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Intersection of 
Community and 
Ecosystem Resilience
Identifying nature-based or 
green infrastructure 
solutions, where coastal
communities can increase 
their resilience by effectively 
protecting, restoring and 
sustainably managing their 
natural resources while 
strengthening local capacity
for climate adaptation.
--The Nature Conservancy



What is 
Resilience?

• “Resilience”: 
how fast/in what 
fashion a system 
can bounce back 
(or forward) after 
a disturbance

• “Community 
Resilience”

• “Ecosystem 
Resilience”

Beaufort, North Carolina:
2 days before Hurricane 
Florence made landfall in 
Wilmington, NC (2018)

Photo by Sarah Spiegler
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Living shorelines

Photo Credits: R. Gittman
Smith et al. 2020 Frontiers in Marine Science 

Shoreline protection approaches that incorporate habitat 
restoration alone or in combination with some type of 
built infrastructure to provide coastal protective services 
to humans.

(NOAA 2015, Smith et al. 2020)





Credit: Dr. Rachel Gittman

1 year before 1 day after 

Why Use Living Shorelines?

Credit: Dr. Carter Smith

(2011)

5 years later

• Natural, effective and 
economical way to 
stabilize eroding 
shorelines

• Outperforms 
bulkheads short- and 
long-term

• Requires minimal 
maintenance

• Increases property 
value

• Typically less 
expensive than 
bulkheads



Hurricane Florence 2018

Eastern shoreline @Carteret Community College:
more than $1 million in damages

Over $22 billion in damages in 
North Carolina (NOAA estimates)
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Carteret Community College and Civic Center

Photo Credits: S. Spiegler



Duke University Marine Lab and NOAA Beaufort Lab
Photo Credit: NOAA Beaufort Lab





Morris et al. 2019
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Designing for oysters Designing for waves

Research Need: Designs and Substrates that Maximize Coastal 
Protection and Ecological Functions 



Evaluating new 
designs

Quick Reef



Oyster Catcher

Shell Bags

Wellman et al. 2022 Ecological Applications

Novel Substrates



Evaluating Impacts on Adjacent Foundation Species & Habitat Connectivity
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Carteret Community College
Living Shoreline Academy

• The Academy provides training to property owners, managers, 
environmental stewards and contractors 

• The Academy is made up of multiple courses:

• Introduction

• Structures and Design

• Vegetative

• Construction

• Field – Study / OJT

• The courses are being delivered and developed each semester



Carteret Community College
Living Shoreline Academy

• The Introduction course provides an overview of:

• Living Shoreline Definitions
• Benefits and Drawbacks
• Suitable Locations
• Types of solutions
• Costs
• Permitting
• Vegetative Planting
• Serves as the primer for follow on training



Carteret Community College
Living Shoreline Academy

• The Design and Structures course provides a deep dive into:

• Site Survey

• Slope Assessments

• Energy Assessments

• Design Principles

• Substrates

• Drawings

• Permitting



Carteret Community College
Living Shoreline Academy

• The Vegetative and Construction courses will be available for Fall 2024.

Topics will include:

• Marsh Grass Selection

• Spartina Grass Propagation

• Upland Plants

• Construction Techniques

• Logistic Considerations



Carteret Community College

• Aquaculture

• Boat Building Academy

• Fiberglass, Resin and Gelcoat

• Marine Service and Repair

• Marine Captain’s Licensing

• Marine Diesel

• Outboard Propulsion Systems



Carteret Community College

For more information and registration details:

Contact:

Scott Leahy, Maritime Programs Coordinator
•LeahyS@Carteret.edu
•252-222-6090

mailto:LeahyS@Carteret.edu


Thank you!

Sarah Spiegler, NC Sea Grant
Coastal Resilience Specialist
sespiegl@ncsu.edu

Scott Leahy, Carteret Community College
Maritime Programs Coordinator
LeahyS@Carteret.edu
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