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Overview pneumatophores (see “Avicennia Germinans, Black Man-
grove”). White mangroves have some pneumatophores, but
fewer than black mangroves, and can also be identified by
their light-colored bark (see “Laguncularia racemosa, White
Mangrove”).

In Florida, 80% of the residents live within 10 miles of

the coast. As a result, coastal habitats, like mangroves,
have been significantly altered by human activities. Urban
mangroves are mangroves located in cities and residential
areas. While urban mangroves may be highly impacted by
humans, they continue to provide important ecosystem
services, or benefits to society. In fact, due to their location,
more people may benefit from these urban mangroves
than from pristine mangroves, which are often located in
protected areas. The following document describes the role
of mangroves in urban areas. This document is intended
for coastal residents, coastal resource managers, and urban
planners who are interested in learning about mangroves
and their importance in cities.

What are mangroves?

Mangroves are salt-tolerant wetland species that can form
small patches or large forests and are found along tropical
and subtropical coastlines. Florida has three native man-
grove species: Rhizophora mangle (red mangrove), Avicen-
nia germinans (black mangrove), and Laguncularia rac-
emosa (white mangrove) (Figure 1). All three species have
specialized roots for survival under waterlogged conditions,

Figure 1.1mages of the three native mangrove species found in Florida
e.g., prop roots and pneumatophores. Red mangroves

and the front (f) and back (b) of their leaves: (A) the red mangrove

are characterized by their prop root systems and the red (Rhizophora mangle), (B) the black mangrove (Avicennia germinans),
coloration of their bark when wet (see “Rhizophora Mangle, ~ and (C) the white mangrove (Laguncularia racemosa).
Red Mangrove”). Black mangroves are characterized by Credits: G. Reyes, UF/IFAS

their dark, almost black bark and high concentration of
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Florida’s mangroves are mostly found south of 28°N due to
their sensitivity to freezing temperatures. However, with in-
creasing temperatures caused by climate change, mangroves
have started migrating northward and in recent years have
persisted at latitudes up to 30°N. The black mangrove is

the most common species found at the northern limits in
Florida because it is the most tolerant to cold temperatures.
Red mangroves are also becoming common in the northern
Gulf region.

Mangrove ecosystems are threatened by climate change and
human activities. Over the last 50 years, 20%-35% of global
mangrove extent has been lost (Polidoro et al. 2010). While
mangrove loss has slowed in the 21st century, 62% of the to-
tal global mangrove loss was attributed to human activities,
such as drainage for agriculture and urban development
between 2000-2016 (Goldberg et al. 2020). The decline

in mangrove habitat area has consequences for shoreline
stabilization, flood mitigation, and fisheries. The current
and historical rate of mangrove loss is alarming considering
their importance to wildlife and human society.

What are urban mangroves?

Urban mangroves are affected by cities and residential de-
velopment. These mangroves can be found along park edges
and in small patches near canals (Figure 2). While urban
development often leads to mangrove loss, mangroves can
still occur in tropical and subtropical coastal communities.
Mangroves can exist in cities and residential areas because
some coastal areas may have a gradual coastal slope needed
for mangrove growth and survival. As salt-tolerant plants,
mangroves can outcompete other vegetation that are not
adapted to saline conditions. Urban mangroves may have
naturally colonized post-development, been restored
post-development, or be remnant from a larger mangrove
forest pre-development.

Urban mangroves may look different than their pristine
counterparts (Branoff 2017). For example, nitrogen
concentrations in leaf and plant tissue of urban mangroves
are high because of high nutrient concentrations found

in urban stormwater. Under high-nutrient conditions,
mangroves direct these nutrients to aboveground growth
rather than to belowground root growth (Lovelock et al.
2009). As a result, urban mangroves may still grow to be
large trees but may have fewer belowground roots than
more pristine mangroves. Heavy metals, including copper,
lead, and zinc, can be abundant in urban stormwater and
are found in urban mangroves (Mills 1995; Branoft 2017).
Urban mangroves serve as a heavy metal sink, but excess
metals can decrease mangrove biomass and root growth
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(MacFarlane and Burchett 2002). The chemical makeup of
urban stormwater can have long-term effects on the way
mangroves look.

