provided a handout pointing 

them to where they could locate the data layers directly and to 

find an informational video describing the concepts behind the 

science, how changes in storm surge may impact their 

communities, and options for addressing this changing risk (Fig 

1). 

 Project Overview & Update 

Dr. Scott Hagen, Lead-PI on the project, introduced the other PIs, collaborators, and NOAA Ecological 

Effects of Sea Level Rise (EESLR) Program Managers on the project (Fig 2). Scott reviewed the project 

acronym, NGOM+N2E2, to remind participants that the overarching goal of the project is to assess the 

ability of Natural and Nature-based features to mitigate storm surge and nuisance flooding in the 

Northern Gulf of Mexico. These analyses will include Economic Impact Analyses and Ecosystem Services 

Valuation. Scott then discussed the process diagram for the NGOM+N2E2 system, identifying how the 

individual research components and MTAG participation fit together to, hopefully, achieve 

transdisciplinary research outcomes and outputs from the project. See presentation in Appendix E for 

details.  

Next, Renee briefly reviewed with participants the contributions of the MTAG to the project progress. 

She quickly touched on the principles behind the MTAG role, which is to narrow the options for analysis, 

improve data access and awareness, and to help shape data products to ultimately result in usable 

science. Renee then spent some time discussing the activities of MTAG so far and highlighted specific 

impacts the MTAG has had on the project. See presentation in Appendix E for details.  

Understanding Changes in Flood Risk – Large and Small: Economic Impact Analysis 

Ms. Diana Del Angel presented on the economic impact analysis (EIA) research including a review of the 

goal, the enhancements to the input datasets to increase the accuracy and applicability of the EIA, and 

preliminary results of the EIA. Diana explained that the goal of the EIA is to understand the socio-

economic impact and exposure to storm surge under various SLR scenarios. She also reviewed which 

metrics are being utilized to communicate impacts and exposure. Broadly, the metrics describe impacts 

and exposure to insured assets, people, and infrastructure and can also capture indirect impacts (e.g. 

loss of sales volume). Diana then highlighted the work that had been undertaken to enhance the input 

datasets utilized to assess these metrics. For example, for critical facilities the original dataset was based 

on mailing addresses of the facilities instead of their physical location, so she utilized Google Earth to 

Figure 1 Card provided to participants. Top panel is the 
front of the card explaining where the data layers can be 
found. Bottom panel is the back of the card showcasing 
a video that explains the concepts in the data layers. 
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adjust the dataset to reflect the actual locations of the facilities. Diana then reviewed the preliminary 

EIA results for several metrics including the dollar value of building losses, number of buildings 

impacted, critical facilities, and displaced persons. See 

presentation in Appendix E for details.  

After Diana’s presentation, workshop participants 

were then given an opportunity to explore the data 

first-hand (Fig 2). Participants were provided with 

access to a story map that presented the EIA results 

for dollar value of building losses, number of buildings 

impacted, critical facilities, and displaced persons. 

Results were displayed for different SLR scenarios and 

were aggregated at different levels. Participants were 

asked to provide their general impressions, offer 

examples of how these data might be applied, 

highlight specific opportunities for improvement, and 

identify questions about the data.  

Analysis of the participant feedback collected during 

the review of the EIA data revealed that participants 

felt that the interface was easy to navigate and 

generally the data were presented in a clear manner. 

The data were perceived to be very useful with many 

potential applications. There were suggestions for 

specific improvements of how the data could be 

improved. Suggestions ranged from simple formatting issues such as data layer transparency to more 

advanced analyses such as providing total number of critical facilities in an area in addition to the 

number of critical facilities impacted. Additionally, there was interest in connecting some of the metrics 

so that they could be viewed concurrently instead of separately. See Appendix A for a more in-depth 

review and list of suggestions. 

In addition to providing feedback on individual metrics, participants also ranked their preferred method 

of data aggregation between 10 km2 hexagons, census tracts, census places, and state house voting 

districts. The results of the prioritization exercise were tied between voting districts (7) and census 

tracts (7). A large-group discussion with the participants after the prioritization exercise identified that 

participants felt each aggregation type was better suited to different applications. For example, census 

tracts are good for grants, voting districts are good for speaking to politicians, and the hexagons are 

good for zooming in or generating unique footprints. Ultimately, participants wanted the ability to 

choose which summary they were viewing of the top three. Additionally, they wanted the ability to 

select and aggregate multiple hexagons. 

Key Points from Participant Feedback on Preliminary EIA Data Products  

• Participants felt the story map was clear and that the data have a variety of potential 

applications and could be used by decision-makers from a multitude of sectors 

• To enhance the story map usability, participants suggested: 

o Formatting improvements to enhance clarity 

o Additional analyses and data to include, the majority of which were aimed at providing 

context to the data (e.g. viewing multiple metrics at once) 

• Data aggregation should be flexible so participants can apply it for different purposes 

Figure 2 Participants reviewed the preliminary EIA data first hand 
(top) and then provided feedback for each data type on their 
general impressions, how the data may be applied, highlight 
specific opportunities for improvement, and identified questions 
about the data (bottom). 
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Understanding Changes in Flood Risk – Large and Small: Nuisance Flooding 

Next, Dr. Matt Bilskie reviewed the work on nuisance flooding. Matt began by defining nuisance 

flooding, also known as high tide or sunny day flooding, in terms of its potential impacts, which are 

inconveniences (e.g. disrupting traffic and/or commerce) and minor amounts of damage. The frequency 

of nuisance flooding is expected to increase with rising seas, negatively impacting coastal economies 

and infrastructure with subtle impacts to ecosystems. Matt then reviewed the model employed to 

predict nuisance flooding and the two nuisance flooding events he used to validate the model. The 

model showed good agreement across multiple locations in coastal Mississippi and Alabama for both 

flood events. Major takeaways from Matt’s research were that preliminary results indicate that wind-

waves are negligible to the generation of nuisance flooding in the area. A key finding is the recognition 

that nuisance flooding can occur outside of spring tides, i.e., it does not only happen during so-called 

king tides. Utilizing the model he developed, Matt then showed preliminary results mapping projected 

changes in the nuisance flooding footprint on Dauphin Island with SLR. He concluded with a summary of 

the work and planned next steps. See presentation in Appendix E for details. 

After Matt’s presentation there were two questions from the participants. The first was regarding the 

contribution of rainfall to nuisance flooding events. Matt explained that while rainfall is not currently 

integrated into the modeling results, it is something that they have considered. The other question was 

about the role of barometric pressure in causing the flood events. Matt clarified that in the northern 

Gulf shifts in barometric pressure do not significantly contribute to nuisance flood events.  

Key Points from Nuisance Flooding Research Update 

• Preliminary results indicate that wind-waves are negligible to the generation of nuisance 

flooding in the area. 

• Nuisance flooding can occur outside of spring tides, i.e., it does not only happen during so-called 

king tides.  

Understanding Changes in Flood Risk – Large and Small: Focus Groups 

Two concurrent focus groups were conducted by Drs. Denise DeLorme and Sonia Stephens: one with the 

core MTAG members and the other with local coastal Alabama/northwest Florida stakeholders. The 

general purpose of the focus groups was to gain insight into stakeholders’ perceptions, experiences, and 

information needs regarding nuisance flooding, NNBFs, and economic impact analyses (EIA). Results 

from this qualitative social science research method provided the project team with a better 

understanding of what information is considered most critical for evaluating and making decisions 

between NNBFs and other project options and why. The focus groups also provided stakeholder 

impressions and management needs regarding nuisance flooding and nuisance flooding mitigation. 

Additionally, the team gained insight into perceptions and current applications of EIA. See Focus Group 

Executive Summary in Appendix B for details. 

Assessing Barrier Island Maintenance Strategies 

Dr. Davina Passeri presented the research exploring what, if any, benefit there is to considering SLR in 

barrier island re-nourishment strategies. She began by reviewing the importance of barrier islands as 

NNBFs for coastal communities. Davina then described the methods for exploring the research question 

by utilizing Dauphin Island, AL as a case study to evaluate three potential barrier island maintenance 

strategies: 1) do nothing after storms, 2) nourish after each storm, and 3) nourish after each storm 

accounting for SLR. The analysis looks at impacts over 30 years based on feedback from the last MTAG 

meeting (see NGOM+N2E2 2018 MTAG Workshop Report). Then she explained how the outputs from 

https://drive.google.com/file/d/1_K2B8TBayI4DxvAU-gvhuSh7l1HVxPOS/view
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the model runs under each scenario can be translated into a variety of metrics that can be used to 

describe cost-benefit trade-offs of each strategy. See presentation in Appendix E for more details. 

After Davina’s presentation, the participants split into small groups 

to provide feedback on the potential metrics for the cost-benefit 

analysis. Groups participated in a guided discussion led by a 

facilitator exploring in more detail six individual metrics and a 

seventh metric that combines the previous six metrics (Table 1). 

The results were captured live on large posters to guide the 

conversation. For each metric, participants were asked to identify 

suggested format/content, questions or concerns, and to rate on a 

scale of one to five with five being the highest, the decision-making 

potential.  

Analysis of the participant feedback demonstrated that a 

cumulative cost-benefit analysis was overwhelmingly rated as 

useful and all of the individual outputs were ranked at a 3.7 or 

higher. On average, metrics that included cost (e.g., surge impact 

on barrier island) rated higher in decision-making potential. Participants did stress that the decision-

making potential was heavily dependent on what the findings are and who the targeted decision-makers 

are (e.g., National Park Service vs. a municipality). Suggested formats and content were dependent on 

the individual metric. There were multiple suggestions for format and content that included alternatives 

or supplements to improve maps such as videos, infographics, and first-hand stories of the impacts. 

Concerns were also dependent on the metric type and included concerns about estimating cost of sand, 

how much data would be needed for assessment of any cost impacts to be comprehensive, timescale of 

these costs, and the sensitivity of many of these topics in the public and political arenas. See Appendix A 

for a more in-depth review and a breakdown of feedback by metric. 

Key Points from Participant Feedback on Barrier Island Maintenance Metrics 

• All of the potential metrics were rated as having high decision-making potential. 

• Suggested formats and content included creative mechanisms for sharing the information while 

capturing attention and providing context such as videos, infographics, and sharing anecdotal 

stories. 

• Concerns were dependent on individual metrics, but some recurrent topics were how costs for 

sand and renourishment would be estimated, the volume of data needed for comprehensive 

cost impact assessments, timescale of the costs, and the sensitivity of these topics in the public 

and political arenas. 

Hydro-MEM: New Regions and New Outputs 

Hydro-MEM discussions opened with an update from Dr. Stephen Medeiros on data collection to inform 

the expansion of Hydro-MEM coverage. Stephen spoke about field work in the Pascagoula River Delta 

where they collected topographic points, above ground biomass samples, soil cores, and synthetic high-

ground points. The synthetic points were in response to a lack of high-ground points that were not 

denuded of vegetation in the marsh. See presentation in Appendix E for more details.  

