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Sustaining healthy ecosystems, the
second environmental objective

addressed in this report, is fundamental
to the environmental progress neces-
sary to support population growth and
economic development.

The term “ecosystem” refers to all the
plants and animals in an area, the
interactions between them, and the
physical environment in which they live.
This objective addresses the health of
Georgia’s ecosystems and their capacity
to provide services that support basic
human needs – a capacity that is
essential to support a growing popula-
tion and economy and to the
sustainability of life on the planet.

Ecosystems provide a variety of services
every day. Ecosystem services include
production of food and fiber, removal of
pollution and purification of air and
water. Healthy ecosystems help
regulate the climate, control flooding,
and provide habitat for fish and wildlife,
including species that are commercially
important. They support recreational
activities, like fishing, hunting, and
hiking, with the economic benefits they
bring.  Healthy ecosystems also provide
less tangible spiritual and educational
values.

Healthy ecosystems are a kind of
natural capital that helps support our
quality of life, like the financial capital
that helps support our economy.
However, human activities – particu-
larly the way we use and alter land –
can degrade this natural capital and the
services on which we rely.

Evaluating the health of Georgia’s
ecosystems starts with examination of
the land itself. The way that land is
used, and the way it has been altered as
Georgia’s population has grown, affects
the state’s ecosystems.

This report tracks those effects by
looking at two important components
of ecosystems: the habitat they provide
and the species of plants and animals
that live in that habitat. Habitat refers
to the physical features of an area and
the vegetation found there, which
determines the suitability of that area
for different species.

While there are few accepted standards
or thresholds that define the health of
an ecosystem, a number of measures
are generally accepted as indicators of
ecosystem health that can be used to
compare regions and to track changes in
ecosystems over time (Table 2.1).

Sustaining
Healthy Ecosystems

Table 2.1  Indicators of the condition of the state’s natural resources.

Georgia’s natural heritage:
Biological diversity

Georgia has an extraordinarily rich
natural heritage. Variations in
topography and geology across the
state produce a wide variety of
ecosystems. Terrestrial ecosystems
range from the live-oak seaside forests
of the coast to the rock outcrops of
north Georgia. Aquatic ecosystems
include small streams, large rivers,
lakes and estuaries where the state’s
major rivers meet the sea.

This ecosystem diversity, in turn,
supports a highly diverse mix of
plants and animals. Compared to
similar ecosystems around the world,
the hardwood forests in north
Georgia, mixed forests in the
Piedmont, and longleaf pine forests
in the Coastal Plain all have excep-
tional biological diversity, as do many
of the state’s streams and rivers.

Georgia is part of a global “hotspot”
of diversity for plants and animals.
Nationally, Georgia ranks sixth
among the states in overall species
diversity. It ranks second in the
number of amphibian species, third
in freshwater fish and crayfish
species, and seventh in reptile and
vascular plant species. More than
60 species are only found in
Georgia, a number exceeded by just
11 states.

Natural resource Indicators of condition 

Land Land cover types: 

• Hardwood forests 

• Forested wetlands 

• Urban land 

Impervious surfaces 

Habitats and species Streamside forests 

Freshwater fish community status 

Coastal habitat conditions 

Terrestrial habitat quality  

Protected species 

Habitat protection 
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This chapter first addresses two
indicators of changes in land condition:
land cover and impervious surfaces. It
then discusses six indicators of the
condition of different habitats and the
plants or animals that live in those
habitats. The habitats and species

discussed include those that are land-
based (terrestrial) as well as those that
are water-based (aquatic). For several of
the indicators, results are summarized
by ecological region or ecoregion (see
sidebar and Figure 2.1).

B a c k g r o u n d e r
Tracking Changes in Georgia’s Landscape

The introduction of this report highlights the changing face of Georgia in
terms of population, economy and energy use. These drivers are also

changing the face of Georgia in terms of its landscape and the health of the
ecosystems that landscape supports. One way to track these changes is look at
changes in land cover over time.

The term “land cover” refers to the mix of vegetation, human structures, bare
ground and water at the surface of the earth. Some types of land cover, like
forested wetlands, are simply the vegetation naturally found in an area. Other
types, like agriculture, are lands converted or altered for human use.

