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Presentation Notes
Hi everyone! Thanks for giving me some time today! I’m really excited to tell you about the Northern Gulf of Mexico Ecological Effects of Sea Level Rise or EESLR project that is in the process of wrapping up. I’m hoping to let y’all know a little bit about what we’ve put together and get input from you on how you’d like to have access to the products and outputs from this project. 



Overview

• Background: What is EESLR -NGOM?

• Potential outputs: What will be 
available

• Feedback: Getting access faster and 
better
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A quick overview of what I’m going to cover today – a little background on the project. Potential outputs that could be used for management/restoration activities, and then I’m hoping this will open the door for some dialogue about specific questions you’d like to answer with these data and how we can make these data better available.



Ecological Effects of Sea Level Rise in the NGOM

Lead PI: Scott Hagen, LSU
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Before we get started I wanted to make it very clear that this project is the project of many, many years of work by many, many PIs. I am not one of these PIs, I just work with them. I know most of you are used to me wearing my NEP hat, but actually right now I’m representing the Northern Gulf of Mexico Sentinel Site Cooperative – a collaboration of partners working facilitate to transition observation and data like these into management applications.  Additionally, a big hand to the NERRs where so much of these research was conducted. On the phone with me today I have Scott Hagen the lead PI on this project, David Kidwell the EESLR  Program Manager, and Christine Buckel, also with NOAA/National Centers for Coastal Ocean Science (NCCOS) whose officially an ecologist, but I just call her the data access guru – she is doing the heavy lifting in terms of designing the platform that will provide access to the data I’m about to talk about.  Guys do y’all wanna say hi and add anything else?



Ecological Effects of Sea Level Rise in the NGOM
• NOAA funded 5 year project

• Application focused

• Intertidal marshes, oyster, & SAV habitats

• Field & laboratory experiments

• Circulation modeling
• Tidal hydrodynamics
• Waves
• Hurricane storm surge

• Flow & transport modeling from 
watershed to sea
• Salinity
• Sediment

Photo Credit: EESLR Fact Sheet
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A little background on the project, it was originally funded for 5 full years and the project team is in the process of wrapping up year 6 – a no cost extension year to get all the data finalized and integrated.The project was designed with application to management and restoration in mind and utilized field and laboratory experiments to improve circulation and transport models that span from the watershed to the ocean.The project had a very wide lens looking at many different parameters that impact critical coastal habitats and how these might change under sea-level rise including: salinity, sediment transport, tides, waves, and storm surge.



A system of systems approach to changing climate & sea level rise

Scott Hagen & Team: Five 
relevant publications

1. Dynamics of sea level rise and coastal 
flooding on a changing landscape, 
http://dx.doi.org/10.1002/2013GL058759

2. The dynamic effects of sea level rise on 
low-gradient coastal landscapes: a review, 
http://dx.doi.org/10.1002/2015EF000298

3. A coupled, two-dimensional 
hydrodynamic-marsh model with biological 
feedback, 
http://dx.doi.org/10.1016/j.ecolmodel.2016.
01.013

4. Synthetic storms contributing to coastal 
flooding in Florida’s Big Bend region with 
application to sea level rise impact, 
http://dx.doi.org/10.3319/TAO.2012.04.17.0
1(WMH)

5. Dynamic simulation and numerical analysis 
of hurricane storm surge under SLR with 
geomorphologic changes along the 
northern Gulf, 
http://dx.doi.org/10.1002/2015EF000347

https://coastalscience.noaa.gov/projects/
detail?key=162
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Presentation Notes
Here you can see the overall EESLR project process: The integrated models looking at waves, tides, overland, bay, coastal erosion, and biological processes which resulted in dynamic modeling for coastal processes and habitat assessments.Right now the project team is in the process of developing management tools, for individuals such as yourselves.  As part of those processes we would like to show you some of the products from this research and ask specific questions.Also on the left are some of the key papers, which are just a few of what has come from this project.  I have here with me printed copies of the complete publication list as well as some of the more recent publications if anyone would like copies?

http://dx.doi.org/10.1002/2013GL058759
http://dx.doi.org/10.1002/2015EF000298
http://dx.doi.org/10.1016/j.ecolmodel.2016.01.013
http://dx.doi.org/10.3319/TAO.2012.04.17.01(WMH)
http://dx.doi.org/10.1002/2015EF000347
https://coastalscience.noaa.gov/projects/detail?key=162


Questions

• What management/restoration applications could you 
use these data for?

• Which of these applications/need are the most 
immediate?

• How would you like to access these data?
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We are going to come back to these questions at the end, but as we’re moving through the presentation please be thinking about what projects you could utilize these data for, which of these different products you’d like access to first, and what format would you like to see these data in?