The discussion continued with a presentation from Dr. Karim Alizad on improvements made to Hydro-

MEM. Karim began by reviewing aspects of Hydro-MEM that have been enhanced such as advancing the 

below ground biomass processes and the new capacity to identify mudflats. Additionally, Karim 

Potential Cost-Benefit Analysis Metrics  

▪ Change in sand on barrier island 

▪ Change is surge on barrier island 

▪ Change in surge “behind” barrier 

island 

▪ Cost to replace sand 

▪ Surge impact on barrier island 

▪ Surge impact “behind” barrier 

island 

▪ Cost benefit analysis combining 

all the previous metrics 

Table 1 Lists the metrics that could potentially be 
utilized for understanding the trade-offs of 
different renourishment strategies. 
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reviewed a new way to classify Hydro-MEM outputs (Fig 3). Previously, the model outputs were only 

classified as high-, medium-, or low-productivity marsh. The new classification is high [elevation] marsh, 

low [elevation] marsh, and high-productivity marsh. Karim then reviewed the benefits that have been 

realized with this new classification approach when it was used in Plum Island, MA. Lastly, Karim 

reviewed the ongoing work to expand Hydro-MEM into the Florida Big Bend region. See presentation in 

Appendix E for more details. 

 
Figure 3 Slide from Dr. Karim Alizad's presentation comparing the two methods for classifying 
Hydro-MEM outputs. The left parabola is the original classification approach, on the right is the 
new classification approach. 

After Karim’s presentation, the participants split into large groups to review the new classification 

system up close and to provide feedback (Fig 4). Participants were asked to identify strengths of the new 

classifications, concerns or questions they have, and other products/analyses apart from the maps they 

would be able to utilize.  

Overall, participants felt that the descriptions of low 

marsh and high marsh with the relationship to species 

composition was intuitive and helpful. Participants also 

thought including mudflats was a strong addition that 

could benefit ecosystem services valuations. There was 

a great deal of confusion with the new classification 

approach and how it had a combination of productivity 

and elevation references. The productivity parabola did 

help clarify what the different delineations meant (Fig. 

3), but did not alleviate the confusion. One suggestion 

was to call high-productivity marsh a transition zone, 

though there were split feelings among Group One on if 

this would ultimately be an accurate description. There 

was also extensive discussion on if there should be 

different high-productivity zones for each low marsh and high marsh given the different species found in 

each.  

Suggested additional outputs or enhancements of the new output included marsh migration potential 

with consideration of several relevant factors (e.g., landownership); the provision of graphs and tables in 

Figure 4 Participants used an interactive smart board to explore 
the Hydro-MEM outputs for Plum Island, MA with the new 
classification and the old classification. 
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addition to maps showing total amount and rates of change; including directional arrows to show 

change in species composition; and coupling maps of change with stories and photos of change.  

Key Points from Participant Feedback on New Hydro-MEM Output Classification 

• Participants felt the descriptions of low marsh and high marsh with the relationship to species 

composition was intuitive and helpful. 

• Ability to identify mudflats was identified as a strong addition. 

• Inclusion of high-productivity marsh as a class with high [elevation] and low [elevation] marsh 

confused the participants. 

Key Points from Participant Feedback on Additional Outputs to Complement Hydro-MEM 

• Participants suggested including with marsh migration consideration of relevant factors (e.g., 

land ownership). 

• Graphs and tables to supplement maps showing total amounts and rate of change. 

• Additional graphics and information on the maps to enhance their story-telling capacity 

 
Wrap-up 

Renee thanked the participants for their time and valuable input and encouraged everyone to 

immediately complete the printed workshop evaluation survey that was provided in the information 

packets that were distributed to participants at the beginning of the workshop. A copy of the evaluation 

survey instrument is provided in Appendix C. 

 

Workshop Evaluation Survey Results 

Total Participants: 26   Total Responses: 19  

Summary of Method 

The printed workshop evaluation survey was provided to all participants at the beginning of the 

workshop and collected immediately at the end of the workshop. The survey instrument was comprised 

of both closed-ended and open-ended question formats and was only distributed to MTAG participants 

(not to any of the project team members). The evaluation survey instrument is included in Appendix C. 

One participant followed up with an emailed survey. Further, several of the participants left early, 

causing a depressed response rate.  

Quantitative Responses 

Quantitative responses indicated an overall positive experience and successfully meeting the workshop 

objectives. On a Likert scale ranging from 1 (Strongly disagree) to 5 (Strongly agree), participants agreed 

that the workshop was a good use of time (average rank = 4.6*), increased their understanding of the 

project and accomplishments (4.7*), increased their knowledge on specific aspects of the project and 

preliminary results (4.4*), and had sufficient opportunities to provide input (4.7*). Participants were also 

asked to rank their satisfaction with different aspects of the workshop on a Likert scale from 1 

(Extremely dissatisfied) to 5 (Extremely satisfied). Workshop content, format, length, skill of presenters, 

opportunities to interact and ask questions, and overall experience were all scored very positively 

(average rank across all = 4.7*). None of the elements of the workshop were ranked below a 3 (Agree). 

The majority of respondents had not participated in previous MTAG activities; 61% had not attended the 

2018 workshop, 78% had not attended the 2017 workshop, 61% had not attended either of the previous 

workshops. Sixty seven percent of the respondents said they intend to come to the next MTAG 
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workshop, and the others said they were unsure. One of the respondents said that their uncertainty was 

based on location and timing. None of the respondents said that they were not planning to attend the 

next workshop.  

*Excludes one respondent that appears to be an outlier; it is unclear if the person’s responses are a 

mistake – a common issue with Likert scales. Scores when outlier is included are (in order as they appear 

above): 4.6, 4.6, 4.2, 4.5, 4.5. 

Qualitative Response 

Open-ended responses also provided insight into what participants found most useful and captured 

additional questions the participants had. Comments regarding what participants found most useful 

highlighted discussions about the barrier island research, exploring the EIA data, and networking 

opportunities. For example, in response to “What aspect of this workshop was most useful to you? 

Please explain”, one respondent said, “Barrier Island/Dauphin Island discussion” and another said, 

“Barrier Island section + discussion”.  Six of the 19 respondents to the same question directly cited the 

EIA exploration through comments such as “The use of economic impact analysis data as this helps 

support my restoration work” and “Economic impacts and time to use the EIA data”.  

When asked about additional questions participants had as a result of participating in the workshop, 

only one participant had a question. This participant was asking about opportunities to partner with 

existing software platforms to share some of the data. Additional questions people have about the 

NGOM+N2E2 project were heavily focused on understanding the next steps and additional products.  

When asked about recommendations for future workshops, responses spanned a wide range of topics 

from supporting current format to additional activities. Some concrete suggestions for improvement 

included asking that individuals not participating in small group activities step outside (“When in small 

groups – have the project team go to another room to chat”) and allowing more time for data 

exploration (“A little more time. Wanted more time to look at EIA and Hydro-MEM”). There were five 

comments supporting the current format such as “Appreciated all the hands-on + out-of-seat activities, 

keep those!” and “No recommendations – it was excellent”. There were also two specific requests for 

information and activities: “How the team plans to roll the products out at the end of this project…” 

and “Demos from the ESRI story map… It can be a very political process for some communities to 

adopt a Post-Disaster Redevelopment Plan. To the extent this data can help promote the value of 

those plans it would be very helpful.” 

 

 

Figure 5 Participants having fun and providing feedback at 
the same time which reflects the evaluation results. 
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EIA Data Presentation Feedback Summary 

Overall Comments 

General Impressions: Participants felt that the interface was easy to navigate and often the data were 

presented in a clear manner. The data itself was perceived to be very useful with many potential 

applications.  

Improvements: These are improvements that were brought up across all data types 

• Layers need to be more transparent – blocks location information and inundation layers 

• Adding totals for contextual comparison – e.g. x of y buildings inundated 

• Additional info available when you click on the data layer (e.g. function similar to how the 

hexagons do in building loss) 

• Need to be able to see the legend when zoomed out 

• “Stillwater” language is not clear/overly technical – replace with “floodplain” or alternative 

language that is more communicative 

• Change in basemap should match across all scenarios 

• Header could be smaller, with more room for the maps 

General Comments/Suggestions: A few references were made to cross walking the data for context 

(e.g. number of buildings impacted to provide context to building loss data) or to provide more 

information. Specifically, recommended pairings were: 

• Cross analyses on demographic data coupled with displaced people and building loss to better 

understand potential needs and mitigation/preparation strategies 

o Similar with building loss and impacted critical facilities 

• Combine the building loss and buildings impacted to provide context to each other 

Preferred Aggregations 
Results: Voting Districts (7); Census Tracts (7); Hexagons (5); Census Places (0) 

Discussion Summary:  

Generally, the discussion reflected the voting: there were no major advocates for Census Places, but the 

other three formats were equally sought after. Each aggregation type was better suited for different 

applications, though none of them were good for all applications. For example, census tracts are good 

for grants, voting districts are good for speaking to politicians, and the hexagons are good for zooming in 

or generating unique footprints. Ultimately, participants wanted the ability to choose which summary 

they were viewing of the top three. Additionally, they wanted the ability to select and aggregate 

multiple hexagons.  

 

Data Type Specific Comments 

Number of Buildings Damaged 
Potential Data Applications: FEMA applications & NFWF grants  

Opportunities to Improve: 
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• Include additional data: year built, economic opportunity zones, freeboard requirements 

• Define voting districts 

• Incorporate NAICS data for economic impact 

Other Comments: Escambia County has significant data on their building stock (Escpa.org or City of 

Pensacola (city view)) 

Displaced Persons 
Potential Data Applications: Planning shelter locations 

Opportunities to Improve: 

• Add evacuation routes 

Other Comments: In upper Fish River people have already been displaced, but the layers were 

showing a zero; Consider changing “people” to workforce 

Building Losses 
Potential Data Applications: Review projects (restoration, protection, living shorelines) for viability 

and appropriateness; Grant proposals (e.g. NFWF resilience fund) 

Opportunities to Improve: 

• Breakdown of building loss type (residential, commercial, etc.) when click on the layers 

• Add a municipal option to just select cities or subdivisions or neighborhoods  

• Definition of what type of buildings were utilized to calculate losses 

Other Comments: How can we export to share in proposals/presentations?; Still want access to 

block level data 

Impacted Critical Facilities  
Potential Data Applications: Grants for infrastructure; Discussions with local EOC; Santa Rosa County 

Vulnerability Analysis 

Opportunities to Improve 

• Color code red, yellow, green 

• People often ask for the source of critical facility data and when it was updated – please add 

to the story map 

• It is not intuitive that there are not six dots if six facilities impacted (Example: Bayou la Batre) 

Other Comments: It is most useful with “imagery with labels” view 

 

  



NGOM+N2E2 MTAG August 2019 Workshop Report  Appendix A: Summary of Collected Feedback 

Barrier Island Small Group Discussion Summary 

Review of Process 
As a reminder, this portion of the workshop was devoted to understanding how the research Davina and 

Matt are pursing around barrier islands could be useful to decision-making. 

We asked participants to consider each potential “output” individually and as a cohesive cost-benefit 

analysis. The specific outputs we asked about were: 

• Change in sand on barrier island 

• Change in surge on barrier island 

• Change in surge behind barrier island 

• Cost to replace sand on barrier island 

• Surge impact on barrier island 

• Surge impact behind barrier island 

• Cost benefit analysis 

For each output participants were asked to consider what kind of format and content they would like to 

see from the output, identify any questions or concerns they had, and rate from 1-5, with 5 being the 

highest, the decision-making potential.  

