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Forests in Transition

F orests once covered almost the
entire vast watershed of the
Chesapeake, but land

clearing for agriculture, timber,
and fuel changed that dramati-
cally, especially in the 19th

century. Currently, forests
still account for the largest
component of the 41-
million-acre Chesapeake
basin, covering 58 percent
of the watershed—an
estimated 24 million acres.
Agricultural and other open
land rank as the second most
frequent type of land use,
accounting for 33 percent of the
land area, followed by urban
lands at 9 percent.1 Although forests
remain the dominant land cover, we
are currently losing up to 100 acres of
forest per day,2,3 mostly to development. The histori-
cal trends and spatial patterns of forests surrounding
the Chesapeake clearly coincide with the dynamic
interactions among agriculture, forestry, and popula-
tion growth along with associated urban and subur-
ban development.

While pre-colonial forests were not the pristine
environments many assume, approximately 95
percent of the region was forested with only localized
impacts arising from Native American agricultural
and hunting practices and natural disturbances.4 By
the mid-1700s, however, 20 to 30 percent of the forest
had been cleared for agriculture, with this percentage
rising to 40 or 50 percent by the mid-1800s5,6 (Figure
6-1). Forest loss followed settlement patterns as

people moved out from the Bay. Less

agricultural conversion occurred in

the western portions of the water-

shed due to the generally steep

topography of the Blue Ridge

and Appalachian Plateau

provinces; however, logging

could occur throughout the

Bay watershed due to the

advent of technologies such

as cabling systems and the

narrow gauge railroad for

transporting timber. Histori-

cal patterns of agriculture

and forestry remain today

because broken-soil agriculture

is not feasible in most steep

topographies and logged areas

have been left to regenerate second-

and third-growth forests. Following an

historic low in 1900, forest cover has since

increased to approximately 60 percent of the Bay

basin due to less harvesting, old-field regrowth,

reclamation efforts, and the establishment of state and

national forests or parks.

WHY FORESTS MATTER

Forest cover in a watershed influences the quality

of the water reaching an estuary; in general, the more

forest cover the better the water quality. Given this

presumption, the recent trend toward reforestation of

the watershed as a whole can only be viewed as

positive. Current forest cover is, however, neither

uniformly distributed nor always concentrated in

areas deemed most effective for water pollution

Skip Brown





71FORESTS IN TRANSITION

The Chesapeake 2000 agreement reaffirmed the
earlier commitment to restore 2,010 miles of riparian
buffers by 2010. By August, 2002, 2,283 miles of these
buffers had been restored, eight years prior to the
deadline. Despite this remarkable achievement,
however, reforesting significant amounts of remain-
ing stream banks and shorelines within the water-
shed (Table 6-1) remains a major challenge. A 1997
inventory of the watershed found only 59 percent of
the Bay’s stream and shoreline is forested within 100
feet on at least one side of the watercourse; over
45,000 miles (40 percent) of the Bay’s riparian forest
has been removed or severely degraded.21

Forest Fragments
Increasing rates of land clearing for urban and

suburban development and the cutting of timber in
the watershed have resulted in fragmentation of
large contiguous areas of forest into smaller and
smaller segments. An analysis of the southern
portion of the Chesapeake watershed by American
Forests revealed that dramatic changes in tree cover
have occurred since 1970. Areas with high tree

canopy cover declined from 55 to 38 percent between
1973 and 1997, with particularly severe losses in the
Baltimore-Washington corridor.22 Currently, areas
closest to the Bay are losing forests the fastest; they

also have the highest degree of fragmentation.23

This situation raises the important ecological

question of whether scattered small fragments of

forest (equal in total area to one larger forest region)

are comparable in their ability to preserve watershed

functions and good water quality. Researchers have

learned that, in many ways, they are not. Conse-

quently, this forest fragmentation is causing wide-

spread concern that continued destruction and

division of the forest land base may lead to further

impairment of the forest ecosystem’s ability to

protect water flow and quality, provide healthy and

diverse forest habitat, and remain a viable economic

resource for recreation, timber, and other wood

products and forest services.