In addition to urban stormwater, surrounding urban
features, such as population density and percent urban
infrastructure (e.g., roads and buildings), may affect the
size (i.e., hectares) of a mangrove patch. Mangroves have
historically been removed in Florida to make way for
coastal urban development, which fragments, or minimizes,
mangrove forest area (US Fish and Wildlife Service 1999).
There is also limited space for mangroves to expand along
the coasts of cities because of concrete structures. On the
seaward side, sea level continues to rise, which forces man-
groves to migrate landward. However, urban development
serves as a barrier that prevents mangroves from moving
inland. The combination of urban development on one side
and sea-level rise on the other results in a “coastal squeeze,”
further minimizing space for mangrove growth. For these
reasons, most urban mangroves may be small patches,

as opposed to the large forests that are typically found in
conserved areas, such as the Everglades National Park.

Figure 2. Images of urban mangroves in Miami-Dade County, FL:
(A) mixed red, black, and white mangrove stand next to a housing
complex, (B) red mangroves next to a major road, and (C) an aerial
image of urban mangroves located near Normandy Isles in Miami
Beach, FL.

Credits: G. Reyes, UF/IFAS; Aerial image from Miami-Dade County



What ecosystem services do urban
mangroves provide?

Urban mangroves are important for providing ecosystem
services, or benefits to humans, such as carbon sequestra-
tion, nutrient removal, nursery habitat for fish, wave
attenuation, and flood mitigation. These ecosystem services
are especially beneficial to coastal communities in need of
coastal protection in the face of sea-level rise and climate
change. Coastal vegetation has historically been replaced
by concrete structures, such as bulkheads and seawalls, to
protect property from storm surges. However, these con-
crete structures can fail over time. Mangroves are dynamic
ecosystems that can continue to grow and outpace sea-level
rise, possibly serving as a better alternative for protecting
cities from storm surges and coastal erosion (Currin 2019).

Mangroves in urban areas are also essential habitat for
urban wildlife because green spaces can be few and far
between in cities. Increased wildlife provides recreational
and commercial ecosystem services. Valuable commercial
fish species, including flathead grey mullet, sheepshead,
blue crab, and penaeid shrimp, can still be abundant in
urban mangroves, as demonstrated in a study conducted
in Tampa, Florida (Krebs et al. 2014). Up to 90% of com-
mercial fishery species and 70% of sport fishery species
depend on mangroves at some point in their life cycles (US
Fish and Wildlife Service 1999). Urban mangroves are also
important habitat for birds that rely on these ecosystems
for nesting. While possibly smaller in size, urban mangrove
patches can still support coastal wildlife and remove
nutrients and other containments.

With increasing climate changes, south Florida’s growing
cities may depend on the restoration and conservation

of urban mangrove ecosystem services for sustaining the
livelihoods of city dwellers. The University of Florida’s
Bureau of Economic and Business Research calculated a
14.9% population increase in Florida between 2010 and
2020 (Bureau of Business and Economic Research 2020).
Mangroves also provide nursery habitat for many fish
(Lefcheck et al. 2019). Urban mangroves are also important
habitats because of their ability to store and filter contami-
nants from the urban stormwater before entering coastal
waters. Given their proximity to human populations, urban
mangroves may provide more direct ecosystem services

to humans than their pristine counterparts, which tend

to be in secluded areas. Because of their importance to
humans and properties, mangrove restoration is becoming
recognized by scientists and land developers as a tool
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for returning ecosystem services to urban communities
(Worthington and Spalding 2018; Erwin 2009).

Conclusions

Mangroves exist in heavily urbanized areas. Urban
mangroves face unique challenges because of their location,
such as habitat fragmentation as well as high nutrient and
metal concentrations. Given their proximity to cities, urban
mangroves may be providing direct ecosystem services to
more people. Even the restoration of small mangrove areas
may provide ecosystem services to large groups of people.
These ecosystem services are key for protecting coastal
cities from the effects of climate change, including storm
surges and flooding from hurricanes. Urban mangrove
conservation and restoration can serve to maintain impor-
tant services as human populations and climatic changes
continue to increase and cities continue to expand.
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