General Findings 
A cumulative cost benefit analysis was overwhelmingly rated as useful and all of the individual outputs 

were ranked at a 3.7 or higher, with cost information on average rating higher. The decision-making 

potential seemed very dependent on what the findings are and who the targeted decision-makers are 

(e.g. NPS vs a municipality). 

Summary by Output 

Change in sand on barrier island 
Format/Content 

• Cross section of volume or elevation 

• Map demonstrating the change – perhaps animated or interactive story map 

• Summary table with volume change 

Concerns/Questions 

• Timescale/timeline 

• Where does the lost sand go? 

o Particularly sand that stays in the system – maybe go from subaerial to subaqueous 

• Is the position of shoreline more important than volume of sand [for flood protection]. 

Decision-Making Potential: Average: 4.5; very high for public communication 

Cost to replace sand 
Format/Content 

• Infographic 

• Map with money layers/icons 
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• Table with upfront costs, maintenance costs, habitat restoration costs, and time elements 

Concerns/Questions 

• Variable costs of sand 

• Provided a rate from 2017: $2.2 million/linear mile going up to the dune line 

• Political controversy 

• GOMA is working on a sediment source resource & Corps have data 

• When sand is pushed into private property the owner is responsible for putting it back – are 

those costs being considered? 

• Too much detail for public communication 

Decision-Making Potential: Average: 5; Help with determining if renourishment is worth doing 

Change in surge on island 
Format/Content 

• Interactive map 

o Slider that lets you change dune height to see change in surge 

o Many suggestions of what to include such as inundation over ground and infrastructure 

Concerns/Questions 

• Are dredging activities included in this? 

• Timescale will be important consideration when presenting these data 

Decision-Making Potential: Average: 3.7; Not as important for islands that are not populated and would 

be very useful for public communication 

Change in surge behind island 
Format/Content 

• Same as on island 

• Time lapse video of depth of inundation – similar to Davina’s graphic/Matt’s vector animation 

• Change in wave climate behind island 

• Threshold of when barrier island no longer helps mainland 

Concerns/Questions 

• Same as on island 

• Concerns about public missing base knowledge for this to be impactful 

Decision-Making Potential: Average: 4.4; Diminished value if there is not a change 

Impact on barrier island 
Format/Content 

• Interactive maps 

o Include: economics broken down by type/sector; nourishment sliderbar to see changes 

in cost with and without nourishment 

• Capture costs for service on west end by reaches 

• Information at a fine enough resolution that will allow identification of economic drivers 

Concerns/Questions 
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• Concerns with how tourism is calculated 

• Inclusion of projections with and without increased development 

• Quality/resolution of economic input data; inclusion of economic diversity (or lack of) 

• Won’t capture the true trade-offs 

• Sensitive topic to communicate to the public 

Decision-Making Potential: Average: 4.7 on a habited island, 4 on an uninhabited island; This will help 

politicians because it has dollar values, help in evaluate risk people are willing to take, will help 

communicate risk to the public 

Impact behind barrier island 
Format/Content 

• Same as on barrier island 

• Anecdotes/storytelling format from people on the ground 

Concerns/Questions 

• Same as on barrier island 

• Value of these depends on what is behind the barrier island 

• Missing the value of impact to sensitive habitats behind the island 

• Will be hard to prove/get buy-in 

Decision-Making Potential: Average: 4.3, Depends on the decision-maker (e.g. NPS vs municipality) 

Cost benefit analysis 
Format/Content 

• Calculator tool 

• Simple factoids (e.g. $0.05 of sand = $1.00 saved) 

• Total cost over lifecycle vs total savings 

• Brochure/infographic of the whole process – something anyone will understand and relate too 

• Summary table/graphs 

Concerns/Questions 

• Will this help us identify at what point renourishment is cost prohibitive 

• Will it truly be comprehensive 

• How will it communicate time scale/maintenance vs input cost 

• What is the risk to sand from storm cat (eg. 1 vs 5) 

Decision-Making Potential: Average: 5 

Potential ways the data could be used 

• To restore or not to restore (a go/no-go type output) 

• How to do renourishment and how much 

• Where to renourish 

• Perhaps inform Army Corps projects where they are setting sand 
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Hydro-MEM New Output Small Group Discussion Summary 

Review of Process 
As a reminder, this portion of the workshop was devoted to understanding stakeholder perspectives 

around the new marsh outputs – high marsh, low marsh, high-productivity marsh. Participants were 

given the opportunity to explore example data from an area outside of the Gulf of Mexico. They were 

specifically asked to identify strengths to the new outputs, challenges and/or any questions with the 

new output approach, and other outputs with these data that might be useful.   

General Findings 
Overall, participants felt that the descriptions of low marsh and high marsh with the relationship to 

species composition was intuitive and helpful. Participants also thought adding mudflats was a strong 

benefit.  

There was a great deal of confusion around the combination of productivity and elevation references to 

describe the outputs. The productivity parabola did help clarify what the different delineations meant, 

but did not alleviate the confusion. One suggestion was to call high-productivity marsh a transition zone, 

though there were split feelings among Group One on if this would ultimately be an accurate 

description. There was also extensive discussion on if there shouldn’t be different high-productivity 

zones for each low marsh and high marsh given the different species found in each.  

Suggested additional outputs or enhancements of the new output included marsh migration potential 

with consideration of several relevant factors (e.g. landownership); the provision of graphs and tables in 

addition to maps showing total amount and rates of change; including directional arrows to show 

change in species composition; and coupling maps of change with stories and photos of change.  

Results by Group 

Group One 
Strengths 

• “Low marsh” is more understandable – it is clearer 

Concerns/Questions 

• Combining high-productivity with elevation is confusing 

• There were many questions around why including the high-productivity delineation and if that 

meant that low marsh or high marsh was also not as productive 

• Suggested calling it a “transition zone” 

Other Suggested Outputs 

• Migration potential for land acquisition 

o Include considerations of: migration path, land ownership, land type/LULC 

• Tables/graphs that summarize: 

o Acres lost 

o Trends/rate of change (% & acres) 

• Layer these outputs or the migration potential output over topographic maps 
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Group Two 
Strengths 

• Adding mudflat 

• Productivity parabola and species composition description 

• Standardize for regions of marsh nationwide  

Concerns/Questions 

• Understanding the application of the data 

• Marsh vulnerability index might be helpful 

• Current format (colors, zoom) may be challenging for colorblind 

• Having units of measure (acres) for areas 

• Reference layer (historical data) 

Other Suggested Outputs 

• Concept to show marsh migration 

• Increasing/decreasing arrows for species composition changes 

• Generating stories with pictures for public 
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Northern Gulf of Mexico Natural and Nature-Based Features with Ecosystem Services 

Valuation and Economic Impact Analysis (NGOM+N2E2)  

Third Annual Focus Groups Report  

FINAL (7-16-2020) 

Denise E. DeLorme and Sonia H. Stephens 

 

Executive Summary 

 

Stakeholder focus groups have been conducted each year of the NGOM+N2E2 project 

at the Management Transition Advisory Group (MTAG) workshops. The broad objectives of 

the focus groups include soliciting insights and opinions on the project and its products, as 

well as experiences with and data needs for natural and nature-based feature (NNBF) and 

economic impact assessment (EIA) projects. This report discusses findings of the two focus 

groups held in 2019 at the Weeks Bay NERR, one with Management Transition Advisory 

Group (MTAG) members and the other with local stakeholders. The moderators (Dr. Denise 

DeLorme, Dr. Sonia Stephens) asked open-ended questions using the same flexible, 

collaboratively-developed interview guide. Both groups were audio-recorded and had an 

assistant taking notes. Data analysis involved a qualitative interpretive approach to identify 

patterns and themes. In this report, we summarize the 2019 findings and make connections to 

stakeholder comments and concerns from the 2017 and 2018 focus groups. 

 

Key Findings 

The key findings of the focus groups are organized into the following four topic areas. 

 

1. Nuisance Flooding and Mitigation Options 

 Similar to previous years, participants had a general understanding of nuisance 

flooding. They characterized it as localized, sporadic, and recurring geographically. In 

general, they described it as a minor rather than major interruption, and one they had 

personally adapted to, though there was some discussion that it has been occurring more 

frequently over time. Participants described various causes of nuisance flooding, including 

environmental and anthropogenic factors. Environmental causes included heavy rain, high 

tides, and sea level rise; anthropogenic causes included ongoing development, infrastructure 

decisions, and local planning decisions. In several cases, participants described interplay 

between environmental and societal factors, e.g., “We see more of the rain-driven events in 

Bay St. Louis, where our streets flood in more of the interior of the town but on Beach 

Boulevard you’ll get more of the tidal flooding in certain areas.” 

The primary impacts of nuisance flooding, as described from participants’ personal 

experiences, are grouped into two broad categories that are not mutually exclusive: (1) 

transportation-related impacts and (2) work-related impacts. In contrast to prior years, 

participants gave relatively few personal examples of home- or living-related impacts, though 

they acknowledged these were of concern to other residents of their communities. A broader 

concern articulated was that nuisance flooding would increase in occurrence and severity with 

climate change and sea level rise. 

The focus groups discussed nuisance flooding mitigation options, which can be 

broadly categorized into: (1) personal mitigation actions and (2) community mitigation 

actions. Personal actions included: (a) home maintenance of gutters and storm water drains, 
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and (b) installing pervious driveways. Community actions received more prominent 

discussion and included traditional and innovative plans and projects: (a) to improve storm 

water management and (b) to improve land use management. Participants described both 

types of mitigation being necessary, though often complex and challenging. In order to take 

action, information needs included data that improves nuisance flooding predictability and 

data that quantifies various nuisance flooding costs (both useful for researchers and local 

decision makers), as well as public-focused outreach and education information (e.g., time- 

and place-specific warning messages, and information for homeowners on better storm water 

management).  

As in previous years, these findings reiterate that nuisance flooding mitigation efforts 

would benefit from a multi-pronged approach with clear communication and decision-making 

that balances the interests of multiple stakeholders. Among the various nuisance flooding 

mitigation options discussed, NNBFs received substantial attention again this year, likely due 

to the purpose and direction of the NGOM+N2E2 project. 

 

2. Natural and Nature-based Features (NNBFs) 

 Participants were familiar with NNBFs and described a number of NNBF projects, 

though there was variation in their level of direct involvement in these types of projects. As in 

prior focus groups, they discussed both benefits and drawbacks of NNBFs, seemed to 

generally recognize the complexity and uncertainties associated with NNBF planning and 

decision making, yet believed in the importance of these approaches and remained optimistic 

about their potential.  

 Several interrelated ecological and social benefits of NNBFs were identified in the 

groups including: (1) storm surge protection and erosion management, (2) ecosystem services 

provision, (3) water quality improvements, (4) economic advantages, and (5) recreation and 

education. Conversely, there were also a number of interrelated ecological and social 

drawbacks or challenges with NNBFs, many of which echo previous focus group findings. 

