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n 2010, almost 13 percent of the Earth’s surface was designated as

protected areas—areas legally reserved for the conservation of their natural

resources and biodiversity (WDPA 2011). For developed countries, this

ratio was 11.6 percent, and for Latin America and the Caribbean 20.3
percent (WDPA 2011). Puerto Rico, with a total extent of 893 000 ha, is part of the
Greater Antilles in the Caribbean region. The country includes one main island,
three smaller islands, and numerous cays characterized by great geologic and
topographic complexity. The extraordinary variety of ecosystems found in the islands
contribute to its rich biodiversity, which includes over 26,000 species of plants,
fungi, and vertebrate and invertebrate animals, many of them endemic to the country
or to the Caribbean (Joglar 2005). As of May 2011, 8 percent of Puerto Rico’s land
was designated for conservation within 95 terrestrial protected areas (Gould et al.
2011), ranging from less than 1 ha to 11 429 ha, and totaling over 72 000 ha. About
56 percent of this territory was managed by the Puerto Rico Department of Natural
and Environmental Resources, 16 percent by the U.S. Forest Service, 13 percent by
the Conservation Trust of Puerto Rico, and 15 percent by other governmental and
nongovernmental entities (Gould et al. 2011). Understanding the natural resources
and distribution of this network is essential for identifying gaps in conservation and
assisting with management decisions and planning. Furthermore, protecting a wide
range of ecosystems that represent Puerto Rico’s diverse landscape is important to

ensure the conservation of the country’s biodiversity and ecosystem services.

This research map describes Puerto Rico’s terrestrial protected areas based on natural
and anthropogenic elements of the landscape. We used geospatial data, i.e., land
cover (Gould et al. 2007); urban, suburban, and rural settlements (Martinuzzi et al.
2008); and physiography to illustrate landscape elements and analyze what and how
much is protected in Puerto Rico. Pie and bar charts convey statistics about each
landscape element’s distribution and level of protection. We also analyzed the
landscape context of the protected areas by classifying each one as coastal, forested,
herbaceous, or urban based on the dominant land cover that surrounds each area in a
1 km buffer and tabulated the land cover within and other statistics for each
classification. Additionally, we mapped the linear distance from the protected areas
providing a visual reference of the distribution and connectivity between the
protected areas and charted how the land cover distribution changes from within the

protected areas across distance groups.

The protected areas in this publication were last updated in May 2011 using available
data obtained from local and federal government agencies and nongovernmental
organizations. The amount and distribution of protected land is very dynamic,
changing as new areas are set aside or as designations and management change. For
the purpose of this analysis, we excluded marine protected areas as well as the marine
portion of some coastal protected areas. Additional lands may be protected by laws
and zoning regulations, e.g., steep slopes, wetlands, riparian zones, or the coastal

zone, but were not included in this study.

Findings

Land cover:

® The protected natural areas network of Puerto Rico mainly shelters forest
ecosystems (60 percent) with patches of woodland and shrubland (14
percent), grasslands (8 percent), forested (7 percent) and herbaceous
wetlands (6 percent), inland water (4 percent), and natural barrens (1

percent).

® The most protected land cover type is forested wetlands (primarily
mangroves) with 60 percent found inside protected areas, and followed by
inland water bodies (33 percent), natural barrens (i.e., salt/mud flats, rocky
cliffs, and beaches; 32 percent), herbaceous wetlands (15 percent), forest (13
percent); woodland and shrublands (8 percent), and grasslands (2 percent).

® Based on the landscape context classification, where we identified the
dominant land cover in a buffer zone of 1 km around each protected area, we
found that the areas predominantly bordered by forest enclose mostly forest
(93 percent), while areas surrounded by coastal ecosystems, grasslands, or

urban protect a wider range of land cover types.

® Nine terrestrial protected areas were classified as urban—areas mainly
bordered by built-up surface. Although these amount to 9.5 percent of the 95
protected areas analyzed here, their average size is significantly smaller than
those found outside urban spaces. Hence, urban protected areas constitute
only 1 percent of Puerto Rico’s protected land.