Changes in land cover over time can be identified by reviewing satellite images.
These images can be converted into maps showing the types of land cover
across the state — a mix of natural vegetative cover and lands altered by
human activities (Figure 2.2).

Researchers at the University of Georgia have tracked changes in Georgia’s
land cover between 1974 and 2005. This research provides some of the
indicators used to evaluate progress toward the objective of sustaining healthy
ecosystems, as well as the objective described in the next chapter, ensuring
resources to support a growing economy.

What are ecoregions?

Ecoregions are large areas, covering
tens of thousands of square miles,
that are geographically and ecologi-
cally defined. An ecoregion has a
common underlying geology and
distinctive land forms, climate, soil
types and plant and animal com-
munities.

These factors all shape the devel-
opment of ecosystems and, as a
result, ecoregions are often used
for assessments of environmental
conditions and ecosystem health.

Six major ecoregions are found in
Georgia (Figure 2.1). The Blue Ridge
ecoregion is in the northeast corner
of the state. The Ridge and Valley
and Southwestern Appalachians
ecoregions are in northwest
Georgia. Because these two
ecoregions have many features in
common, they are treated together
for the purposes of this report.

The Piedmont lies south of the Blue
Ridge and Ridge and Valley
ecoregions and covers the remain-
der of north Georgia.

Two ecoregions lie south of the Fall
Line, a geologic feature that runs
across the center of the state. The
Southeastern Plains ecoregion is
immediately south of the Fall Line
and covers much of the southeast-
ern U.S. In Georgia, this area is
often called the Upper Coastal
Plain.

Finally, the Southern Coastal Plain
lies along the much of the south-
eastern Atlantic and Gulf coasts. In
Georgia, this ecoregion is often
called the Lower Coastal Plain or
Coastal area.

Figure 2.1  Georgia’s ecoregions. (U.S. EPA)

Lower Coastal Plain
(Southern Coastal
Plain)

Blue Ridge

Ridge and Valley

Southwestern
Appalachians

Piedmont

Upper Coastal Plain
(Southeastern Plains)

http://www.georgiaepd.org/Images/soefig2.1.jpg
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Figure 2.2  Land cover in Georgia, 2005. (Natural Resources Spatial Analysis Laboratory, University of Georgia)

High- and low-intensity urban

Row crops and pastures

Clear-cut or sparse

Deciduous forest

Evergreen and mixed forest

Forested wetlands

Non-forested wetlands (freshwater/salt/
brackish), beaches and dunes

Open water

http://www.georgiaepd.org/Images/soefig2.2.jpg
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As the first indicator of ecosystem
health, this report tracks broad

changes in three types of land cover:
hardwood forests, forested wetlands
and urban land cover. Land cover
provides general information on habitat
condition, one aspect of ecosystem
health. Changes in these land cover
types indicate associated changes in
habitat – or the physical features and
vegetation likely to be found there –
and the suitability for different plant
and animal species.

Hardwood forests and forested wet-
lands are native land cover types found
across large areas of the state. Intensive
management is practiced on a very
small percentage of the total acreage of
hardwood forest and forested wetlands,
and these land covers can provide high
quality habitat for plant and animal
communities.

The significance of the two, however,
varies by ecoregion. In north Georgia,
hardwood forest is one of the most
extensive land covers. In south Georgia,
hardwood forests are less extensive and
forested wetlands are much more
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Land Cover Types

Indicator of the
condition of Georgia’s
Land Resources

significant as critical native habitat.
Because of this difference, evaluation of
land cover change by ecoregion focuses
on hardwood forest in north Georgia
and forested wetlands in south Georgia.

Urban areas, in contrast, have more
intensive land use and have been
significantly altered by human activi-
ties. The changes in habitat and in the
plants and animals often found in these
areas contribute to a decline in ecosys-
tem health.

Statewide, between 1974 and 2005,
urban land cover consistently increased,
and the land covers associated with
critical natural habitat steadily declined
(Figure 2.3). Nearly 2.4 million acres of
hardwood forests and forested wetlands
were lost during this time period (Table
2.2). More than 2.6 million acres of
urban land cover were added.