These drawbacks or challenges include: (1) uncertainty of performance, (2) potential financial 

expense, (3) lack of political support, (4) public values and lifestyles that may not align with 

NNBF processes and effects, and (5) difficulty measuring benefits.  

A diverse array of needs was identified to address NNBF-related challenges, including 

additional primary research, the collection of existing information in a clearinghouse or 

repository location, better communication with stakeholders and local political leaders, and 

development of better methods for assessing NNBF benefits. When specifically asked about 

information needs with respect to NNBFs, participants described five general types of 

information, in no order of importance: (1) NNBF purpose, (2) site suitability, (3) technical 

guidance on NNBF construction, (4) NNBF monitoring data, and (5) cost-benefit analysis. 

 

3. Economic Impacts Assessment (EIA)  

 The topic of economic impacts assessment (EIA) was addressed specifically in the 

focus groups this year. Ecosystem service valuation (ESV) was intentionally not covered 

based on a team debriefing, concluding there was lack of time and some stakeholder 

confusion. Overall, participants were aware of EIA but had limited direct experience using 

EIA methods or data; articulated various challenges in conceptualizing, calculating, or 

communicating it; and perceived various opportunities for implementing EIA in the future. 
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Participants were generally familiar with the EIA concept and approach, in large part 

due to their involvement in NGOM+N2E2 workshops and virtual meetings. They seemed to 

appreciate the connection between natural resources and economic conditions and the 

importance of EIA, and believed that EIA can provide crucial quantitative data to strengthen 

NNBF communication and help convince decision makers to take favorable actions. Direct 

experiences with EIA were limited, though some participants expressed interest in generating 

EIA data if they had a better understanding of the process. 

The focus groups discussed various challenges they perceived with incorporating EIA 

for coastal community resiliency, which can be grouped into three broad interrelated 

categories: (1) conceptualization-related challenges (e.g., their own knowledge about EIA 

concepts), (2) calculation-related challenges (e.g., uncertainty and skepticism about 

procedures, specific challenges of incorporating NNBFs into EIA calculations, and a broader 

perception of EIA validity), and (3) communication-related challenges (e.g., conceptual 

complexity, connecting to local values).  

Participants also articulated expectations and opportunities for EIA in their 

professional work. For example, they expected they would be using EIA methods and data in 

the future (e.g., for help in selecting projects, determining where to build, and establishing 

new regulations). They generally valued the EIA data being incorporated into the 

NGOM+N2E2 research and modeling, and thought the resulting tools would provide 

accessible and useful guidance for planning and decision making by various stakeholders, 

improve communication and support among broader audiences, and have multiple types of 

applications across a range of coastal contexts and scales. 

 

4. Feedback and Suggestions for NGOM+N2E2 Data and Products 

As in prior years, the participants continued to have overall positive reactions to the 

NGOM+N2E2 data and products, and confidence in the scientific research being conducted. 

Though they perceived many challenges associated with NNBF planning and decision 

making, they remained optimistic about the ongoing progress and believed in persistence with 

these efforts. This year, participants noted and were pleased with improvements in tool 

accessibility; commented favorably on the story maps, hexagon data format, and the visibility 

of vulnerable critical infrastructure and data layers; and appreciated the potential for wide 

distribution of these tools in their communities.  

Suggestions for improving or refining the NGOM+N2E2 data and tools largely 

pertained to tool format and communication, with one EIA-related suggestion of considering 

structural damage contextual complexities in calculations. It was recognized that some 

suggestions may not be appropriate or feasible within the scope of the current project. The 

tool format and communication-related suggestions included: (1) provide clear explanations in 

plain language, (2) incorporate relevant visuals to present economic data, (3) provide 

capability to customize, (4) provide capability to adjust data layer transparency, (5) offer 

tutorials and technical assistance, and (6) consider context of other existing tools.  

 

Conclusion 

The focus groups were successful in engaging the MTAG and other stakeholders and 

contributing valuable local knowledge to assist NGOM+N2E2’s scientific research and 

planned products. Participants had positive reactions to the process overall, and offered 

suggestions for future development of the NGOM+N2E2 project related to data for nuisance 
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flooding mitigation, design of NNBFs, and EIA approaches. While many findings this year 

were consistent with those of prior NGOM+N2E2 focus groups, some difference did emerge. 

The variances were due in part to intentional interview guide modifications made to address 

certain issues or concerns. In particular, this year’s focus groups devoted more time to 

discussing EIA and their reactions to the project data and tools. We recommend that the 

NGOM+N2E2 team consider this input carefully in preparing to distribute NNBF-related 

scientific research findings and decision-support tools throughout the Northern Gulf of 

Mexico. 
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NGOM+N2E2 MTAG Workshop  
August 23, 2019 

Weeks Bay Reserve Tonsmeire Resource Center 

11525 US-98, Fairhope, AL 36532 

 

Agenda 

Meeting Objectives 

• To provide an update on the NGOM+N2E2 work that has been accomplished in the past year 

• To understand how MTAG participation has shaped and guided the NGOM+N2E2 project to date 

• To explain how economic impact assessment (EIA) input data have been improved 

• To review preliminary nuisance flood modeling approaches and preliminary output data 

• To explore EIA data outputs and demonstrate the preliminary story maps 

• To review approach for a morphological modeling framework for barrier island resilience 

• To provide an overview of marsh data collection and processing 

• To explain how Hydro-MEM has been refined for application in the NGOM+N2E2 project 

• To identify and understand the perceptions and needs of the MTAG and local stakeholders regarding 

various NGOM+N2E2 project-related topics 

• • • 

8:00 a.m. Breakfast and Check-In        

8:30 a.m. Welcome, Objectives, and Introductions  

  Who’s Flooding First? Ice breaker activity 

  Project Overview & Update 

  Speakers  

Scott C. Hagen, PhD, LSU Center for Coastal Resiliency 

Renee Collini, NGOM Sentinel Site Cooperative 

  Understanding Changes in Flood Risk – Large and Small 

 Speakers 

Diana Del Angel, Harte Research Institute  

Activities:  

Hands-on evaluation of available EIA data 

  



  

 

10:30 a.m. 10-min Break           

11:45 a.m. Flooding and Decision-Making cont. 

Activities: 

Voting  

Large-group discussion 

Speakers 

  Matt Bilskie, PhD, LSU Center for Coastal Resiliency 

Activity: Focus Groups 

Denise DeLorme, PhD, LSU Center for Coastal Resiliency 

Sonia Stephens, PhD, University of Central Florida 

12:40 p.m.  Lunch 

  Lunch will be provided on site. 

1:15 p.m. Assessing Barrier Island Maintenance Strategies 

  Speaker 

Davina Passeri, PhD, U.S. Geological Survey 

Activity: Break-out groups 

2:15 p.m.  10-min Break 

2:30 p.m. Hydro-MEM: New Regions and New Outputs 

  Speakers 

Stephen Medeiros, PhD, PD, Embry-Riddle Aeronautical University 

Karim Alizad, PhD, University of South Carolina 

Activities: 

Large-group discussion 

Hands-on evaluation of available Hydro-MEM data   

3:30 p.m. Wrap-up  

  Activity: Workshop evaluation survey 

3:45 p.m. Adjourn 
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This sheet contains summary descriptions on the why and how of the Economic Impact Analysis 

(EIA)and what data that can be found in the web explorer at http://bit.ly/EIAexplore. This does 

not describe all the data that may be produced from the EIA portion of the project, but is 

focused on the outputs that are currently available. 

Background 
Storm surge flooding can cause significant damage to coastal communities. Major hurricanes 

like Katrina, Sandy and Harvey have each caused over $100 Billion in damages. Communities 

are facing increasing risk to storm surge flooding as a result of sea-level rise (SLR); therefore, it 

is important to take into account the potential for increasing risk.  

To understand the socio-economic impact of storm surge flooding under SLR, this analysis uses 

flood output from the Predicting Impacts of Sea Level Rise in the Northern Gulf of Mexico 

project to estimate potential losses. The output is available for 100- and 500- year storm surge 

flood events under four SLR scenarios. The Economic Impact Analysis presented here focuses 

on building damage and economic losses, displacement of households, and impacts to critical 

facilities under three SLR scenarios (low, intermediate-low, and intermediate-high).   

Economic Impact Analysis 
The Economic Impact Analysis utilized HAZUS-MH software (version 3.2), which is a GIS-based 

modeling tool developed by the Federal Emergency Management Agency (FEMA) to estimate 

physical, economic, and social impacts of natural disasters such as floods, earthquakes and 

hurricanes. The HAZUS database comes integrated with aggregate and site-specific inventory 

that includes: demographic data, General Building Stock (GBS), agricultural statistics, vehicle 

inventory, essential facilities, transportation systems, utility systems (among other sensitive 

facilities), all of which can be manipulated and enhanced by user-specified information. The 

ability to perform multiple levels of analysis and to incorporate user-developed data into 

HAZUS make this an easy to use, low cost and flexible tool for adaptation planning.  

Preliminary Outputs 

Building Impacts 
Why: One of the major direct economic impacts due to storm surge is loss associated with the built 

environment; of particular interest are residential losses. Loss of homes can result in a number of social 

and health effects such as financial impacts, stress, and anxiety.  

How: The HAZUS GBS Database is based on Census, Bureau of Housing, and Energy Consumption data 

from the Department of Energy. Valuation of buildings is based on construction cost estimates from 

RSMeans (2018 values). Damage to buildings is calculated from Depth Damage Curves and is related to 

the depth of inundation from the first-floor elevation. Analysis of damage is done at the census block 

level.  

http://bit.ly/EIAexplore
https://coastalscience.noaa.gov/project/predicting-impacts-sea-level-rise-gulf-mexico/
https://www.rsmeans.com/


NGOM + N2E2 Annual Workshop   Aug 23, 2019 

EIA Data Descriptions 
 

2 
 

Outputs in web explorer: “Building Losses” – the cost of buildings damaged (based on 2018 full 

replacement value) and “Damaged Buildings” – the number of residential buildings damaged.  

Displaced People 
Why: Estimates of displacement and shelter needs are important to understand the potential need for 

state or federal assistance.  

How: HAZUS estimates displacement of people in areas exposed to 6” of surge flooding or more where 

waters may temporarily prohibit people for accessing their home.  

Outputs in web explorer: “Displaced persons” – the number of displaced people. 

Critical Facilities 
Why: Communities need to be prepared for potentially impacted critical facilities that could cause 

interruption in services. Understanding potential impacts will allow communities to take action to 

address these vulnerabilities. 

How: Critical facilities include hospitals, police stations, fire stations, schools and emergency operations 

centers and are based on Homeland Infrastructure Foundation-Level Data. These facilities were 

enhanced where possible using output from SimplyAnalytics, which allows for search of vendors and 

businesses by sector. Spatial locations and addresses were individually verified and adjusted using 

Google Maps searches and Google Street View for reference. Flooding impacts are based on depth-

damage curves and assume most facilities are at grade elevation, except hospitals which are assumed to 

be at 3 ft above grade. Available output includes percent damage, building damage cost (2018 value), 

functionality, and average depth of flooding (for a 50 m radius). 

