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This publication provides background information and
alternative options to beach protection for coastal residents
in Florida. It can also be used as a resource by local
governments and Extension agents when communicating
to coastal residents. We focus on coastal armoring and its
associated impact on property as well as sea turtles while
providing additional information on nature-based solutions
as an alternative to coastal armoring.

Background

In 2021, close to 19.6 million people lived in Florida,

and 76.5% of them, or approximately 15 million, lived in
coastal areas (NOAA 2021). Florida’s coasts are attractive
places to call home, and a history of coastal development
has occurred in areas of high risk from coastal erosion.
The density of coastal development has created high levels
of exposure to both natural cycles of coastal changes and
climate change risks (Bouwer 2019). These risks include
sea-level rise and more frequent events such as hurricanes
and coastal flooding (Mitchum 2011).

At particular risk from climate change are Florida’s 825
miles of sandy beaches. These sandy beaches are well
known among tourists and residents, and they produce
millions of dollars annually for Florida’s economy (FDEP
2020).

Where buildings are in the path of unnecessary risk,

many beachfront communities are experiencing increased
exposure to erosive events (McAneney and Crompton
2013). Many of these beachfront communities are a patch-
work of houses, condos, businesses, and other privately
owned properties. Due to the development history of these
coastal communities, each property owner now likely needs
to decide whether and how to increase resilience in the face
of coastal erosion and flooding.

Figure 1. Example of a concrete sea wall where a sea turtle crawled
parallel to the wall unable to nest.
Credits: Gary Appelson
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Among the wildlife impacted by coastal property own-
ers choices are threatened and endangered sea turtles,
which rely on Florida’s globally significant shores to nest
(Witherington et al. 2011) (Figure 1). In fact, over five
species of sea turtles rely on healthy sandy beaches to lay
their eggs, including the federally endangered leatherback
(Dermochelys coriacea), green (Chelonia mydas), hawksbill
(Eretmochelys imbricata), and Kemp’s ridley (Lepidochelys
kempi), as well as the federally threatened loggerhead
(Caretta caretta).

In total about ninety percent of all sea turtle nesting in
the United States occurs in Florida (U.S. Fish and Wildlife
Service 2021). Yet despite these federal listings and related
protections, appropriate nesting habitat on Florida’s sandy
beaches and dunes is being degraded and lost across the
state as buildings have been sited too close to the beach.
Some of this loss is made worse by climate change and
sea-level rise (Griggs and Reguero 2021) and is further
compounded by the decisions made by coastal landown-
ers to install sea walls and similar protective structures
intended to prevent erosion, a process often referred to as
coastal armoring.

Coastal Armoring

Climate change effects, which include sea-level rise and
hurricanes, tropical storms, and other severe storms, will
continue to cause erosion, inundate low-lying coastal areas,
and further stress the natural beach systems (Collins et

al. 2017; Mitchum 2011). To preserve their disappearing
beach, many property owners want to protect the shoreline
and harden it through sea walls and similar hard protective
structures. These hard structures, often referred to as
coastal armoring, are placed on the sea side of buildings
and designed with the goal of protecting buildings from
storm, surf, and erosion damage.

Coastal armoring includes “structures that harden shoreline
into a fixed position” (Witherington et al. 2011, p 457) such
as sloping mounds of rocks (revetments); vertical seawalls
made from concrete (Figures 1 and 2), wood (Figures 2 and
3), or steel (Figure 4); or geotubes, which are tubes filled
with sand (Schroeder and Mosier 2000; Witherington et al.
2011; Witherington and Witherington 2015).

Impacts of Coastal Armoring on Property

Once installed, coastal armoring creates an unnatural
barrier to the natural process of sediment movement on the
beach. More specifically, coastal armoring stops the transfer
of sediment between the surf and the dune, as well as along
the coastline, creating sediment loss on the beach (Figure
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Figure 2. Example of a mixed wooden and concrete sea wall where a
sea turtle was unable to nest.
Credits: Gary Appelson

Figure 3. Example of wooden sea walls stretching the length of a
Florida beach.
Credits: Gary Appelson

Figure 4. Example of a sheet pile wall where the beach dune system
has been disrupted.
Credits: Gary Appelson



5). Ultimately, coastal armoring deflects wave energy, which
results in sediment removal both directly in front of the
structure as well as adjacent to it, thus removing sand from
both neighboring properties and the beach (Griggs and
Reguero 2021; Nordstrom 2000; Schroeder and Mosier
2000).

Beach Retreat Without Coastal Armoring
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Figure 5. Diagram showing how coastal armoring stops the natural
cycle of beach migration and over time will lead to loss of beach.
Credits: Hill et. al 2019, adapted and reprinted with permission

While the specific impact of each coastal armoring
structure is dependent on a variety of factors (such as the
beach contour; wave patterns; and placement, material,

and design of the coastal armoring structure) the general
impacts to the beach remain the same (Griggs and Reguero
2021; Nordstrom 2000). As seen in Figure 5., coastal armor-
ing causes the wave to rebound seaward onto the beach
directly in front of and adjacent to the structure, increas-
ing beach loss, instead of allowing the beach to retreat
unimpeded (Dugan et al. 2008; Griggs 2005; Schroeder and
Mosier 2000).