Simply given the role of forests in nutrient and

sediment transfer across multiple land use types,

land use planning that considers forests is critical at

larger spatial scales with a focus on the ecological

aspect of each land use and its location relative to

water flow. For example, could critical portions of the

watershed, such as steep, crumbly slopes or highly

erodible cliffs, be equally important to riparian zones

for maintaining water quality? Can optimal arrange-

ment of forest fragments within the watershed

maximize benefits for both water quality and other

Figure 6-2. A riparian buffer’s effectiveness depends
on several factors, including types of vegetation, root
depth, and soil composition. It also depends greatly
on size—a 30-foot buffer helps shade a stream, but
needs to be much larger to function as a significant
wildlife habitat (from www.riparianbuffers.umd.edu).

Aerial photograph showing well-developed riparian
buffers bordering a stream. Such vegetation helps to
protect the waterway by minimizing the flow of
nutrients and sediment into the water.
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key natural resources? These essential questions

remain unanswered. Addressing them is of utmost

importance since: 1) restoration efforts must be

efficient in their allocation of limited capital re-

sources; 2) land use management in developing areas

should reconcile concerns for both environmental

quality and economics; and 3) conservation of many

natural resources must be considered simultaneously

to promote overall environmental integrity.

Forest Wildlife
Birds dwelling in the forest interior epitomize the

dilemma for wildlife residing within multiple-use
landscapes. Many of these avian species migrate
annually between the tropics and North America and
are highly dependent on forest interior habitat for
nesting sites that provide protection from predators
and nest parasites common along forest edges.24,25,26,27

In the forests of the Chesapeake Bay region, these
birds depend on the spring flush of forest insect
larvae for food as they breed and raise young.

Several species of these forest-interior birds are
declining in numbers.28 This decline may have
several contributing factors, including fragmentation
of forests by road construction, harvesting, and
urban and suburban development.

The decline of these high-profile migrants—
magnets for recreational birders—is symptomatic of
changes in the forest environment that influence
many other species. For example, as forests shrink in
size, horizontal light penetration into the forest29

covers a greater proportion of the forest floor,
increasing soil temperatures and decreasing soil
moisture. These slight changes decrease habitat for
native, forest-floor, herbaceous plants and
amphibians that require moist conditions. Such
changes also decrease the invertebrate populations
that aid forest litter decomposition and provide a
food source for forest interior birds;30 spread the
growth of weedy edge species throughout the forest;
and alter ground cover for forest-floor-dwelling
mammals and birds.

As forests become fragmented, forest patches
support smaller populations of most non-mobile
plant and animal species, resulting in greater
likelihood of the elimination of species in each patch.
Populations that survive in such a fragmented
habitat will be forced to travel between forest
patches, across other environments that are often
inhospitable. Forest fragment distribution can cause
serious disruptions within the ecosystem and is,
therefore, a significant feature of multiple-use
landscapes (Figure 6-3).

FOREST ECONOMICS

Assessing the economic value of forests
holistically is difficult. While timber sales and other
statistics partially illustrate the worth of forests,
estimating a value for aesthetic and mental health
benefits remains more complex. But certainly, the
economic benefits of the Chesapeake’s forests are
considerable.

Forests in the Chesapeake Bay Region Economy
The global market has a significant impact on

forest products from the Chesapeake basin,

Figure 6-3. This aerial photo illustrates how
fragmentation breaks an area into non-contiguous
parcels of forest (courtesy of Mid-Atlantic Regional
Earth Science Applications Center).
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providing opportunities for expanded markets,
higher overall demand, increased use of less-used
tree species, and lower price volatility. Nationwide,
combined timber harvests for domestic use and
export are expected to increase by more than 35
percent by 2040. Despite this demand, harvesting
from national forests has declined to approximately
one-third of its production volume in 1987. Private
forests are expected to compensate with a 47 percent
increase over 1991 levels, with the majority of the
increase in non-industrial private forests. The south,
including portions of the Chesapeake basin, is
expected to produce more than one-half of the future
forest harvest.31 The economic outlook for national
and global marketing of wood products from the Bay

region, therefore, is quite good. One challenge,
however, will be increasing the amount of value-
added product to generate additional income from
harvested trees.

Because of the robust demand for products,
forests provide a significant source of employment
and income for the region. The mid-Atlantic forest
industry produces 244,100 jobs and $4.5 billion in real
wages per year, accounting for 2 percent of the
employment in the region.32 In addition, non-wood
and specialty forest products provide extensive
cottage industries and contribute to local economies.