Outputs in web explorer: “Critical Facilities” – identifies impacted critical facilities (hospitals, police 

stations, fire stations, schools, emergency operations centers, and wastewater treatment facilities). 

https://hifld-geoplatform.opendata.arcgis.com/
https://simplyanalytics.com/


NGOM + N2E2 Annual Workshop     Aug 23, 2019 

EIA Data Exploration Tips 

1 
 

 

This is the first page you will see when you navigate to http://bit.ly/EIAexplore. There are tips below in yellow text to help you get 

started navigating.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These are the four types of data that you may explore. Choose 

one of these to see the impact of storm surge and sea-level rise 

as measured by one of these criteria.  

Scroll down to explore the data.  

http://bit.ly/EIAexplore
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This is what the website looks like after you scroll down to explore the data. There are tips below in yellow to help navigate the data 

and to understand what all is being displayed. 

  

Here is the 

legend to help 

you navigate 

the maps 

Notice the three different 

sea-level rise scenarios 

These are the data aggregation 

levels you can choose to view 

on the maps below.  



Sea-Level Rise and Beach Nourishment Strategies Potential Outputs

Cost to replace sand
Estimated cost to replace the sand either to 

previous benchmark or to account for sea-level rise 
based on change in sand on the barrier island.

Surge impact on barrier island 
Utilize change in surge to understand potential impacts 
on barrier island economy, people, and infrastructure.

Surge impact “behind” barrier island
Utilize change in surge to understand potential impacts 

on mainland economy, people, and infrastructure.

Cost benefit analysis
Combine the impacts from changes with 
cost for different nourishment strategies.

Change in sand on barrier island
How much sand has either been eroded 

or accreted on the barrier island. 

Change in surge on barrier island
Inundation depths on the barrier island 

during a storm as a result of the 
changes barrier island elevation.

Change in surge “behind” barrier island
Inundation depths over the mainland during 

a storm as a result of the changes barrier 
island elevation.

The flow chart below describes potential outputs that stem from the described barrier island modeling effort. We want to understand how each potential output might be utilized. 

Next to each potential output please provide the following information:

• Suggested format/content – E.g. should this be a map, a summary table, or a one-pager? Should it be available online, in print, both? What kind of information should be included in 
different formats? 

• Any questions/concerns - In one sentence or less describe a question or concern specific to this output

• Decision-making potential – From a scale of 1 to 5, with 1 being “Not at All” and 5 being “A Great Deal”, what is the potential utility of this individual output. 

Change in sand on barrier island
Suggested Format/Content Questions/Concerns Decision-Making 

Potential

Use this space to describe different ways these 
data could be utilized.

Use this space to describe different ways these 
data could be utilized.

Change in surge on barrier island
Suggested Format/Content Questions/Concerns Decision-Making 

Potential

Change in surge “behind” barrier island
Suggested Format/Content Questions/Concerns Decision-Making 

Potential

Surge impact “behind” barrier island
Suggested Format/Content Questions/Concerns Decision-Making 

Potential

Surge impact on barrier island
Suggested Format/Content Questions/Concerns Decision-Making 

Potential

Cost to replace sand
Suggested Format/Content Questions/Concerns Decision-Making 

Potential

Cost benefit analysis
Suggested Format/Content Questions/Concerns Decision-Making 

Potential



Consent Form for  
“Stakeholder Engagement and Evaluation of the 2019 MTAG NGOM+N2E2 Project Workshop” 

 
1. Study Title: “Stakeholder Engagement and Evaluation of a Workshop of the Management Transition 
Advisory Board (MTAG) for the Grant, Dynamic Sea Level Rise Assessment of the Ability of Natural and 
Nature-based Features (NNBFs) to Mitigate Surge and Nuisance Flooding (a.k.a., NGOM+N2E2 project).” 
 
2. Performance Site: Data will be collected in a meeting room at the Weeks Bay National Estuarine 
Research Reserve facility in Fairhope, Alabama and appropriate permission will be secured. Members of 
the research team will travel to this location to collect the data. 
 
3. Investigators: The following investigators are available for questions about this study, M-F, 8:00 
a.m.–4:30 p.m. Dr. Denise E. DeLorme 225-578-8832, Dr. Sonia H. Stephens, 407-823-5596, and Ms. 
Sandy Parfait, 225-578-7926. 
 
4. Purpose of Study: The focus group purpose is to: (1) gain insight into stakeholders’ views, 
experiences, and needs associated with nuisance flooding under present conditions and with sea level rise; 
(2) obtain input on natural and nature based feature mitigation options; and (3) gather considerations 
about economic impact analysis. The survey purpose is to: (1) evaluate the workshops’ content, format, 
communication effectiveness, and utility from participants’ perspectives; (2) solicit input to help plan 
future related workshops and research products, and contact information of other potential participants; 
and (3) gather basic professional background information including knowledge, experience, and opinions 
related to the study.    
 
5. Subject Inclusion: To participate in this study, individuals must be a natural resource manager, 
extension and outreach specialist, restoration specialist, or other community stakeholder in the Gulf of 
Mexico region and voluntarily attending a MTAG NGOM+N2E2 project workshop.  
 
6. Number of Subjects: There will be approximately 40 total subjects (participants) in this study. 

7. Study Procedures: Subjects will spend approximately 60 minutes participating in an audio-recorded, face-
to-face focus group (consisting of approximately 6-12 other subjects) during a MTAG NGOM+N2E2 project 
workshop. Participation in the focus group will involve verbally responding to open-ended questions on 
study-related topics. Subjects do not have to answer every question. Subjects will also spend about 10 minutes 
at the conclusion of the workshop individually completing a three-page questionnaire.  
 
8. Benefits: Subjects will not receive any direct tangible benefits for participating in this study.  
 
9. Risks: No risks are anticipated as a result of participating in this study. Every effort will be made to 
maintain the confidentiality of subjects’ study records. Files and audio-recording will be kept on 
password protected computers and/or in secure cabinets to which only the investigators have access.  
 
10. Right to Refuse: Subjects may choose not to participate or to withdraw from the study at any time 
without penalty or loss of any benefit to which they might otherwise be entitled. 
 
11. Privacy: Results of this study may be published, but no names or identifying information will be 
included in the publication. Subject identity will remain confidential unless disclosure is required by law. 
 
12. Signatures: This study has been discussed with me and all my questions have been answered. I may 
direct additional questions regarding study specifics to the investigators. If I have questions about 
subjects’ rights or other concerns, I can contact Dennis Landin, Institutional Review Board, (225) 578-
8692, irb@lsu.edu, www.lsu.edu/irb. I agree to participate in the study described above and acknowledge 
the investigator’s obligation to provide me with a signed copy of this consent form. 
 
 
Subject Signature: ___________________________________________ Date: _____________________ 
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Participant Evaluation Survey of NGOM+N2E2 2019 Workshop:   

Weeks Bay National Estuarine Research Reserve, Fairhope, AL  

August 23, 2019  

 

Instructions: The following questions ask about your workshop experience today. Please reflect on your 

experience and mark the choice closest to your opinion for each of the items below or write in the 

information requested. Your constructive feedback is very important in helping us plan and improve future 

NGOM+N2E2 workshops and related research products. This survey should take less than 10 minutes to 

complete and all individual responses will be confidential.  

 

(1) Please indicate how much you agree or disagree with the following statements on a scale of 1 to 5 where 

1 means “Strongly disagree” and 5 means “Strongly agree.” If you are not sure or don’t know, please 

mark DK for “Don’t know.” 

        Strongly         Strongly 

        disagree             agree 

 

This workshop was a good use of my time.    1  2  3  4  5 DK  

 

This workshop increased my understanding about  1  2  3  4  5 DK 

the NGOM+N2E2 project and accomplishments.       

 

I learned how MTAG participation has shaped and 1  2  3  4  5 DK 

guided the NGOM+N2E2 project to date. 

 

I learned about how Hydro-MEM has been refined 1  2  3  4  5 DK 

for application in the NGOM+N2E2 project. 

 

I learned about preliminary results of economic  1  2  3  4  5 DK                                                                

impact analysis. 

 

I was provided with opportunities to provide input on   

preliminary data results, potential additional analyses,  1  2  3  4  5 DK 

data sources, and beach management output                                                                                       

framework. 

 

I learned something that I will apply in my work,  1  2  3  4  5 DK 

either now or in the future.     

 

I would recommend this workshop to       1  2  3  4  5 DK 

professional colleagues.      
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 (2) Please rate your satisfaction with each of the following dimensions of this workshop on a scale of 1 to 

5 where 1 means “Extremely dissatisfied” and 5 means “Extremely satisfied.” If you are not sure or 

don’t know about a particular dimension, please mark DK for “Don’t know.” 

Extremely           Extremely 

dissatisfied            satisfied 

 

Workshop content     1  2  3  4  5 DK  

Workshop format     1  2  3  4  5 DK  

Workshop time length    1  2  3  4  5 DK   

Communication skills of presenters   1  2  3  4  5 DK  

Opportunities to interact    1  2  3  4  5 DK 

Opportunities to communicate   1  2  3  4  5 DK 

my resource management needs    

Opportunities to give input     1  2  3  4  5 DK  

Opportunities to ask questions   1  2  3  4  5 DK  

Overall workshop experience   1  2  3  4  5 DK 

 

(3) What aspect of this workshop was most useful to you? Please explain. 

 

 

 

 

 

(4) What aspect of this workshop was least useful to you? Please explain. 

 

 

 

 

 

(5) What questions, if any, do you have as a result of participating in this workshop? 

 

 

 

 

 

(6) What else related to the NGOM+N2E2 project would you like to learn, if anything? 

 

 

 

 

 

(7) What recommendations, if any, do you have for future NGOM+N2E2 workshops? 
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(8) Did you attend last year’s NGOM+N2E2 annual workshop at Grand Bay NERR? 

Yes______ No______ Don’t know________ 

 

 

(9) Did you attend the 2017 NGOM+N2E2 annual workshop at Apalachicola NERR? 

 Yes______ No______ Don’t know________ 

 

 

(10) We did not have a preparatory virtual meeting ahead of the workshop this year. Do you feel that you   

could have benefited from a virtual meeting ahead of the workshop?  

 Yes______ No______ Don’t know________ 

 

  If “Yes”, what would you have liked us to cover in a preparatory virtual meeting: 

 

 

 

 

 

 

(11) Do you plan to attend the NGOM+N2E2 workshop again next year?  

