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Abstract

Coastal marsh environments provide a wide range of ecological and economic benefits.
These include but are not limited to attenuating wave energy, stabilizing coastlines,
providing important nursery habitats for key fisheries’ species, and improving water
quality. Coastal wetlands, like marshes, also act as carbon sinks. Blue carbon refers to
carbon that is stored over long time periods in our coastal, tidal, and ocean systems. Tidal
wetlands have been found to bury carbon at higher rates than terrestrial environments.
However, erosion is increasing within many coastal marsh ecosystems and the impacts of
climate change have resulted in stronger storm intensities and higher wave energies. As
climate change impacts, such as global warming, become more frequent in the upcoming
years, it is important to understand ways in which to combat and monitor these impacts.
Living shorelines are an increasingly popular green management strategy that are
implemented to reduce the amount of wave energy interacting with a shoreline, in turn
helping to reduce rates of erosion. They often include natural structures like oyster reefs
and native marsh vegetation. Technological advancements within the last decade have
expanded opportunities to monitor coastal environments with unmanned ariel systems
(UAS or drones) and remote sensing technologies. The goal of this study is to use drone
and remote sensing technologies to investigate salt marsh vegetation health and blue
carbon storage capacities along various living shorelines in coastal North Carolina. The
effectiveness of using remote sensing and drones as a monitoring method will also be
assessed. Preliminary analyses support the use of remote sensing and drone monitoring,
suggesting that these methods are an easy and less destructive way to monitor coastal
environments and living shoreline installments.
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Preliminary Results – Morris Landing Clean Water Preserve
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Figures 4A-C: A. Graduate student A. Lapinsky preparing for drone flight take-off; B. DJI
Phantom 4 drone field site setup; C. A. Lapinsky setting preflight parameters before take-off.

Drone Flights
Site approvals, FAA licensing, and NC permits acquired before all flights.
Flights accomplished using a DJI Phantom 4 drone carrying a gimbal
camera and multispectral Sentera Double 4k sensor payload.
1-2 flights flown per site utilizing Sentera Field Agent Mobile App.
Data analyses performed in Sentera Field Agent Desktop App and
Esri’s ArcMap 10.7.1 geospatial software.
Analyses focused on quicktile Normalized Difference Red Edge
(NDRE) Index layers for all site locations.

Study Sites
Southeastern North Carolina
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Figure 6: The above map shows the NDRE results for the Morris Landing Clean
Water Preserve’s Living Shoreline and Control study sites.
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Figures 5A-C: A. Graduate student M. Lapinsky secures transect line; B. All vegetation
cleared within quadrat and placed into sample bag for processing; C. Graduate students M.
Polk and M. Taggart work to collect a biomass core of cleared quadrat area.
Figure 2: Control site at Morris Landing
Clean Water Preserve

Figure 1: The above map shows the three study site
locations in southeastern North Carolina. Control flight
boundaries are shown with no fill and living shoreline
flight boundaries are shown with a crisscross fill per site.

Figure 3: Living shoreline at Morris
Landing Clean Water Preserve

Above- and Below-Ground Biomass
3 transects established from edge of low marsh platform to 10 meters
inland; quadrats placed at 0-meter, 1-meter, 5-meter, and 10-meter marks.
Above-ground biomass
Visually surveyed to determine presence, abundance, density, and
maximum stem height of marsh vegetation.
All vegetation within quadrat cleared via clipping at sediment surface.
Samples dried, combusted, and weighed as ash free dry weights to
determine organic matter content. *In progress.
Below-ground biomass
Sediment cores (20 centimeters) taken in cleared quadrat area using
Peat Corer.
Biomass cores sieved and rinsed to expose any vegetation matter
present, dried to a constant weight, and combusted to determine
loss on ignition. *In progress.
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Key Takeaways for Morris Landing Clean Water Preserve
Drone flights effectively captured data to reflect marsh grass plant health.
Both control and living shoreline sites contain moderately healthy to very
healthy vegetation (varying amounts of yellow and green coloring).
Drone flights effectively captured water bodies at each location (purple coloring)
Next Steps
Complete above- and below-ground biomass processing.
Analyze data in comparison to drone flight accuracy.
Analyze blue carbon storage capacity.
Special thanks to Mariko Polk, Dr. Devon Eulie, and fellow graduate
students in the Coastal and Estuarine Studies Lab at the University of North
Carolina Wilmington’s Center for Marine Science.
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