While placing dollar values on the environmental
and social benefits of forests is difficult, such values
are at least as important as, and likely surpass, wood

Social Trends Affecting Forests
and Their Ownership

W ith a population of 15 million people and counting and over 64,000 square miles of land area,
the average population density in 1995 for the Chesapeake basin was 234 people per square
mile. By 2030, the region’s population should reach almost 19 million people. As previous

sections pointed out, the demographics of this population are changing. Like the United States as a
whole, people in the Bay region are moving to the suburbs and, to a lesser extent, into the central cities.
The population is also aging. The percentage of people 65 or older will double by 2030 and people are
living longer. Retirement age is declining and people are healthier and more active. Jointly, these trends
suggest a growing demand for the recreational assets of natural lands33 with implications for demands on
public and private forests as well as for forest ownership and management.

The number of private forest landowners has increased over the last twenty years; individuals now hold
about 94 percent of the privately owned forest acres in the watershed.34 More than 90 percent of the
private landowners, however, individually control fewer than 100 acres of forestland. This shift from a few
landowners with large holdings to many landowners with smaller holdings is known as parcelization.
Parcelization differs from fragmentation, although the two are related. As the number of landowners
increases, attitudes and objectives become increasingly diverse. Some landowners may convert their
forests to other uses which, in turn, leads to forest fragmentation.35

Landowner death, property and inheritance taxes, second homes, and uncertainty about regulation all
contribute to parcelization. Such changing ownership demographics and patterns will prove significant,
since the behavior of landowners largely affects what happens to private forestlands. In addition, the
transition from one to many new landowners makes imparting information about management or good
stewardship more difficult.36 Public programs dealing with such issues will need to shift their focus to
become more available and more relevant to a busier, wealthier population with differing values and
opinions about what they want from forests. Securing working forests requires practical and sustainable
strategies for small parcels. Ultimately, only careful planning at the local level may slow the parcelization
process.37,38
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or park lands; and unmanaged forest fragmentation
at all spatial scales.

Clearly, not all forest environmental benefits have
been lost due to fragmentation—even small, well-
placed stands of trees in urban areas can reduce
stormwater runoff, lower street temperatures,
provide shade that lowers energy use, and filter
particulate material from the air. Across the
Chesapeake Bay region as a whole, however, the
extent of environmental services has become
disjointed, locally extirpated, or reduced in
magnitude. Examples include decreased forest
acreage for carbon and nutrient sequestration,
reduced riparian buffers for maintaining high water
quality, lost wildlife habitat, increased dominance of
non-native and invasive species, and perhaps

reduced opportunities for native
vegetation to respond to other
environmental changes such as
climate shifts. In addition, acidic
deposition, atmospheric carbon,
and land use patterns have
interrelated effects that require
long-term planning to prepare
for changing environmental
variables. In general, rethinking
the redistribution of forests and
the general reduction in forest
services demands a tradeoff with
the non-environmental services
provided by urban and
suburban environments and
food products from agricultural
lands.

Forests as Nutrient Sinks
Will the forests of the

Chesapeake Bay watershed continue to absorb
nitrogen deposited from the atmosphere?
Atmospheric deposition of nitrogen and sulfur—
from coal-fired power plants and other sources of
burned fossil fuel—increases the input of these
compounds to forest ecosystems, which can influence
and interact with the normal forest nitrogen cycle.
Conventional theories of terrestrial ecosystems as
nitrogen-limited systems suggest that actively

Kent Mountford

products. As noted previously, forests prevent
pollution and protect against flooding. They increase
property values and provide places for learning,
restoration, and tranquility. Forests remind us of the
eternal processes of regeneration.39 None of these
forest roles are readily quantifiable, yet each is clearly
valued by forest owners and much of the general
public. These values are reflected in increasing
recreational demand, which shapes forest manage-
ment on both public and private land. In fact, non-
consumptive use of forests and wildlife is expected to
grow faster than the nation’s population, as the
interests and demographics of Americans change.40

Consequently, many citizens aspire to preserve
forests so that future generations have the opportu-
nity to make choices about the use, management, and
protection of these forests.

FORESTS IN A
CHANGING ENVIRONMENT

The environmental
benefits of forests must be
viewed in the context of
environmental change.
Interestingly, forests lie at the
heart of the three greatest
environmental change debates
of the latter 20th and early 21st

centuries: acid deposition,
atmospheric carbon concen-
tration, and land use. Each of
these issues has received
extensive attention with
scientists viewing forest cover
as either a primary impacted
resource or an integral part of
the solution, or both. Despite this attention, specific
impacts and concrete solutions remain elusive.