 

Yes  ____   No ____   Don’t know ____   
 

If “No,” why not:  

 

 

 

 

 

 

(12) Please list and provide contact information (phone number, email address) for any individuals, groups, 

or organizations who you think would benefit from participating in future NGOM+N2E2 workshops 

and/or webinars. Also, please indicate if they should be specifically considered for participation on the 

NGOM+N2E2 Management Transition Advisory Group (MTAG). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thank you!  
*Acknowledgement: Adapted from evaluation surveys of EESLR-NGOM and GOMA project workshops in 

partnership with Apalachicola, Grand Bay, and Weeks Bay NERRs; Louisiana Sea Grant workshops; and the “Best 

Practices for Interviews” training evaluation survey at the 2016 Social Coast Forum. 
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Acronym List 
 

Organizations and Agencies 
AL DCNR – Alabama Department of Conservation and Natural Resources  

FL DEP – Florida Department of Environmental Protection 

FL FWCC – Florida Fish and Wildlife Conservation Commission 

LSU – Louisiana State University 

MASGC – Mississippi Alabama Sea Grant Consortium  

MS DMR – Mississippi Department of Marine Resources 

NERR – National Estuarine Research Reserve 

NGOM SSC – Northern Gulf of Mexico Sentinel Site Cooperative 

NOAA NCCOS – National Oceanic and Atmospheric Agency National Centers for Coastal Ocean Science 

NOAA NMFS – National Oceanic and Atmospheric Agency National Marine Fisheries Service  

NOAA NOS – National Oceanic and Atmospheric Agency National Ocean Service 

NOAA OCM – National Oceanic and Atmospheric Agency Office for Coastal Management 

OSU – Oregon State University 

RPC – Regional Planning Council 

TAMU CC – Texas A&M University Corpus Christi 

TNC – The Nature Conservancy 

UCF – University of Central Florida 

US FWS – United States Fish and Wildlife Service 

USGS – United States Geological Survey 

WMD – Water Management District  

 

Other Acronyms 

DEM – Digital Elevation Model 

EESLR – Ecological Effects of Sea Level Rise  

EESLR-NGOM – Ecological Effects of Sea Level Rise in the Northern Gulf of Mexico project 

EIA – Economic Impacts Assessment 
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ESV – Ecosystem Services Valuation 

HAZUS – Hazards US a FEMA model to assess the economic impacts of natural disasters  

LULC – Land Use Land Change 

MTAG – Management Transition Advisory Group 

NGOM – Northern Gulf of Mexico  

NGOM+N2E2 – Current project title based on key features of the project (Natural and Nature Based 

Features, Ecosystem Services Valuation, Economic Impacts Assessment) 

NNBF – Natural and Nature Based Feature 

NWI – National Wetlands Inventory 

PCOI – A model that does large-scale assessments of morphologic changes 

SLR – Sea Level Rise 

TLP – Thin Layer Placement 

XBeach – A model that does high resolution analysis of morphologic changes 
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NGOM+N2E2 MTAG Workshop / August 23, 2019

Dynamic sea level rise assessments of the 
ability of natural and nature-based features to 

mitigate surge and nuisance flooding
Scott C. Hagen

Director, LSU Center for Coastal Resiliency (shagen@lsu.edu)
Professor, Civil & Environmental Engineering / Center for Computation & Technology 
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Co-PIs & Science Collaborators
Science PI: Scott C. Hagen, Louisiana State University

MTAG PI: Renee Collini, NGOM Sentinel Site Cooperative

Co-PIs: Denise E. DeLorme, Louisiana State University

Stephen C. Medeiros, Embry-Riddle Aeronautical University

James T. Morris, University of South Carolina

David Yoskowitz, TAMU-CC Harte Research Institute
Science
Collaborators: Karim Alizad, University of South Carolina

Len Balthis, NOAA

Matthew Bilskie, Louisiana State University

Christine Buckel, NOAA

Diana Del Angel, TAMU-CC Harte Research Institute

Davina Passeri, USGS

Sonia Stephens, University of Central Florida
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Defining the acronym

• 2010 – 2017 : 

EESLR-NGOM:
Ecological Effects of Sea Level Rise in the Northern Gulf of Mexico

• 2017+ :  EESLR-NGOM NGOM+

Natural and Nature-Based Features         N2

Economic Impact Analysis / Ecosystem Services Valuation         E2

NGOM+N2E2
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NGOM+N2E2 Objectives
The objectives for this transdisciplinary project are to: 

1) Refine, enhance, and extend the coupled dynamic, bio-geo-physical models of 
coastal morphology, tide, marsh, and surge; 

2) Advance the paradigm shift for sea level rise assessments by linking economic impact 
analysis and ecosystem services valuation directly to these coastal dynamics of SLR; 

3) Establish and engage a Management Transition Advisory Group (MTAG) throughout 
the entire project process; 

4) Deliver our results via a flexible, multi-platform mechanism that allows for region-
wide or place-based assessment of NNBFs.
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A Process Diagram for the NGOM+N2E2 System

We will continue to shift 
the paradigm of how 
climate change in general 
and sea level rise in 
particular is assessed at 
the coastal land margin. 
With our system of 
systems approach we can 
evaluate more aspects of 
the coastal dynamics of 
sea level rise.
“Systems Approaches for Coastal Hazard Assessment and Resilience.” 

in S. Cutter (Ed): Oxford Research Encyclopedia: Natural Hazard Science.

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063
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EESLR-NGOM & NGOM+N2E2 Data and Publications

Data delivery and story maps featured in the 2018 & 2019: “Envisioning risk of hurricane storm surge 
and sea level rise,” National Center for Atmospheric Research (NCAR), BRIGHTE (BRoadening
participation in the Interdisciplinary Geosciences: Hands-on Training and Education) Workshop Series.

https://coastalscience.noaa.gov/project/predicting-impacts-sea-level-rise-gulf-mexico/

https://coastalscience.noaa.gov/project/sea-level-rise-assessments-mitigate-surge-flooding/

https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:0170339

https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:0170340

https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:0170338

https://coastalscience.noaa.gov/project/predicting-impacts-sea-level-rise-gulf-mexico/
https://coastalscience.noaa.gov/project/sea-level-rise-assessments-mitigate-surge-flooding/
https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:0170339
https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:0170340
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdata.nodc.noaa.gov%2Fcgi-bin%2Fiso%3Fid%3Dgov.noaa.nodc%3A0170338&data=02%7C01%7Cshagen%40lsu.edu%7Ca1880f7052f34440da0008d71137c1d6%7C2d4dad3f50ae47d983a09ae2b1f466f8%7C0%7C0%7C636996803491690538&sdata=AHl%2FoF3OXNmnDMy1K3bA0vuLi39LYXY9g5CdO0K9cm0%3D&reserved=0
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Passeri, D.L., S.C. Hagen, S.C. Medeiros, M.V. Bilskie, K. Alizad, & D. Wang, “The dynamic effects of sea level rise on low-gradient coastal 
landscapes: a review.” Earth’s Future, 3, 159–181, 2015. http://dx.doi.org/10.1002/2015EF000298.

http://dx.doi.org/10.1002/2015EF000298


NGOM+N2E2 MTAG: 
How have you made a difference?

NGOM+N2E2 Workshop 

August 23, 2019

Weeks Bay NERR



The big picture

1. Narrow options for 
analysis

2. Improve data access and 
awareness

3. Shape data products

Useable Science



Activities

• Virtual Meetings
• Q/A

• Discussion

• Surveys

• Workshops
• Discussions

• Focus Groups

• Worksheets

• Digital Platforms

• Mapping Exercises 



Impact on Project

• Enhanced marsh fieldwork

• Improved marsh validation

• Scoped SLR scenarios and timesteps

• Facilitated nuisance flooding research

• Shaped analyses:

• Flooding scenarios(surge and nuisance flooding)

• Economic impact analysis

• Ecosystem service valuation

• Enhanced data products





Economic Impact Analysis of

Storm Flooding under Sea Level Rise

MTAG Workshop 
Weeks Bay NERR
August 23, 2019

Diana C. Del Angel1, David Yoskowitz1, Matthew V. Bilskie2, Scott C. Hagen2

1Texas A&M University – Corpus Christi
2Lousiana State University



To understand the socio-economic impact and exposure to storm surge under 

various SLR scenarios in coastal communities of the northern Gulf of Mexico:
• 100- and 500- year surge floodplains under L, IL, IH, and H SLR for the year 2100

Goal of the Economic Impact Analysis (EIA): 

100-year 

stillwater 

elevation

Sea 
level

New 100-year 

Stillwater elevation

1% annual chance of 
flooding



• Insurance services offices 

• property claims (building/vehicle 
damage, content loss)

• FEMA (disaster declaration) 
assistance  (debris removal, 
public and housing assistance)

• NFIP insured Losses 
(commercial/residential 
properties)

• USDA crop/livestock  insurance 
payouts (agribusiness losses)

*Smith and Katz 2013

How are economic impacts of storms 

communicated?
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EIA for NGOM+N2E2

• Insured Assets
– Buildings (HAZUS) 
– Vehicles (HAZUS)
– Crops (USDA cropland exposure)

• People
– Displaced people (HAZUS)
– Shelter needs (HAZUS)

• Infrastructure
– Critical facilities  (HAZUS + other sources)
– Roads (CENSUS TIGER data)
– Hazardous materials (HAZUS)
– Water treatment (HAZUS/EPA)

• Indirect Impacts
– # people employment (HAZUS output + Business Analyst)
– Loss of sales volume (HAZUS output + Business Analyst)
– Loss of household income (HAZUS output) 
– Indirect effect to county (IMPLAN)

Aerial photo near Addicks Reservoir  after Tropical Storm Harvey.
Source: Associated Press



EIA for NGOM+N2E2

• Insured Assets
– Buildings (HAZUS) $
– Vehicles (HAZUS)
– Crops (USDA cropland exposure)

• People
– Displaced people (HAZUS)
– Shelter needs (HAZUS)

• Infrastructure
– Critical facilities  (HAZUS + other sources) $
– Roads (CENSUS TIGER data)
– Hazardous materials (HAZUS)
– Water treatment (HAZUS/EPA) $

• Indirect Impacts
– # people employment (HAZUS output + Business Analyst)
– Loss of sales volume (HAZUS output + Business Analyst)
– Loss of household income (HAZUS output) 
– Indirect effect to county (IMPLAN)

Aerial photo near Addicks Reservoir  after Tropical Storm Harvey.
Source: Associated Press



• GIS-based regional loss 

estimation tool

• Relates exposure to flood to 

damage

• Estimate damage to 

buildings, infrastructure, 

essential facilities and 

impacts to population. 

• Uses set of criteria to assess 

functionality of select 

facilities

• Version 4.2

Using HAZUS for Assessing Impacts



• Today’s data overview:

– Building damage and economic loss

– Critical facilities

– Wastewater facilities

– Displaced people and shelter needs

• Understanding the data:

– Input data/source information

– Assumption

– Output available

– Quick results view

Next Few Slides…. 

AP Photo/U.S. Coast Guard, Petty Officer 2nd Class Kyle 

Niemi 



HAZUS General Building Stock:

• Census population 

• Bureau of Housing

• Business Population Report (Dun & 

Bradstreet)

• Housing Characteristics based on 

Energy Consumption Reports 

(Department of Energy)

• Value Based on RSMeans 

Construction Cost Estimated

Understanding EIA output: Building database

Gulf Shores

Oyster Bay

Shelby Lakes



Building Damage and Economic 
Loss Method:

• Damage is calculated from 

Depth Damage Curves and is 

related to the depth of inundation 

from the first-floor elevation. 

