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Coast�al /ˈkōstəl/adj – Relating to or near the coast
Re�sil�ience /rəˈzilyəns/noun – The capacity to 
recover quickly from difficulties; toughness
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TNC’s Conservation Work in Georgia

• Envision a Healthy City

• Conserve Critical Lands

• Securing Abundant and Clean Water

• Inspire Conservation Action

• Plan for a Stronger Coast & 

Healthier Ocean

The Nature Conservancy

Conserve the lands and 
waters on which all life 

depends



Georgia’s vulnerable coast
Climate change is increasing our coastal hazards such as…

• Nuisance tidal ‘sunny day’ flooding, Nor’easters
• Hurricane storm surge
• Encroaching sea level rise
• Erosional banks
• Change in precipitation causing drought and flood, periodic riverine 

flooding

At the same time, population is increasing in the region.

Between 1980 and 2006 the coastal counties along the Southeast Atlantic 
had the largest rate of population increase (79%) of any coastal region in 
the conterminous United States (Dahl, 2011). 

. 
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Increased population + increased coastal hazards due to climate change 
= increased vulnerability to both human and natural systems





Social & Economic Impact

• About 16% of the immediate U.S. coastline (within one 
kilometer of the shore) is classified as in “high hazard” areas—
home to 1.3 million people and $300 billion in residential 
property.

• Sea-level rise will increase the amount of highly threatened 
people and property by 30-60% by the year 2100.

• Anywhere from 60k to 160k coastal Georgians will be affected 
by sea level rise by 2100 (1m or 2m prediction) with a great 
majority in Glynn and Chatham Co. (urban areas).

• Between 24% (Brantley Co) and 58% (Glynn County) of each 
county’s current population lives in the floodzone in coastal 
Georgia. In Chatham County (38%) that equals 102,000 
people.

Sources: Arkema et al, 2013 & Hauer et al, 2015 THE NATURE CONSERVANCY
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Nature Based Solutions
for reducing flood related risk across social, economic and ecological systems

Preserving natural infrastructure can be a cost effective way to reduce the impact of coastal 
hazards on communities by reducing wave action and erosion, and absorbing floodwaters. 

• Barrier islands
• Beaches & dune systems
• Marshes & wetlands
• Oyster reefs
• Floodplains
• Natural open space and aquifer recharge areas
• Green infrastructure (incorporating nature in traditional grey infrastructure)

Coastal wetlands prevented US$625 million in flood damages to 
private property during Hurricane Sandy (Beck et al 2016)

Oyster reefs save communities $85,000 per year per hectare when used in place of 
artificial breakwaters. (TNC)

Approximately 67% of the U.S. coastline is protected by natural habitat — which, if lost, 
would double the number of poor families, elderly people and total property value in the 
areas at highest risk from coastal hazards such as storm surges (Arkema et al, 2013)
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The best solutions may depend less on modern infrastructure and more on 
rethinking how we value existing natural resources, and preserving them 

for the future



Ecosystem services
• Shoreline and upland protection via wave 

reduction and floodwater absorption
• Improves Water Quality 
• Provides Habitat
• Carbon sequestration
• Erosion control
• Part of Food web
• Nutrient uptake
• Recreational, Commercial & Aesthetic 

value

Natural Infrastructure Benefits
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How do we build a more resilient Georgia coast by ensuring that natural ecosystems continue to provide critical 
ecological services, including community hazard protection, into a future with climate change & increased flooding?



Our Coastal Resilience Approach
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Community 
Resilience 

Needs
TNC 

Mission

Working with partners to implement nature based solutions 
(scalable & replicable)



Online 
Decision
Support 
Mapping
Tools

Others…
• Local planning & 

policies
• On the ground 

protection & 
restoration

• Education & 
outreach

• Scientific research



Ashby Nix Worley
Coastal Resilience Manager

Darien, GA
Ashby.Worley@tnc.org

912-399-2996

Thank you!
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Coastal Resiliency
Wetland restoration and community planning

Jan Mackinnon



Change is rarely easy



The mean sea level trend is 3.23 millimeters/year with a 95% confidence interval of +/- 0.28 
mm/yr based on monthly mean sea level data from 1935 to 2016 which is equivalent to a 
change of 1.06 feet in 100 years.

Sea level rise



Sea level rise



Sea Level Affecting Marshes Model 

SLAMM Model 
predictions to changes 
in habitat types using 
vegetation as an 
indicator



Shoreline change

Dr. Chester Jackson 
Georgia Southern University



Shoreline change



Living Shorelines



Armored shorelines 

Dr. Clark Alexander
Skidaway Institute of 
Oceanography

Coastal Hazards Portal
http://gchp.skio.uga.edu 



Shoreline management



Living Shorelines



Living Shorelines



Living Shorelines Workgroup

Partners dedicated to the long 
term documentation and 
success of living shoreline 
projects in Georgia.



Coastal Wetland Resiliency

Jekyll Creek Thin Layer Placement (TLP)



Disaster Resiliency planning



Education would not be 
necessary if things were 
as they seem.

-Wendell Berry



1. Ordinances
2. Outreaches

Scott Brazell, CFM
sbrazell@co.camden.ga.us
912-510-4320

mailto:sbrazell@co.camden.ga.us




Pre-firm fishing community

Hurricanes Mathew and Irma





} Article 9. Environmental Protection – Establishes wetlands and 
river corridor protection areas and states permits required to 
improve in areas. First 100’ from water.

} Article 11. Erosion Control, and Flood Damage Prevention –
Establishes permits required for land disturbance and 
structures in the special flood hazard area. 3’ Freeboard



} FEMA/ISO CRS Program is a way for communities to improve 
their approach to interaction in the special flood hazard areas 
and gain discounts on flood insurance premiums for their 
residents. Ex: Camden County CRS Rating 6 = 20% Discount

} Community outreaches are a means of delivering the 
messages of ordinance compliance and flood insurance 
needs.





} Camden County is working with the City of St. Marys, the 
Nature Conservancy, the Coastal Resource Commission, 
Georgia Department of Natural Resources, NOAA to develop a 
web based app that brings together data behind natural 
flooding hazards that threaten our coastal and riverine 
populations. 



Threat of Event or Every day?

Matthew Cat 2 Surge 2100





} By combining data of Digital Flood Insurance Rate Maps, 
SLOSH, and Sea Level Rise we propose to inform the public of 
all flooding hazards and elevations necessary to all but 
eliminate their risk.



Scott Brazell, CFM
sbrazell@co.camden.ga.us

912-510-4320

mailto:sbrazell@co.camden.ga.us
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A big thank you for our presenters!

Questions?