The amount of forest cover varies across the
Chesapeake watershed based on ownership, trans-
portation networks, urban and suburban develop-
ment, topography, and the economic value of forest
products. This combination of factors has resulted in
some general patterns: more forest cover farther from
the Bay; clusters of forest on state and federal forest
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growing vegetation, soil biota, or decaying litter
serve as sinks for anthropogenic atmospheric
nitrogen. Under this reasoning, forests take up
whatever additional nitrogen anthropogenic
activities introduce to the atmosphere.

In much of the Chesapeake Bay watershed,
however, forests are subjected to such high levels of
atmospheric nitrogen deposition41 that nitrogen
saturation may be occurring.42,43 If this influx of
nitrogen is not ameliorated by emission controls and
other technologies, scientists and managers must
question the continued ability of forests to serve as
nitrogen sinks and reevaluate the influence of forest
management on forest nitrogen storage and export.
For example, how do projected emissions and
resultant deposition rates compare with forest
retention capacities? How do forest disturbances and
fragmentation affect the ability of forests to retain
nitrogen? Does disturbance of a nitrogen-saturated
forest result in greater pulses of nitrogen release?
What is the cumulative impact of forest management
activities and other disturbances on the Chesapeake
Bay basin? These questions need answers.

Forests and Global Warming
Because of their standing biomass and spatial

extent, forests constitute a large carbon sink; con-

versely, deforestation contributes significantly to

atmospheric carbon and global warming. While in

any final analysis, deforestation constitutes only one

factor in global warming, managing forests to

sequester carbon plays a major role in solving global

warming problems. For long-term planning, the

concept of regional carbon balance should be main-

tained as a backdrop within which local forest

management decisions are ultimately made. Regional

impacts of climate change on forests should be

considered now, because the lengthy life cycles of

trees dictates long-term planning to accommodate

change and ameliorate potential threats.

The potential for climate change creates addi-

tional uncertainty. The Chesapeake Bay region will

likely experience higher average annual tempera-

tures and increased winter precipitation.44 The timing
and extent of potential impacts remain very difficult

to predict, especially at regional and smaller scales,
but over the next 30 years impacts may include:45,46,47

◆ slower forest growth due to water stress during
the growing season (higher evapotranspiration);

◆ increased forest productivity  due to the
fertilization effect of atmospheric carbon dioxide;

◆ changes in the severity, frequency, and extent of
natural disturbances such as fire;

◆ lower nitrogen uptake due to decreased forest
growth rates;

◆ altered carbon/nutrient ratios;

◆ altered decomposition rates of forest litter;

◆ altered nutritional value of tree tissues for
herbivores; and

◆ gradual changes in forest species composition
from shifting climate regimes and competition
among tree species (northward expansion of oak-
hickory communities, for example).

Despite our inability to make specific predictions,
climate changes will clearly alter forest conditions
and could well decrease the environmental benefits
we now enjoy from forests.

SCENARIO 1:
RECENT TRENDS

Primary Expectations:
◆ Despite several decades of increasing forest cover

driven by reforestation, the amount of forest cover will

level off quickly and then decline.

◆ Further wide-scale loss of forests will take place in or

near metropolitan areas.

◆ Continued forest fragmentation will occcur through-

out the basin, most acutely near metropolitan areas

and the Coastal Plain and Piedmont provinces.

◆ Possible drop-off in agriculture-to-forest conversion,

especially in the Ridge and Valley and Appalachian

Plateau provinces, as fewer farms will exist to go out

of production/business.