Understanding EIA output: Building database



Output

• Percent damage

• Number of buildings damaged by 

occupancy: Residential

• Replacement cost

Understanding EIA output: Building damage



Output

• Percent damage

• Number of buildings damaged by 

occupancy: Residential

• Replacement cost

Understanding EIA output: Building damage

Baldwin Mobile

Agriculture 0 0

Commercial 11 37

Education 0 0

Government 0 4

Industrial 2 3

Religion 0 0

Residential 1,224 1,228

Total 1,237 1,272

Number of Buildings Damaged 100 yr 
Present Day Scenario



Total Residential Buildings Damage 100-year Flood 

Scenario in Select Communities in AL
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Residential Buildings Percent Damage 
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Building Losses ($) Alabama Counties
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• Source: Homeland Infrastructure 

Foundation-Level Data

– hospitals

– police stations (law enforcement)

– fire stations

– Schools

– emergency operations centers

Understanding EIA output: Critical Facilities

Mobile



• Searched for SimplyAnalytics 

businesses/vendors by sector

• Reviewed USGS National 

Structures Dataset (8/2018 

version)

Understanding EIA output: Critical Facilities

Mobile



• Spatial locations and addresses 

were individually verified and 

adjusted using Google and 

Google Street Views

• Revised infrastructure within 1 km 

of flood buffer (total of 72 

facilities)

Understanding EIA output: Critical Facilities

Mobile



Flood Model Parameters

• Hospitals first floor elevation assumed to 

be 3 ft above grade

• All other facilities assumed to be at 

grade

Output:

• Percent damage

• Building damage cost

• Average depth of flooding

Understanding EIA output: Critical Facilities



HAZUS Wastewater System 
Classification:
• Small WWT Plant ($60,000)
• Medium WWT Plant ($200,000)
• Large WWT Plant ($720,000)

Assumptions:
• Functionality threshold is at 4ft water 

depth
• All equipment is raised 3 ft

Output
• % damage
• Loss USD
• Functional/non-functional

Understanding EIA output: Wasterwater Treatment 

Plants

This Photo by Unknown Author is licensed under CC BY

http://www.flickr.com/photos/48722974@N07/4515205247/
https://creativecommons.org/licenses/by/3.0/


Number of Critical Facilities Impacted
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• Assumptions:

– Physical access to property is 

disrupted at flooding of 6” or more

– Shelter based on income and age 

factors

– Data input: US Census

Understanding EIA output: Displaced households and 

shelter needs

This Photo by Unknown Author is licensed under CC BY-SA

https://commons.wikimedia.org/wiki/File:Flood_shelter_at_Rajamangala_Stadium,_Bangkok,_Thailand,_October_2011.jpg
https://creativecommons.org/licenses/by-sa/3.0/


Number of Displaced People 100 Year Scenario

0

5

10

15

20

25

30

35

40

45

Present Low Int-Low Int-High High

T
h
o
u
s
a

n
d
s

Baldwin Mobile





Acknowledgements

NOAA Center for Coastal and Marine Ecosystems
This publication was made possible by the National Oceanic and Atmospheric Administration, Office of 
Education Educational Partnership Program award (NA16SEC4810009). Its contents are solely the 
responsibility of the award recipient and do not necessarily represent the official views of the U.S. 
Department of Commerce, National Oceanic and Atmospheric Administration.  Any opinions, findings, 
conclusions, or recommendations expressed in this publication are those of the author(s) and do not 
necessarily reflect the view of the U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration.

Dynamic Sea Level Rise Assessments of the Ability of Natural and Nature-based Features to Mitigate 
Surge and Nuisance Flooding
This project is led by Louisiana State University and is funded through the Ecological Effects of Sea Level 
Rise program (NCCOS). Project partners include Louisiana State University, the University of Central 
Florida, the University of South Carolina,  Texas A&M University–Corpus Christi, and NOAA’s Northern 
Gulf of Mexico Sentinel Site Cooperative.



Citation

• NOAA National Centers for Environmental Information (NCEI) U.S. 
Billion-Dollar Weather and Climate Disasters 
(2018). https://www.ncdc.noaa.gov/billions/

• Smith, Adam B., and Richard W. Katz. 2013. “US Billion-Dollar 
Weather and Climate Disasters: Data Sources, Trends, Accuracy 
and Biases.” Natural Hazards 67 (2): 387–410. 
https://doi.org/10.1007/s11069-013-0566-5.

• Weinkle, Jessica, Chris Landsea, Douglas Collins, Rade Musulin, 
Ryan P. Crompton, Philip J. Klotzbach, and Roger Pielke. 2018. 
“Normalized Hurricane Damage in the Continental United States 
1900–2017.” Nature Sustainability 1 (12): 808. 
https://doi.org/10.1038/s41893-018-0165-2.

https://doi.org/10.1007/s11069-013-0566-5


Understanding EIA output: Building damage

Depth Grid

Building Stock by 
Census Block polygon

% of block exposed to damage

Flood Depth

• The entire composition of the GBS is assumed to be evenly distributed within 

the census block



Understanding EIA output: Building damage

Depth Grid

Building Stock by 
Census Block polygon

% of block exposed to damage

Flood Depth

• Damage is estimated in percent and weighed by the area of inundation at a 

given depth. 



HAZUS software updates and patches

• Initial output from HAZUS V. 3.2 Released 10/31/16

• Updated to HAZUS V.4.2 (01/29/2018) & 4.2.3 (5/31/2019)

• Updates:
– 4.2.1: RS means data for state databases updated from 2014 to 2018 as 

well as county adjustments. 
• Valuation of building changes by -8.66% AL, -12.80% MS, and -11.17% FL

– Economic losses values are updated to 2018

– 4.2.3: HAZUS state database updated to use Homeland Infrastructure 
Foundation-Level Data (HIFDL) Open Essential Facility (except FL)

– Enhanced building area & replacement cost

– 4.2.3 Fixed defect in the sum of damaged buildings in cases of extreme 
flooding
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Nuisance Flooding in the
northern Gulf Of Mexico

Matthew V. Bilskie & Scott C. Hagen
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Outline
• What is “nuisance” flooding?

• Sweet et al. (2017/2018) derived “nuisance” flooding thresholds
& sea level rise (SLR) scenarios

• May 2017 event

• November 2018 event

• Overland inundation at
Dauphin Island

Cartoon by Emily Greenhalgh
https://www.climate.gov
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A Process Diagram for the NGOM+N2E2 System

We will continue to shift 
the paradigm of how 
climate change in general 
and sea level rise in 
particular is assessed at 
the coastal land margin. 
With our system of 
systems approach we can 
evaluate more aspects of 
the coastal dynamics of 
sea level rise.

“Systems Approaches for Coastal Hazard Assessment and Resilience.” 

in S. Cutter (Ed): Oxford Research Encyclopedia: Natural Hazard Science.

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063


lsu.edu/ccr 2019 NGOM+N2E2 MTAG Workshop 4

Nuisance (“Sunny Day”) Flooding
“Flooding that leads to public inconveniences such as road closures.”

https://oceanservice.noaa.gov/facts/nuisance-flooding.html
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Sweet-derived flooding thresholds

Station Name Minor Moderate Major

Apalachicola, FL 0.52 0.81 1.19

Panama City Beach, FL 0.52 0.81 1.19

Dauphin Island, AL 0.51 0.81 1.18

Bay Waveland, MS 0.52 0.82 1.19

values are in meters MHHW

Sweet et al. (2018) Patterns and Projections of High Tide 

Flooding Along the US Coastline Using a Common Impact 

Threshold, NOAA Technical Report NOS CO-OPS 086.

https://tidesandcurrents.noaa.gov/publications/techrpt86_PaP_of_HTFlooding.pdf
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Sweet-derived flooding thresholds

Station Name Minor Moderate Major

Apalachicola, FL 0.52 0.81 1.19

Panama City Beach, FL 0.52 0.81 1.19

Dauphin Island, AL 0.51 0.81 1.18

Bay Waveland, MS 0.52 0.82 1.19

values are in meters MHHW

Minor Flood

100% 20% 10% 6% >5%

Percent Annual Chance

Sweet et al. (2018) Patterns and Projections of High Tide 

Flooding Along the US Coastline Using a Common Impact 

Threshold, NOAA Technical Report NOS CO-OPS 086.

2-yr (50%) 10-yr (10%) 20-yr (5%)

Return Period (Annual % Chance)

https://tidesandcurrents.noaa.gov/publications/techrpt86_PaP_of_HTFlooding.pdf
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Sweet et al. (2018) Flood Threshold (m, MHHW)
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Sweet et al.(2017) Global and Regional Sea Level Rise Scenarios 

for the United States, NOAA Technical Report NOS CO-OPS 082.

https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf
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ADCIRC Hydrodynamic Model

ADCIRC MESHADCIRC MESH

SURFACE 

ROUGHNESS

SURFACE 

ROUGHNESS

TIDESTIDES

WATER LEVEL

CURRENT VELOCITIES

WAVE RADIATION STRESSES

WIND SPEEDS

PEAK WAVE PERIODS

MEAN WAVE PERIODS

MEAN WAVE DIRECTIONS

SIGNIFICANT WAVE HEIGHTS

WATER LEVEL

CURRENT VELOCITIES

WAVE RADIATION STRESSES

WIND SPEEDS

PEAK WAVE PERIODS

MEAN WAVE PERIODS

MEAN WAVE DIRECTIONS

SIGNIFICANT WAVE HEIGHTS

WINDSWINDS

OUTPUTS

INPUTS
ADCIRC – Long WavesADCIRC – Long Waves

Storm Surge Model Elevations
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Nuisance Flooding - Mobile Bay on May 23

Video Courtesy of Hank Hodde with Smart Home America.
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Weeks Bay
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Mobile State Docks
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Dauphin Island
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Contribution of Wind Waves

Wind-waves are negligible with respect to total water levels.
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Nov. 2018 – Dauphin Island

Images Courtesy: Jerry Barnes II
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Nov. 2018 – Ocean Springs

Image Courtesy: Sara Martin
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Water Level Simulation
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Weeks Bay
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Mobile State Docks
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Dauphin Island
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Waveland
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Dauphin Island – Present Day

Inundation depth above ground
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Dauphin Island – 2100 Int. Low SLR (0.5 m)

Inundation depth above ground



lsu.edu/ccr 2019 NGOM+N2E2 MTAG Workshop 23

Dauphin Island – 2100 Int. SLR (1 m)

Inundation depth above ground
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Summary and Future Work

• Historical and present-day coastally-driven nuisance flood events in the NGOM are not as common 

as those on the US east coast

• Nuisance flood events are likely to become more common into the future

(Sweet et al., 2018)

• Nuisance flooding may not always occur during a spring- or King-tide

• High level of temporal and spatial variability of water levels due to nuisance flooding along the 

MS/AL coast in May 2017 and Nov. 2018

• Identified the potential mechanisms that cause nuisance flooding to occur

• The CDSLR approach will enable the assessment of nuisance flooding into the future under SLR

• We will simulate periods of record for present day and for the future in order to describe nuisance 

flooding
• Perform numerical simulations of nuisance flooding under SLR and with NNBFs
• Link simulation output with Economic Impact Assessment (EIA) and Ecosystem Service Valuation (ESV)
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Questions



Accounting for Sea Level Rise in 
Beach Nourishment Strategies to Reduce 

Inundation and Erosion During Storm Events
Davina L. Passeri

USGS St. Petersburg Coastal & Marine Science Center

Matthew V. Bilskie

Center for Coastal Resiliency, Louisiana State University
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We will continue to shift 
the paradigm of how 
climate change in general 
and sea level rise (SLR) in 
particular is assessed at the 
coastal land margin. With 
our system of systems 
approach we can evaluate 
more aspects of the coastal 
dynamics of SLR.