Additionally, during stronger storms including hurricanes,
waves can flow over the armoring structure to cause
damage from water becoming trapped behind the structure
(Griggs 2005).

While many property owners pursue coastal armoring as
their defense against erosion, there are several other options
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property owners can consider to protect their property. In
fact, the Florida Administrative Code’s (FAC) rule titled
Coastal Armoring and Related Structures begins by suggest-
ing that, “applicants should be aware that armoring may
not be the only option for providing protection. Applicants
are encouraged to evaluate other protection methods such
as foundation modification, structure relocation, and dune
restoration” (Rule 62B-33.0051, FAC, 2008).

Structure relocation, or moving the building further inland,
and foundation modification, or elevating the base height of
a building are both structural alternatives to coastal armor-
ing. Another option that property owners can consider is a
living shoreline. Living shorelines are built to accommodate
natural coastal processes of the area and are created with
native plants, shellfish, or other naturally occurring ele-
ments (US Army 2017). In addition to reducing erosion,
they can also provide protection from storms and enhance
wildlife habitat.

If a property owner already has coastal armoring on

their property, they can work with a coastal engineer to
determine if they can convert their existing structure to a
living shoreline. Additionally, coastal community members
can stay apprised of local land-use planning and resilience
projects and work to advocate for improved coastal
planning policies and living shoreline projects for their
community.

A number of resources are available with additional
information on designing and installing living shorelines
in Florida. Please see the Resources section with links
provided by Florida Fish and Wildlife Conservation
Commission, University of Florida Institute of Food and
Agricultural Science, and the Florida Department of
Environmental Protection.

Impacts of Coastal Armoring on Sea
Turtles

While the impacts of coastal armoring to the beach-dune
ecosystem and private property can be unfortunate, the
consequences for nesting sea turtles can be disastrous.
They may be unable to reach nest sites, may be discouraged
from nesting, or may lay eggs in an inappropriate spot only
to have the eggs destroyed by tides and storms (Figures 1
and 2). Nest site selection is key for successful incubation
of eggs and requires specific beach conditions which vary
slightly among beaches, between different sites on the
same beach, and with the climatic conditions of a given
year. Many species of sea turtles employ a “scatter-nesting”
strategy, placing their successive nests at various locations



along the beach profile to ensure that some will survive
tidal and climatic extremes (Mrosovsky 1983; Pfaller et al.
2017).

The beach needs to have enough accessible sand above

the mean high water, shoreward of the average high-water
height (Witherington et al. 2011). The impact of coastal
armoring on sea turtle nesting habitat is mainly loss of
suitable nesting habitat and increase of mortality of eggs
(Mosier 1998; Rizkalla and Savage 2011; Schroeder and
Mosier 2000; Witherington et al. 2011). Additionally, sea
turtles have been deterred from nesting sites in areas with
coastal armoring and may abandon their egg laying efforts
altogether (Schroeder and Mosier 2000; Witherington et al.
2011).

While coastal armoring poses a truly complex problem, its
main impact to nesting sea turtles is loss and degradation
of nesting habitat. Sea turtles generally return to nest on
the area of coastline and sometimes even the same beach
where they were hatched. By necessity this “natal-homing”
involves a degree of flexibility in site-selection, because over
geological and even annual timeframes, old beaches disap-
pear and new ones are formed. However, the incubation
temperature requirements of sea turtle eggs limit the extent
of actual usable beaches by latitude and season. Coastal
armoring decreases the overall number of suitable beaches
and limits the usable nesting space on individual beaches
(Eastman and Appelson 2017). Interspersing natural and
armored beaches may not present a viable solution, since
as discussed earlier, armoring can severely disrupt wave
rebound and sediment transport patterns along a coastline,
and this can often occur in an unpredictable manner. Beach
armoring is done to protect development on the coast, and
this development can include other factors such as lighting
and noise that are not conducive to successful sea turtle
nesting.

Concluding Remarks

Many structures have been built in harm’s way along the
coast of Florida. As exposure to risks from climate change
and sea-level rise increases, more property owners are using
coastal armoring. The use of coastal armoring on Florida’s
beaches separates the beach and dune habitat while ac-
celerating the pace of erosion to the sandy beach both in
front of and adjacent to the armoring. As sea levels rise and
resulting coastal flood risk heightens, coastal communities
and property owners will all face increasingly difficult
management decisions. Implementing strategies like living
shorelines that protect both coastal communities and the
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beach-dune ecosystem will be critical if Florida is to remain
a haven for tourists, residents, and sea turtles.

Resources

Coastal Erosion: https://ncbs.ifas.ufl.edu/extension/
dealing-with-coastal-erosion/coastal-erosion/https://
ncbs.ifas.ufl.edu/extension/dealing-with-coastal-erosion/
coastal-erosion/

EDIS Living Shorelines: https://edis.ifas.ufl.edu/entity/
topic/living_shorelines

Florida Fish and Wildlife Conservation Commission
Living Shorelines: https://myfwc.com/conservation/
special-initiatives/cwci/living-shorelines/

Florida Department of Environmen-

tal Protection Living Shorelines: https://
floridadep.gov/rcp/resilient-florida-program/content/
resilient-florida-program-living-shorelines
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