◆ Riparian forest buffer restoration will produce positive

effects on a local level, but regional gains will remain

small as limited progress towards restoration goals are

largely offset by losses elsewhere.
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Assuming that recent trends are the best predictor
under prevailing conditions, timberland ownership
and use, as they influence forest cover, were recon-
structed from 1955 to the present using U.S. Forest
Service data.48,49,50,51,52 Projections from the present
through 2030 were then based on this trend, along
with personal communication and professional
judgment from forestry professionals.53 “Timberland”
carries a specific definition for the Forest Service:
forestland that is producing or is capable of produc-
ing crops of industrial wood and that is not with-
drawn from timber utilization by statute or adminis-
trative regulation. Acres qualifying as timberland are
capable of producing more than 20 cubic feet per acre
per year of industrial wood in natural stands. Given
this definition, results show increasing forest cover in
the Chesapeake Bay states over recent decades, with
the increase apparently driven largely by greater
acreage of private timberland. Clearly agricultural
economics since 1950 have led to a large decline (>50
percent to date) in farmer-owned timberland. This
decline was offset by a large increase in forest owned
by other private
citizens along with
a relatively modest
increase in public
timberland. Al-
though forest
industry timber-
land also increased
over much of the
time period, this
ownership category
entered a phase of
decline in the late
1980s that offset the
gains of previous
decades. Much of this industry timberland is not
being lost, but is shifting to owners who do not
engage in direct use of wood products.

This shift in private ownership primarily reflects
two mechanisms: transfer of forest ownership as
farmers retired or otherwise discontinued operation;
and reversion of cropland to forest with retired or
former farmers retaining ownership. Although the

data do not separate these mechanisms, the latter
category may well have a greater likelihood of
further “parcelization” and fragmentation when the
owner dies. Given the aging population and declin-
ing number of farmers, this decrease in forestland
parcel size will likely continue through the next
decade. In addition, the likelihood of cropland or
grassland reversion to forest will depend on geogra-
phy and the attractiveness of alternative uses, with
rural upland areas showing greater gains in forests
and farmland near metropolitan areas (especially on
the Coastal Plain and Piedmont) having a greater
chance of suburban development.

What are the characteristics of these new, private
landowners? In general, the “new” forest landowner
is younger, better educated, and earns more than the
average owner of a decade ago. The percentage of
retired owners increased significantly between 1978
and 1994 (rising from 22 to 31 percent) whereas blue-
collar (26 to 16 percent) and white-collar (43 to 32
percent) owners declined. These “baby-boomer”
owners are retiring sooner and living longer; many

have a strong envi-
ronmental ethic. Such
demographics
suggest two possibili-
ties: new owners may
not be inclined to
harvest because they
don’t need the
income and value
forests as part of their
residences or as
personal green space;
or these new owners
may be inclined to
harvest liberally for

additional immediate income and because they lack
detailed understanding of forest growth and health.
In either case, this profile of the new forestland
owner suggests individuals that should be readily
approachable concerning professional advice on
forest management and economics.

Current trends in forest ownership are likely to
continue through 2030. Total timberland in the

Kent Mountford
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Chesapeake Bay states should peak around 2010 and
then hold relatively level. Public ownership will
continue to increase slightly, perhaps aided by
transfers from forest industry holdings; these hold-
ings may themselves decline somewhat or hold
relatively steady. Farmer-owned timberland will
continue to decline while other private ownership
increased at a similar rate. Since changes in private
ownership status dominate these trends, farmland
reversion to forest will continue to increase total
timberland in the Chesapeake Bay states until about
2010. Ultimately, however, many larger farms may be
divided and sold in smaller parcels, with inevitable
low-intensity development and loss of forest cover.
This development pressure may depress total timber-
land slightly from 2010 to 2030.

The distribution of owner class size (the number
of acres held by an owner) has shifted between 1978
and 1994. Although the number of owners holding
fewer than 10 acres decreased, the number of acres in
that class jumped dramatically as owners acquired
larger lots in that size class. The number of medium-
sized tracts (10-49 acres) has doubled over the 16-
year period; the 50-99 acres size class has also in-
creased. Conversely, large classes (100-499, 500-999,
and 1000+ acres) have all declined. These numbers
indicate that small lots have grown larger. The largest
forest tracts, however, have been divided into smaller
ones, presenting additional management challenges.
Traditional information and outreach methods may
become less effective, reducing the likelihood of
landowners developing management plans and
carrying out stewardship activities on their land.

Despite the move towards parcelization—
exemplified by the more than 80 percent of forest
landholders owning tracts of 49 acres or less—about
70 percent of the region’s total forest acreage lies in
tracts over 50 acres. In terms of the percentage of
total acres, most of these large plots range from 100
to 499 acres (28 percent), followed by very large lots
of 1000 acres or more (23 percent). Middle-range
plots of 50 to 99 acres represent 17 percent, with plots
of 500 to 999 acres accounting for only 5 percent. That
is, while most forest owners have fairly small plots,
the large swaths of forest (50 acres or greater) are

owned by only a few—less than a quarter of all forest
owners. Clearly the management and physical
location of both small and large private land parcels
are critical in the value of remaining forestlands for
providing environmental benefits and the protection
of Chesapeake Bay resources.