Looking at these changes by ecoregion
shows that, over much of the state, the
land covers associated with good
wildlife habitat declined (Figure 2.4).
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Figure 2.3  Amount of hardwood forest, forested wetlands and urban land cover,
1974 - 2005. (Natural Resources Spatial Analysis Laboratory, University of Georgia)

Land cover types that
indicate habitat condition

Hardwood forest. Forest composed
of at least 75 percent deciduous
trees in the canopy, deciduous
woodland. Hardwood forests
provide native habitat across much
of north Georgia.

Forested wetlands. Cypress gum,
evergreen wetlands, deciduous
wetlands, depressional wetlands
and shrub wetlands. Forested
wetlands provide critical native
habitat across much of south
Georgia.

Low-intensity urban. Single-family
dwellings, recreation, cemeteries,
playing fields, campus-like institu-
tions, parks and schools. Low-
intensity urban land cover is
associated with some loss of native
terrestrial habitat.

High-intensity urban. Multi-family
dwellings, commercial/industrial,
prisons, speedways, junk yards and
confined animal operations.
Transportation, roads, railroads,
airports and runways. Utility
swaths. High-intensity urban land
cover is highly altered, resulting in
substantial loss of native terrestrial
habitat.



37

The Piedmont and Blue Ridge
ecoregions lost 1.2 million acres of
hardwood forests and the Upper and
Lower Coastal Plains lost more than 1.1
million acres of forested wetlands. The
ecoregions in northwest Georgia gained
just over 150,000 acres of hardwood
forest.

The majority of hardwood forest loss
occurred in the Piedmont. Sixteen
counties, located across the Piedmont,
had losses greater than 25,000 acres

and together accounted for more than
50 percent of the loss in the north
Georgia ecoregions.

Forested wetland losses were greatest
in the southeastern part of the state.
Taken together, the losses in seven
counties (Bulloch, Burke, Clinch, Echols,
Screven, Ware and Wayne), each losing
more than 30,000 acres, accounted for
nearly 25 percent of the total loss in the
Upper and Lower Coastal Plains.

Table 2.2  Changes in Georgia’s land cover, 1974 - 2005. (Natural Resources Spatial
Analysis Laboratory, University of Georgia)

 
Percent  
of state 

land, 1974 

Percent  
of state 

land, 2005 

Change  
in number  
of acres 

Percent 
change 

Low-intensity urban 2 8 2,348,000 385% 

High-intensity urban < 1 1 329,690 255% 

Hardwood forests 20 17 -1,188,000  -16% 

Forested wetlands 14 11 -1,207,000  -22% 

Figure 2.4  Changes in Georgia’s land cover by ecoregion, 1974 - 2005; change in acres and percent. (Natural Resources Spatial
Analysis Laboratory, University of Georgia)
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Blue Ridge 
Change in 

acres 
Percent 
change 

Hardwood forest -60,616 -5% 
Low intensity 
urban 

91,336 619% 

High intensity 
urban 

4,398 736% 

 

Lower Coastal 
Plain 

Change in 
acres 

Percent 
change 

Forested 
wetlands 

-548,615 -23% 

Low intensity 
urban 

304,087 427% 

High intensity 
urban 

31,061 259% 

 

Upper Coastal 
Plain 

Change in 
acres 

Percent 
change 

Forested 
wetlands 

-580,695 -23% 

Low intensity 
urban 

706,397 353% 

High intensity 
urban 

68,331 187% 

 

Piedmont 
Change in 

acres 
Percent 
change 

Hardwood 
forest 

-1,147,928 -29% 

Low intensity 
urban 

1,084,650 393% 

High intensity 
urban 

203,034 281% 

 

Ridge & Valley and 
Southwestern 
Appalachians  

Change in 
acres 

Percent 
change 

Hardwood forest 153,810 22% 
Low intensity 
urban 

161,828 332% 

High intensity 
urban 

22,865 310% 
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In all ecoregions, the greatest percent
change was in the urban land cover
types. The bulk of new urban lands in
Georgia – more than 2.3 million acres –
are low-intensity urban areas.

Nearly half of the increase in low-
intensity urban lands occurred in the
Piedmont. The counties that added the
most acres of low-intensity urban area
were in the metro Atlanta area, with
Gwinnett, Fulton and Cobb counties
each gaining 80,000 to 90,000 acres.

The greatest percent increase in urban
land cover was seen in counties that, in
1974, had very little urban area.
Oglethorpe, Forsyth, Paulding and
Bacon counties all had increases of
1,000 percent or more, representing a
growth in low-intensity urban area of
10,000 to 33,000 acres in each county.