“Systems Approaches for Coastal Hazard Assessment and Resilience.” 

in S. Cutter (Ed): Oxford Research Encyclopedia: Natural Hazard Science.

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063

A Process Diagram for the NGOM+N2E2 System

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063
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Barrier Islands as a Natural & Nature-Based Feature

• Barrier islands protect coastal communities by reducing wave energy 

• Dunes are the first line of defense against storm-induced water levels

• As water levels exceed dune heights, sand is transported

• After major storm events, beaches are typically nourished and dunes are restored

Swash Collision Overwash Inundation

Minor sand eroded Net dune erosion Net onshore transport Onshore or offshore transport
Potential breaching

Greater potential hazard

Dune 
Base

Dune 
Crest

Dune 
Erosion

Dune 
Erosion Deposition



2019 NGOM+N2E2 MTAG Workshop 4

Research Question

• Do we need to account for 
future sea level rise in beach 
nourishment strategies?
• Beach nourishment projects 

typically have ~10 year design life
• Projected decadal changes in sea 

level are relatively small 
• Do we need to concern 

ourselves?

• Case study: Dauphin Island, AL 
• Not a design study! 

Dauphin IslandDauphin Island

Gulf of MexicoGulf of Mexico

Mississippi SoundMississippi Sound

0.16 – 0.66 m
above 2020
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Modeling Decadal Barrier Island Evolution

Astronomic Tides

Sea Level Rise

Wind Field

Water levels
Waves

Storm-
induced 
beach 
and dune 
evolution

Nourishment 
Scenario

Barrier island 
elevation 
(natural recovery 
+ nourishment)South America

Atlantic 
Ocean

Caribbean Sea

Gulf of 
Mexico

Pacific Ocean

North America

ADCIRC+SWAN

EDGR (Empirical Dune Growth Model)
XBeach

Nourished

(undeveloped)

(developed)
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30-year Storm Life Cycle 

• Derived from a statistical sampling 
method that uses probabilities of 
tropical cyclone occurrence to obtain 
year-to-year storm counts
• Each storm is assigned to a specific 

tropical cyclone event from the FEMA 
synthetic storm database for events 
landfalling within 200 km of Dauphin 
Island (Gonzalez et al., 2019)

2020 2025 2030 2035 2040 2045 2050

2020 2025 2030 2035 2040 2045 2050

0 0.025 0.06 0.105 0.150 0.195 0.240

Storm 
Occurrence

Projected SLR (m)
Sweet et al., 2017

Storm tracks (each storm has varying intensity)
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Nourishment Scenarios 

• Scenario 1:

• West end recovers naturally

• East end is nourished after each storm (elevations 
are reset to the baseline 2020 condition)

• Scenario 2:

• West end recovers naturally

• East end is nourished initially and after each storm 
accounting for 2050 projection of SLR (elevations 
are reset to the baseline 2020 condition + 0.24 m)

• Pay extra upfront for to make sure barrier island keeps 
pace with SLR 

What is nourishment?

• Placement of sand on berm and dune

• Large-scale (beach nourishment)

• Small-scale (post-storm bulldozers)

East end
(developed)Dunes

Dune

Berm
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Model Analysis

Year

SLR 
(m, 

above 
2020)

Storm 
Count

Reduction 
in Area of 

Land 
Inundated 

(acres)

Reduction 
in Volume 
of Surge 
on Island 

(%)

Difference in 
post-storm 
dune height 

(m)

Difference in 
volume of 

sand eroded 
(m3)

2020 0 0

2021 0.005 1 22.8 6% 0.24 22162

2022 0.010 1 310.0 3% 0.59 131690

2023 0.015 0

2024 0.020 0

2025 0.025 0

2026 0.030 0

2027 0.035 0

2028 0.040 0

2029 0.045 1 763.7 11% 0.44 86919

2030 0.060 0

2031 0.069 0

2032 0.078 0

2033 0.087 1 404.4 13% 0.24 4752

2034 0.096 0

2035 0.105 0

• For each storm in each scenario, calculate:

• Area of land inundated with storm surge

• Volume of storm surge on the island

• Average difference in post-storm dune height

• Volume of sand eroded from island

• Scenario 1:

• West end recovers naturally

• East end is nourished after each storm (elevations are reset 

to the baseline 2020 condition)

• Scenario 2:

• West end recovers naturally

• East end is nourished initially and after each storm 

accounting for 2050 projection of SLR (elevations are reset 

to the baseline 2020 condition + 0.24 m)

Preliminary results after 15 years (east end)
Scenario 2 vs. Scenario 1 

East end
(developed)
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Cost - Benefit Analysis

Change in sand on 

barrier island

Change in surge on 

barrier island
Change in surge 

“behind” barrier 

island

Cost to replace 

(renourish) sand

($)

Surge impact 

(damage) on barrier 

island 

($)

Surge impact 

(damage) “behind” 

barrier island

($)

Cost - benefit analysis

𝑆𝑐𝑒𝑛𝑎𝑟𝑖𝑜 1 =𝑐𝑜𝑠𝑡𝑠 𝑡𝑜 𝑟𝑒𝑝𝑙𝑎𝑐𝑒 𝑠𝑎𝑛𝑑 +𝑠𝑢𝑟𝑔𝑒 𝑖𝑚𝑝𝑎𝑐𝑡 𝑐𝑜𝑠𝑡𝑠

𝑆𝑐𝑒𝑛𝑎𝑟𝑖𝑜 2 = 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑛𝑜𝑢𝑟𝑖𝑠ℎ𝑚𝑒𝑛𝑡 𝑐𝑜𝑠𝑡 +𝑐𝑜𝑠𝑡𝑠 𝑡𝑜 𝑟𝑒𝑝𝑙𝑎𝑐𝑒 𝑠𝑎𝑛𝑑 +𝑠𝑢𝑟𝑔𝑒 𝑖𝑚𝑝𝑎𝑐𝑡 𝑐𝑜𝑠𝑡𝑠

Year

SLR 
(m, 

above 
2020)

Storm 
Count

Reduction 
in Area of 

Land 
Inundated 

(acres)

Reduction 
in Volume 
of Surge 
on Island 

(%)

Difference in 
post-storm 
dune height 

(m)

Difference in 
volume of 

sand eroded 
(m3)

2020 0 0

2021 0.005 1 22.8 6% 0.24 22162

2022 0.010 1 310.0 3% 0.59 131690

2023 0.015 0

2024 0.020 0

2025 0.025 0

2026 0.030 0

2027 0.035 0

2028 0.040 0

2029 0.045 1 763.7 11% 0.44 86919

2030 0.060 0

2031 0.069 0

2032 0.078 0

2033 0.087 1 404.4 13% 0.24 4752

2034 0.096 0

2035 0.105 0
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Summary 

• Research Question: Do we need to account for future sea level rise in 
beach nourishment strategies?

• Modeling barrier island morphology accounting for storms and SLR over 
30 years

• Preliminary results (~15 years) indicate accounting for SLR in beach nourishment 
reduces area of land inundated, inundation volume, volume of sand eroded 

• Cost – benefit analysis of nourishing the barrier island to account for future SLR 



Field Data Acquisition:
Developing parameters 
for Hydro-MEM
Dr. Stephen Medeiros, PE

Assistant Professor of Civil Engineering

Embry-Riddle Aeronautical University

1
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A Process Diagram for the NGOM+N2E2 System

We will continue to shift 
the paradigm of how 
climate change in general 
and sea level rise in 
particular is assessed at 
the coastal land margin. 
With our system of 
systems approach we can 
evaluate more aspects of 
the coastal dynamics of 
sea level rise.
“Systems Approaches for Coastal Hazard Assessment and Resilience.” 

in S. Cutter (Ed): Oxford Research Encyclopedia: Natural Hazard Science.

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063
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• Dredge Spoil
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• Stephen Medeiros – ERAU (formerly UCF)

• Karim Alizad – U. South Carolina

• Ryan Lauve – LSU

• Jonathan Pitchford – GBNERR

• Mike Archer – GBNERR (not pictured)

• Mark Woodrey – Mississippi State / GBNERR
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• Willa Brantley (Mississippi DMR)

• Brock Peacock (Mississippi DMR)

• MTAG Members

• Trevor Meckley (NOAA/NCCOS)

• David Kidwell (NOAA/NCCOS)

• Willa Brantley (Mississippi DMR)

• Brock Peacock (Mississippi DMR)

• MTAG Members
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Improvements on the Hydro-MEM 
Modeling and Its Applications

Karim Alizad, Ph.D., Alizad@sc.edu

Research Assistant Professor 

Baruch Institute of Marine and Coastal Sciences

University of South Carolina

NGOM+N2E2 Annual Workshop

Weeks Bay National Estuarine Research Reserve

August 23, 2019
Photo of North Inlet, SC @ Baruch Institute 

mailto:Alizad@sc.edu
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• NGOM+N2E2

• Hydro-MEM modeling 
• Concepts
• MEM Improvement
• Accretion Formulation

• Hydro-MEM Application

• Big-Bend Hydrodynamic Model

Outline
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NGOM+N2E2 System Process Diagram

“Systems Approaches for Coastal Hazard Assessment and Resilience.” in S. Cutter (Ed): Oxford Research Encyclopedia: Natural Hazard Science.

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063

http://naturalhazardscience.oxfordre.com/browse?t0=ORE_NHS:REFNHS063
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MEM Improvement 
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Salt Marsh Platform Accretion – MEM Improvement
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Hydro-MEM Process Chart
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Alizad et al. (2016), A coupled, two-dimensional hydrodynamic-marsh model 

with biological feedback, Ecological Modelling, 327, 29-43
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Hydro-MEM Application

Produced Under Production
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Sea Level Rise Scenarios (NOAA-2017)

Sweet et al. (2017), Global and regional sea level rise scenarios for the United States Rep. CO-OPS 083, NOAA.
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Mean High Water in Plum Island, MA
m

Mesotidal System

Agree (Marsh) Hydro-MEM (Not Marsh)
Land Cover (Marsh)

Hydro-MEM (Marsh)
Land Cover (Not Marsh)

67% Agreement
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Marsh Productivity Projection in Plum Island, MA

Int SLR (100 cm) Int-High SLR (150 cm)

Water Low Medium HighMudflat

Int-Low SLR (50 cm)
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Marsh Species Change in Plum Island, MA

Int SLR (100 cm) Int-High SLR (150 cm)

Water High Marsh High Productivity 
marsh

Low marshMudflat

Int-Low SLR (50 cm)

0.5% 2% 5% 3% 3% 18% 4% 22% 16% 18% 2% 19%
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FL Big-Bend Hydrodynamic Model - Topography
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Model Representation of Topo-Bathy
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https://www.karimalizad.com/

Alizad@sc.edu 

Thank You! Questions
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