 Although forest cover increased during the 20th

century, the water quality of the Bay actually wors-
ened, since many other factors are also important in
maintaining water quality. Nonetheless, what
happens to the forests remains important to the Bay’s
future. The magnitude of forest cover change within
the Chesapeake watershed is likely to be small over
the next 30 to 40 years. In a simplistic way, this
prediction bodes well for water quality, wildlife
habitat, and other environmental services within the
Bay basin. Total land cover alone, however, can be a
misleading indicator of the ability of forests to
provide desirable environmental services.

Relatively small changes in the spatial distribu-
tion of forest cover can have potentially large im-
pacts. Ongoing programs of riparian restoration
exemplify efforts that impact local water quality
positively through nutrient runoff abatement and
amelioration of stream water temperature by the
buffers. These buffers also have some cumulative
positive impact downstream. They cannot, however,
offset a lack of buffers in upstream areas. Because of
this issue of scale and distribution, current efforts to
restore riparian forest buffers and stabilize stream
banks are not sufficiently extensive to improve water
quality notably on a regional scale.

Given the human demographics and economic
conditions of the Bay basin, forest fragmentation will
continue even as programs to restore riparian buffers
proceed. Current development patterns suggest that
this fragmentation will continue at a much faster
pace in the Piedmont and Coastal Plain provinces.
Significantly, fragmentation in these regions close to
the Bay’s tidal waters and tributaries will likely have
a proportionately greater impact than similar frag-
mentation farther away, since forests reduce nutrient
loading and sediment transport and help prevent
much of the nutrient and sediment load from reach-
ing Bay waters.54
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Current efforts to control power plant and
automobile emissions, when fully implemented, may
significantly decrease the atmospheric deposition of
nitrogen. Because of cumulative effects and residual
deposition, however, the threat of forest nitrogen
saturation will not be eliminated. In fact, evidence
suggests that the effects of forest acidification may
persist for long periods even after inputs of nitrogen
and sulfur have declined.55

While the steps required to reduce greenhouse
gas emissions are hotly debated, it is now clear that
the Earth is warming and is likely to continue
warming at a more rapid rate during the 21st cen-
tury.56,57 The gradual warming predicted over the next
50 years may well affect tree-growth rates, but is
unlikely to decimate forests. Individual tree species
will more likely feel the effects, with resultant
impacts on forest communities and ecosystems. It is
unlikely that climate change will drastically alter the
overall environmental services provided by regional
forests; more likely are gradual changes in forest
community organization driven by new environmen-
tal conditions. This shift will result in relative abun-
dance changes for many plant and animal species,
altering the ecological composition of forests. These
changes will be widespread and include increased
potential for exotic species invasion, altered abun-
dances of game animals, and necessary reevaluation
of favored tree species in the forest industry.58

SCENARIO 2:
CURRENT OBJECTIVES

Primary Expectations:

◆ Continued decline in total forest within the Coastal
Plain and Piedmont, particularly in metropolitan
suburbs, with increasing forest cover in other parts of
the basin. A net gain in total forest of the Chesapeake
Bay basin should result.

◆ Modest and localized decreases in forest fragmentation
due to growth planning initiatives.

◆ Gains in riparian buffer mileage leading to signifi-
cantly improved local water quality but modest
decreases in nutrient and sediment inputs to the

Chesapeake Bay.

Summary data from the land use change
simulation for this scenario indicate a potential gain
of over 900,000 acres of forestland within the
Chesapeake basin. While the exact magnitude of this
increase might be questioned, the management
techniques simulated clearly indicate additional
forest cover. The spatial distribution of this increase
is notably skewed, with continued net loss of forest
near metropolitan areas and near the Bay. At the
spatial resolution of this simulation, it is impossible
to predict sub-county distribution of forestland.
Many specific impacts on environmental services
provided by these forests, therefore, remain difficult
to predict. In general, however, forests ameliorate
local stream temperatures, reduce airborne
pollutants, and provide visual beauty. Continued loss
of forest in urban and suburban areas decreases the
potential for such benefits. Conversely, such
environmental services should generally increase in
areas showing gains in forest cover.