Distance from protected areas:

® The distribution of the protected areas across the main island of Puerto Rico
shows that there are three large regions with no protected areas in a radius of
at least 5 km. Connectivity among the protected areas can also be observed
where areas conglomerate presenting potential ecological corridors.

® The percentage of forest, wetlands, and inland water decreases the farther
away from a protected area, while the percentage of grasslands and, less

notably, built-up surface increases.

Urban, suburban, and rural settlements:

® The great majority of the protected land is located in rural lands (85
percent), followed by the suburban (13 percent) and urban (2 percent)

regions.

Physiography:

® The protected areas are found across all physiographic regions of Puerto Rico
with 38 percent of the protected land located in the mountains, 28 percent in
the plains, 27 percent in the hills, and 7 percent in the plateau region. The
three predominant physiographic regions (i.e., mountains, hills, and plains)
have a similar level of protection from 7 to 9 percent, while the plateau
region, found solely in the Natural Reserve of Mona Island and Monito, is
fully protected.
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Distance from protected areas

This supplemental map presents distance zones from the protected areas in Puerto unprotected through this conservation mechanism. The linear graph below shows an

Rico. The distances were calculated using the Euclidean distance algorithm tool in analysis of the general land cover types inside each distance zone, where a general

The percentage of each land cover type inside

Puerto Rico's protected areas pattern can be observed; the percentage of forest, wetlands, and inland water

ArcGIS 9.3, which computes the linear distance between multiple areas. These
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Urban, suburban, and rural settlements

The urban, suburban, and rural settlement of Puerto Rico integrates “patterns of  through remote sensing analysis using Landsat 7 ETM+ satellite images from 1999 to

development in the landscape with population census data” to describe population 2003, aerial photos, and population data from the 2000 United States Census.

distribution across the country (Martinuzzi et al. 2007). The regions were classified

Urban
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population density lower than suburban areas.

Disclaimer: The United States Department of Agriculture Forest Service has developed this information for the guidance of its employees, its contractors, and its cooperating federal and
state agencies. It is not responsible for the interpretation or use of this information by anyone except its own employees. The use of trade, firm, corporation, or association names in this
publication is for the information and convenience of the reader and does not constitute an endorsement by the Department of any product or service. This product is reproduced from
geospatial information prepared by the U.S. Department of Agriculture, Forest Service. Geographic Information System (GIS) data and product accuracy may vary. They may be developed

13%

from sources of differing accuracy, accurate only at certain scales, based on modeling or interpretation, or incomplete while being created or revised. Using GIS products for purposes other
than those or for which they were created may yield inaccurate or misleading results. This information was released on the indicated date. The data in this research map reflect data
available at the moment of publication. The Forest Service reserves the right to correct, update, modify, or replace GIS products without notification. 85%
The Forest Service of the U.S. Department of Agriculture is dedicated to the principle of multiple use management of the Nation’s forest resources for sustained yields of wood, water, forage,

wildlife, and recreation. Through forestry research, cooperation with the States and private forest owners, and management of the national forests and national grasslands, it strives—as -
directed by Congress—to provide increasingly greater service 1o a growing Nation. USDA is an equal opportunity provider and employer.
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Physiography

Physiography describes the land’s surface as defined by geological processes over time.
This supplemental map was developed through Geographical Information Systems
(GIS) analysis using elevation, geology, and land forms data at the International

Institute of Tropical Forestry GIS and Remote Sensing Lab.

Plains

Relatively flat land with low elevations and slopes under 6 degrees.

Hills

Elevated land, smaller than a mountain, with slopes higher than 6 degrees.

Mountains
- Generally higher than the hills, mountains are also high in elevation with

slopes higher than 6 degrees. In Puerto Rico, a mix of geology and
elevation separates the hills from the mountains, which are primarily

made of igneous and metamorphic rock formations.

Plateau

Elevated flac land above sea level. In Puerto Rico, the plateau

physiography is found only in Mona island and Monito.
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