While much of the increase in low-
intensity urban lands occurred in the
metro Atlanta area, substantial in-
creases were also seen around the
state’s other major cities, near smaller
cities, and in rural areas (Figure 2.5).
The ways in which low-intensity urban
lands are commonly developed have
contributed to the decline in native
habitat provided by hardwood forests
and forested wetlands, and have had
effects seen in the other indicators
discussed in this chapter.

Looking ahead, as the state continues
to grow, the challenge will be to shift to
development approaches, such as
conservation design and low impact
development, that help maintain areas
of natural habitat and contribute to the
objective of sustaining healthy ecosys-
tems.
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Land cover change and
population growth

Across the U.S., and in Georgia,
urban or developed land cover has
increased more rapidly than the
population. The U.S. Environmental
Protection Agency reports that,
from 1982 to 2002, the amount of
developed land in the U.S. in-
creased by 48 percent — a rate of
increase nearly two times that of
the population.

The urban land cover data used
here provides information for a
similar time period that can be
compared to this national trend.
Between 1985 and 2005, Georgia’s
population increased 53 percent
while urban land cover in the state
increased 255 percent — a rate of
increase that is more than four
times greater than that of the
population.

For more information on land cover

changes across the U.S., see EPA’s

2008 Report on the Environment,
available at http://www.epa.gov/

roe.
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Habitat
Protection

Indicator of the
condition of Georgia’s
Habitats and Species

Figure 2.11  Georgia conservation lands by ownership, 2008. (Wildlife Resources
Division)

The final indicator of ecosystem
health looks at land stewardship —

the management of land to protect
natural habitat and maintain biological
diversity.

The Georgia Conservation Lands
database is one source of information
on habitat protection. The database
includes records of federal, state, local
government, and private lands in
Georgia that are managed for conserva-
tion of animals, plants and natural
habitats, as shown in Figure 2.11.

The federal government manages more
than 70 percent of Georgia’s conserva-
tion lands. The state manages more
than 20 percent, including lands owned
by the state and those leased from
other owners. Private conservation
groups and local governments manage
the remainder.

The degree of habitat protection
provided on individual parcels depends
on the land owner and their manage-
ment objectives. Some lands, like
wilderness areas and areas under
perpetual conservation easement,
provide permanent protection of natural

habitat. Other lands, like state parks
and wildlife management areas, are
mostly maintained in a natural state,
although some areas are altered in ways
that include removal of natural habitat.
Habitat on leased lands may currently
be protected, but year-to-year leases do
not ensure permanent protection of
habitat on these lands. Lands such as
military bases and national forests
include large areas where natural
habitat is protected, while some areas
are altered for other uses, such as
timber harvest.

Despite these different management
objectives, conservation lands all
provide protected habitat for plants and
animals and help maintain healthy
ecosystems. Conservation lands also
provide economic benefits. Visits to
Georgia’s state parks, for example, are
estimated to generate more than $769
million per year for the state and local
communities. Conservation lands are
also community assets that can
contribute to higher property values in
the areas around them.

A 2003 study by the U.S. Geological
Survey concludes that only 8 percent

Differing levels of protection

Only 8 percent of the state’s land
area currently has some degree of
natural habitat protection.

Habitat types that cover large areas
of the state (e.g., hardwood forests)
tend to have a small percentage
protected, while those that occupy
a small fraction of the state (e.g.,
coastal dunes) have a higher
percentage of their total area
protected. As a result, some
important habitats currently have
very little protection.

Bottomland hardwoods, for
example, cover more than 1.2
million acres in Georgia, but receive
little protection. Only 7 percent is
permanently protected with limited
impacts on natural habitat, despite
its significance as high quality
habitat for a variety of species.

Longleaf pine, an ecosystem known
for its high level of biological
diversity, has a higher level of
protection (13 percent is perma-
nently protected). However, much
of the native longleaf pine forest
has already been converted to other
land uses. Once found across the
Southern coastal plain, intact
longleaf pine habitat now exists on
less than 4 percent of the land
where it historically occurred.

Land trusts and other private
conservation organizations

Local government

State government: Owned

State government: Leased

Federal government