EESLR Focus Areas/Outputs for Management
• Improved sea-level rise model

• Tidal dynamics and shoreline 
morphology

• Remote sensing & elevation

• Habitat vulnerability/suitability 
models
• Marsh
• Oyster
• SAV

• Dynamic storm surge model
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There are five main areas that have resulted from the massive amount of research that has been conducted under the NGOM EESLR project. While I have them listed separately here, it is important to note that all of these different areas of research are integrated into each other.The main areas are improved sea-level rise modeling that shifts away from the “bath-tub” paradigm, assessing shifts in tidal dynamics and shoreline morphology, adjusting and improving remote sensing measurements for coastal elevation, habitat vulnerability and suitability models for marshes, oysters, and SAV analyzing how sea-level rise and climate change will impact these habitats, and finally dynamic storm surge models.



SLR -Beyond bathtub assessments

Passeri, D.L. & S.C. Hagen, et al. “The dynamic effects of sea level rise on low-gradient coastal landscapes: a review.” Earth’s Future, Online, April, 2015. 
http://dx.doi.org/10.1002/2015EF000298. 

EESLR-NGOM, NOAA Award NA10NOS4780146 | S.C. Hagen et al.

Presenter
Presentation Notes
The sea-level rise model goes beyond just assumptions of water rising – it also takes into account changes in:            ErosionTidesWatershed inputsChanges in land useAs well as employs corrected DEMS



Hydro-MEM
• Marsh response to SLR

• MEM
• Sediment inputs
• Biomass density
• Biological response

• Hydrodynamic
• Spatially-explicit
• Marsh topography
• Tides

• Improved spatial predictions 

Photo Credit: EESLR Fact 
Sheet
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After the hydrodynamic sea-level rise model was developed impacts to marshes were developed: specifically the hydrodynamic marsh equilibrium model or Hydro-mem.This model couples the previously existing MEM model that looks at changes in biomass based on sediment inputs, starting biomass density, and biological response with a hydrodynamic model that is spatially-explicit and incorporates marsh topography and tides. Comparisons of hydro-mem to mem shows an improvement in spatial predictions of marsh biomass under a variety of SLR scenarios.



Oyster Habitat Suitability Model

• Hydrodynamic model: Oysters & Salinity

• SLR

• Winds

• Tides

• River flow

• Sediments
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The project team also looked at oysters and developed an oyster habitat suitability model.  Utilizing a hydrodynamic model they analyzed how changes in sea level, winds, tides, river flow, and sediments will change salinity and therefore oyster production.  Primarily conducted in Apalachicola the project team is working to replicate this work in other areas of the northern Gulf of Mexico SCOTT IS THIS TRUE?Similar work was also conducted for SAV with a focus on water clarity, a primary limiting factor for SAV.



Storm surge & SLR

Passeri, D.L. & S.C. Hagen, et al. “The dynamic effects of sea level rise on low-gradient coastal landscapes: a review.” Earth’s Future, Online, April, 2015. 
http://dx.doi.org/10.1002/2015EF000298. 

EESLR-NGOM, NOAA Award NA10NOS4780146 | S.C. Hagen et al.
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Finally, in addition to habitat suitability the project team also incorporated into the habitat modeling dynamic storm surge which can change dramatically not just because of the raised sea-level but from the coastal changes generated by sea-level



NGOM3 – Dynamic storm surge modeling
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The storm surge modeling takes into account changes in landcape including the changes in habitat already discussed, changes in shoreline, barrier islands, tides, dune height, population, land use etc.  Storm surge was generated under 5 scenarios including present day.  Christine has already developed a story map for us to look at these data which we can see here



STORY MAP
http://noaa.maps.arcgis.com/apps/MapJournal/index.html?ap
pid=964181e11b4d4736ac85d7ecd33104ab
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Go online and highlight 10 m resolution and the MOM method

http://noaa.maps.arcgis.com/apps/MapJournal/index.html?appid=964181e11b4d4736ac85d7ecd33104ab


Summary Points

• Dynamic modeling
• No “bath-tub”

• Regionally developed, tested, and applied

• High resolution outputs – 10 m 

• Years of interdisciplinary-research

• Opportunity to develop
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In summary I just want to reiterate that this is all dynamic modeling capturing many of the complexities of coastal processes and how they will interact in the face of sea-level rise.  These models were developed for our region as well as being tested and hopefully applied here.They have high resolution outputs based on years of interdisciplinary research and now you have the opportunity to have these data formatted for you.





WHICH OF THESE 
APPLICATIONS/NEEDS ARE 

THE MOST IMMEDIATE?



HOW WOULD YOU LIKE 
TO ACCESS THESE DATA?
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