National Park Service

Sea Level Rise
National Park Service Response

Fort Frederica National Monument

NPS Coastal Parks
● 88 parks and over 11,000 miles of
shoreline ranging from the arctic to the
tropics, each presented with a variety of
challenges related to climate change.

● Southeast region specifically seeing
issues related to sea level rise
● As water levels increase due to sea
level rise, they bring higher tides and
flooding risks from storms.

● As storms increase in size and
intensity, they erode shorelines and
flood parks and communities.

NPS Ocean and Coastal Parks

Fort Frederica National Monument
The unique interaction of coastal water
processes in conjunction with the Frederica
River estuary and arrangement of wetlands
make for a complicated array of hydrologic
function.
● High tide flooding
○ Closure of lanes on the causeway
during king tides
● Shoreline erosion
○ Loss of marsh grass habitat and
function
● Shoreline retreat may threaten cultural
and archaeological resources

NPS Action

1. Collaborate with partners to collect data and information.
2. Use this information to predict future conditions.
3. Document our assets, resources, and important
infrastructure, and create vulnerability assessments to
learn what is most at risk.
4. Adapt accordingly.

1. Collect & Compile Information
NPS Southeast Coast Network and
partners have initiated...
Salt Marsh Monitoring
● Magnitude, rate, & site variability of
change in ground surface elevation
● Sediment accretion and erosion
● Soil salinity

Vegetation Mapping
● 12 map classes
identifying vegetation
coverage
● GIS database
Indicated are areas of salt marsh
(National Wetlands Inventory 2011), COOPS tidal monitoring stations (NOAA
2013).

2. Understand Trends & Predict
2018 Sea Level Rise & Storm Surge Report
● Sea level rise projections for 118 park units
● Storm surge projections for 79 of those parks.
● Interactive sea level change viewer

Fort Frederica Storm Surge

Sea Level Rise Viewer

2. Understand Trends & Predict
Sea Level Rise at Fort Frederica
● 1.360 mm/y of subsidence, 72 years of records (Fort Pulaski, GA)
● Between 0.24 and 0.25 meters of SLR by 2050
● Between 0.49 to 0.72 meters of SLR by 2100

Impacts rate of shoreline erosion, elevated water table, species composition

Current Mean Higher-High Water

RCP 4.5, 2100

RCP 8.5, 2100

2. Understand Trends & Predict
Storm Surge Predictions
● For mean-tide and high-tide scenarios, Category 1-5 hurricanes
● Category 1 Hurricane is the highest recorded storm track to have passed
within 10 miles of Fort Frederica (Knapp et al. 2010).

Category 1 Hurricane, Mean tide

Category 5 Hurricane, High Tide

3. Determine Vulnerabilities
VULNERABILITY

EXPOSURE

SENSITIVITY

ADAPTIVE
CAPACITY
Fort Frederica Archeological sites

Identify Resources & Locations
● GIS Database of park archaeological sites
● NPS Documentation of paleontological
resources in the park

● Vulnerability Assessments
○ Topic: Marine, Natural,
Cultural, Facilities
○ Specific locations (e.g. parks,
regions)
● Assets Exposed to 1 m of Sea
Level Rise (2014 & 2019)

FOFR Assets Exposed to 1 m of Sea Level Rise (2019)

3. Determine Vulnerabilities
Determine Sensitivity & Impact
Cultural Resources Climate Change Strategy (2016)

● Sea Level Rise Impact Table (next slide)
Assessment of Vulnerability Assessments (2019?)
● Cultural Resources
● Natural Resources
● Facilities & Structures
NPS Materials Conservation Program (NCPTT)
● Understand how cultural objects deteriorate with
time
● The Conservation and Preservation of Tabby in
the Coastal Southeast report (1998)

4. Adaptation
The NPS adapts to changing conditions
● Ideally proactively (raise buildings, create mobile
structures, relocate inland)
○ Coastal Adaptation Strategies Handbook

● We consider climate hazards when funding new
projects
○ Ask...does this investment consider sea level rise,
storm surge, and climate change?
○ Natural Hazards Checklist
● We use storms/hazards destruction as an opportunity
to rebuild adaptively to the changing conditions
○ Have a plan in place for when disaster strikes.
○ Recovery Project Review Team

Adaptation Examples
Relocation of Cape Hatteras Lighthouse

Natural and Nature Based Feature at CANA

Movable restrooms at ASIS

Adaptation Examples
Concept design for cottages at
Everglades National Park and
Preserve
● Elevated structure
● Weather resistant

Movable bathhouse at
Cape Cod National
Seashore

Preserve the Natural Environment
Wetlands can help mitigate the effects of Sea Level Rise!
● Lower flood heights and dissipate storm surge energy by storing and
slowly releasing surface water, rain, groundwater, and flood waters.
● Wetland vegetation stabilizes shorelines in rivers, bays, tidal wetlands,
and estuaries by holding sediments in place.

Preserve the Natural Environment
Fort Frederica National Monument Wetlands
65% of the entire park area (McManamay et al., 2013)
● Primarily Needlerush High Marsh & Southern Atlantic Coast Salt Marsh.
● Collectively, nearly 80% of the natural/semi-natural vegetation
Coastal storm surge detention
● Fort Frederica NM wetlands are almost
99% capable of offering high levels of
coastal storm surge detention (Dorr et al.,
2012)
● These are wetlands that will function as
temporary water storage under the
pressure of large storms such as
hurricanes and tropical storms

Coastal storm surge detention within Fort Frederica NM
(Natural Resource Condition Assessment, 2012)

Preserve the Natural Environment
*(Craft et al. 2009 cited in NPS Natural Resource Assessment, 2012)

Reduce wetland stressors
● Change in shoreline position from sea level
rise drives the alteration and replacement
of established natural habitats.
● Salt marshes on the Georgia coast may
decline in area by 20 to 40% due to
predicted sea level rise in this century*.

Southern Atlantic Coast Salt Marsh in FOFR

● Wave action from watercraft presents a
possible threat to the wetlands and cultural
landscape of the park through increased
rates of erosion.
● Properly functioning stormwater drainage
systems can help maintain healthy water
quality and reduce stress on wetland
ecosystems.

Needlerush High Marsh in FOFR

Managing Sea Level Rise Summary
● Research and understand the changing environment.
● Identify and document vulnerable resources.
● Plan for adaptation and relocation of facilities and structures.

● Protect wetlands and the subsequent ecosystem services they
provide; reduce additional stressors.
● Allow these dynamic ecosystems to evolve with climate change and
sea level rise by allowing natural processes to occur unimpeded.