Specific effects of urban forests on stream water

quality remain less predictable, because positive

impacts are intimately associated with topography

and water-flow paths. This scenario assumes,

however, that ongoing management efforts (such as

those in the Tributary Strategies) will direct

significant reforestation and forest conservation

efforts toward streamsides and other areas likely to

prevent erosion and abate nutrient runoff into local

surface waters. These efforts, along with

implementation of conservation policies for other

land uses, should contribute significantly to local

improvements in water temperature and water

chemistry.

On a basin-wide scale, this scenario simulation

indicates an increase in the amount of total nitrogen

and phosphorus to the Chesapeake Bay coming from

forests. This rise stems solely from increased forest

area and the application within the model of constant

rates for nutrient loading from forestland. This low

loading rate (approximately 2.3 lb/ac/yr) contrasts

sharply with higher loadings for most other land

uses. Although forests are not 100 percent nutrient

retentive, they do constitute a positive tradeoff for

other land uses.
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In the context of changing environmental condi-
tions, the constant nutrient loading rate for forests
deserves review. If atmospheric nitrogen input is not
checked, forest nitrogen loading rates could increase
as forest ecosystems become more “nitrogen-satu-
rated.” Saturation, however, would likely be limited
to high-deposition areas with soils of low-buffering
capacity. Likewise, alteration of climatic conditions
by greenhouse gases could modify forest plant-soil
relationships and influence forest nitrogen retention.
Constant loading rates assume that forest stands are
static, but clearly forests are subjected to many
different disturbances that alter their nutrient- and
sediment-holding capacity. Quantitative assessments
for the cumulative impact of small or chronic local
forest disturbances on regional nutrient and sedi-
ment export to the Chesapeake Bay are lacking, even
though such disturbances temporarily increase
forestland loading rates. Such changing and interact-
ing environmental conditions must be considered
when assessing potential improvements in environ-
mental quality and services.

Given current programs and objectives, this
scenario should bring modest but positive changes in
fragmentation patterns. With the current density of
forests, along with predicted forest increases under
this scenario, fragmentation declines will likely be
greatest in the Appalachian Plateau and Ridge and
Valley provinces. In contrast, projected forest declines
in the Piedmont and Coastal Plain, combined with
already low forest cover, hold little promise for
alleviating forest fragmentation in these regions.
Even though programs to develop riparian buffers,
stem development sprawl, and protect resource lands
at the suburban fringe may strategically plant and
preserve some forests, the connectivity of small forest
patches will likely increase marginally with similarly
small increases in environmental services.

Full implementation of current policies and
regulations represent positive attitudes and construc-
tive steps in sustaining forest environmental services
within the Chesapeake Bay basin. Nonetheless, in the
face of expected population increases and develop-
ment pressures, these policies and regulations take
only a timid step toward conservation or redevelop-

ment of forests and the services they provide. In sum,
they represent only a modest improvement in forest
condition and environmental services compared to
the Recent Trends scenario.

SCENARIO 3:
FEASIBLE ALTERNATIVES

Primary Expectations Based on Land-Use
Simulations:
◆ Greater increase in forest cover that includes some

stabilization of cover within the Bay basin’s Coastal

Plain and Piedmont.

◆ Marginal further increase in riparian buffers and

decrease in fragmentation.

Further Expectations if Alternatives (see following
list) are Implemented:
◆ Increased quality and quantity of forests through

highly active management of private forestland and

non-consumptive management of public forests.

◆ Strong recognition of the environmental and economic

importance of private forestland, especially heightened

recognition of these values by private forest owners.

◆ Strengthened economic infrastructure for forest

products, including marketing and product

development, especially value-added products.

◆ Development of a forestland base and social attitudes

conducive to immediate short-term assistance in local

and regional nutrient management and potential long-

term management of environmental change impacts.

Simulation of land use change based on popula-
tion trends indicates possible, large-scale reorganiza-
tion in forest cover for the Bay basin. The simulated
progressive efforts in environmental management of
Feasible Alternatives yielded increased forest cover-
age within the Chesapeake basin compared to the
Current Objectives scenario. This increase over full
implementation is marginal, however; the conclu-
sions from Current Objectives largely hold for the
Feasible Alternatives scenario as well. In addition to
the slight increase, the distribution of forest signals
greater retention of forests within areas of the basin
most subject to suburbanization, as well as in the
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Piedmont and Ridge and Valley provinces. This
positive result would improve forest environmental
services in these areas. The true value of gains in
forest cover (especially if modest) will come from the
local distribution of forests as much as from their
total extent.

Regional land use modeling does not necessarily
account for some techniques that help basin forests
provide maximum environmental benefits. Such
techniques or actions ensure that “quality” forests are
created and maintained rather than emphasizing
“quantity” or total coverage solely. Alternatives,
though not exhaustive, include:
◆ Mandatory development of buffers for nutrient control

and as effective corridors between larger upland forest

patches

Restoring and maintaining riparian buffers for
nutrient management, wildlife and fisheries
management, and surface and groundwater
protection present clear advantages.

◆ Promotion of “multiple-use forest tree species”

The forest industry has always been innovative in
finding uses for wood fiber. Wood fiber, however,
is not the only potential product from trees. A
strong incentive for the development of
streamside buffers is planting tree species that
offer the promise of new economic benefits to the
landowner. The science and practice of buffer
development could include the economics and
marketing of different tree products, such as
fruits and nuts.

◆ Reforestation of marginal agricultural land

“Reforestation” implies an active management
role. That role should include two components:
the active recruitment of landowners to reforest
land that is erodible or nonproductive; and
promotion of aesthetic and economically
productive tree species. Many federal and state
programs already promote the retirement of
marginal farmland. These programs could receive
greater levels of support and emphasis. In return,
however, reforestation should be carried out to
promote forests with economic potential, low
occurrence of exotics, high aesthetic value, and
high wildlife habitat value.

◆ Expanded control of exotic species

Encouragement of forest retention and economic
potential requires attention to forest health and
quality. Greater consideration, therefore, must be
given to means of controlling multiple invasive
exotic species that are often unmarketable (e.g.,
Tree of Heaven), inhibit forest regeneration (e.g.,
multiflora rose), preempt forest resources (e.g.,
privet), or damage forest health (e.g., insect
pests). Resource managers must also consider the
detrimental effects of some native species, such as
white-tailed deer, that can damage forests.

◆ Further development of specialty markets for tree

species

Economic development of specialty markets can
provide incentives for even small landowners to
plant and maintain forests. While forest planta-
tions may not provide all the environmental
services of “real” forest ecosystems, properSk
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plantation management can stabilize soil, retain
nutrients, and provide significant income. Some-
times these specialty markets might include
exotic species such as the Princess-Tree (Paulownia

tomentosa); when grown in controlled plantations,
this tree becomes a useful species rather than a
noxious exotic.

◆ Direct enforcement of forestry BMPs

The economic gain of growing forests usually
derives from some level of tree harvesting.
Disturbance due to harvesting clearly results in
pollution, even if short-term, of surface waters.
Stringent enforcement of established forestry
BMPs throughout the Bay basin would reduce
such impacts.

◆ Easements for forestland

Forests are a valued resource for environmental,
economic, and aesthetic reasons. Private organi-
zations and public programs that preserve forests
in perpetuity could be encouraged and coordi-
nated to “design” easements that alleviate forest
fragmentation, maintain stream buffers, and
promote other forest environmental services.

◆ Encouraging private forest management to meet

demand for wood products

This effort could include a public subsidy to
offset increased timbering costs on smaller forest
parcels and also a greater dependence on planta-
tion-grown trees (versus natural forests). It would
also provide an economic incentive to properly
maintain private forestland (the greatest portion
of existing forest within the Bay basin) and to
develop new private forestland. Encouraging
growth and management of widely distributed
private forest would also extend forest environ-
mental services to a much broader portion of the
Bay basin than possible through public forest.

◆ Decreased harvesting of public forests

In conjunction with increased private forest
management, parcels of larger, contiguous public
forest could be managed as economic focal points
for burgeoning recreational demands (including
hunting and fishing) or as source areas for
wildlife populations.

Two themes bind this list of actions. First, people
care about the environment. The values and concerns
of current private forestland owners should make
them receptive to education efforts and
environmental management of their land. Second,
people are concerned about personal economics.
Blending the conservation of forestland for
environmental goals with the potential for increased
income should present a winning proposition for
private landowners in the coming decades. These
themes extend also to public forestland, where the
greatest environmental and economic gains over the
long run will lie not in consumptive uses but in
management for ecosystem health, recreational
demands, and the restorative role of forests in our
often-tedious modern lives.
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