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Introduction: Rationale for Urban Community Forestry
Urbanization is a dominant demographic trend and an important
component of global land transformation. By 2005, slightly more than
half the world’s population will reside in cities, and by 2025 this figure
is projected to rise to more than 60 percent of the world’s population
(Gottdiener and Hutchinson 2000). The developed nations have more
urbanized populations; for example, close to 80 percent of the U.S.
population is urban. Urbanization has also resulted in a dramatic rise
in the size of cities: over three hundred cities have more than ten
million inhabitants and fourteen megacities exceed one hundred
million. The increasing population and spatial prominence of urban
areas are significant reasons for turning our attention to the
environmental management of cities and to ensure they are reasonable
places to live in the future (Pickett et al. 2001).

In addition to its global dimensions, urbanization has important
relationships to regional landscapes. For example, in industrialized
nations the conversion of land from wild and agricultural uses to urban
and suburban settlement is growing at a faster rate than the population
in urban areas. Cities are no longer compact; rather, they sprawl in
fractal or spider-like configurations (Makse, Havlin, and Stanley 1995).
Consequently, urban areas increasingly intermingle with wild lands.
Indeed, even for many rapidly growing metropolitan areas, the
suburban zones are growing faster than other zones (Katz and Bradley
1999). The resulting new forms of urban development include edge
cities (Garreau 1991) and housing interspersed in forest, shrubland,
and desert habitats. While these habitats were formerly controlled by
agriculturists, foresters, and conservationists, they are now increasingly



Social Mosaics and Urban Community Forestry 251

dominated by people possessing resources from urban systems,
expressing urban habitats, and drawing upon urban experiences.

Urban ecosystems are the dominant global human habitat of this
century in terms of constituency, geography, and influence. This reality
has important consequences for social and ecological systems at global,
regional, and local scales, as well as for natural resource organizations
attempting to integrate ecological function with human desires and
behavior. Urban community forestry has a significant role to play in
this effort. This chapter paints a broad-brush picture of some of the
linkages between communities and forests.

Continuities From Rural to Urban Community Forestry
Community forestry projects typically address local needs and benefit
local residents, and they work with people in a community to develop
tree-based systems that meet their needs and interests. Historically,
community foresters have worked mostly in developing nations to
design projects in rural areas that increase access to firewood and fodder,
prevent soil erosion, improve soils, and provide other benefits associated
with trees. In addition to growing trees, some of the social goals of
community forestry include group formation and collective action,
institutional development, and the establishment of sustainable social
structures and value systems to mobilize and organize groups and
individuals (Cernea 1991). In practice, community foresters focus on
assisting local people to plan and execute their own projects by
providing advice, skills, and inputs to derive the desired goods, benefits,
and services the community desires.

The application of community forestry principles in the United
States, particularly in urban settings, is more often the exception than
the rule for two reasons. First, many people in the U.S. believe that
torestry primarily involves the growing and harvesting of trees for
commercial wood utilization. Many foresters have perpetuated this
relatively narrow definition. Yet forestry includes a much broader set
of activities, and “the forestry community—including practicing
foresters, forestry educators, and researchers—must expand its concern
to understand and articulate the multiple functions of forests” (Lee et
al. 1990), and this expanded view of the functions, values, and
challenges of forestry is extremely relevant to urban areas. Second,
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when people accept the idea of forestry in urban areas, most people
confuse urban forestry with arboriculture: the planting and maintenance
of individual trees. But, as Smith (1984, 101) indicates, forestry in
urban areas provides foresters with a number of challenges and
opportunities that extend beyond either the production of pulpwood
and sawlogs or the maintenance and care of trees:

The urban forester seldom knows which problem is going
to hit next and works in an environment that is full of
them. . . . This means that urban forestry ought to be
one of the best fields for foresters, who are, in the long
run, esteemed most for the problems they solve and not
tor how well the trees grow. Physicians do not necessarily
thrive in healthy communities, and it is worth noting that
the urban forest is full of patients needing cures. The
urban forest has opportunities as well as maddening
problems. Foresters should not be put oft by those who
know only what cannot be done.

Urban community forestry activities can occur at several scales and
include a variety of environmental, economic, and social goods,
benefits, and services (see Box 1; Grove et al. 1994). The continuity
from rural to urban community forestry is strikingly highlighted by
the fact that the list in Box 1 could be applied equally well to either
rural or urban areas. Indeed, our initial inspiration for this list is based
upon rural community forestry publications such as Chambers 1985,
Cernea 1991, and numerous publications from the U.N. Food and
Agriculture Organization (FAO).

Organization of this Chapter

The goal of this chapter is to broaden the continuities of sociological
study of communities and forests to include community forestry in
urban areas. To achieve this goal, we use experiences gained since
1989 in Baltimore, Maryland, through:

e The Urban Resources Initiative, a partnership among the City of
Baltimore’s Department of Recreation and Parks, The Parks and People
Foundation, and Yale University’s School of Forestry and
Environmental Studies to initiate research and development projects
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tor the department based upon international lessons in natural resource
management and community development;

e Revitalizing Baltimore, a U.S. Forest Service-leveraged
collaboration among federal, state, and local government agencies,
community groups, and nonprofit organizations to link urban
revitalization with environmental restoration; and

¢ The Baltimore Ecosystem Study, one of two urban Long Term
Ecological Research Projects funded by the National Science
Foundation in order to understand the long-term relationships among
social and ecological patterns and process in urban areas.

We do not provide in-depth case studies. Rather, we give an overall
view of the diverse types of forestry in the Baltimore metropolitan
region. Second, we discuss community forestry strategies that have
emerged through The Urban Resources Initiative and Revitalizing
Baltimore. Finally, we describe four modes of social ecology thinking
from the Baltimore Ecosystem Study that are important perspectives
for a sociological understanding of communities and forests in urban
areas.

A Typology of Forestry in an Urban Ecosystem
Forestland cover in the Baltimore metropolitan region ranges from
2.8 percent in Baltimore City to 35.4 percent in Baltimore County,
with forestland cover defined asareas greater than 0.4 hectares, 10
percent stocked, and at least 40 meters wide (Jenkins and Riemann,
2001; Figure 1). There are five primary types of forestry in the
Baltimore metropolitan area: (1) regional forestry; (2) stream valleys;
(3) large, protected areas; (4) abandoned, industrial areas; and (5)
neighborhood areas.

Regional forestry activities focus on management for drinking-water
supply, streamwater quality and quantity, biodiversity, recreation,
wildlife habitat, and timber and non-timber forest products. For
instance, the city has recently completed a comprehensive forest
management plan for 6,880 hectares of city-owned watershed
properties that addresses community issues associated with water supply,
biodiversity, wildlife, recreation, and forest harvesting.

Forestry focusing on the city’s 140 km of stream valleys addresses
issues of streamwater quality and quantity and recreation, particularly
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Services

Educational

Technical support and training

Tree planting and maintenance skills

Expansion of traditional educational skills (improvement in reading, writing,
math, science, and history skills)

Identification of longferm job and career paths in environmentally related
professions for local residents

Greater awareness and undersfanding of local links fo regional resources such
as the Chesapeake Bay (e.g. through the dumping of motor oil in storm
sewers)

Organizational
leadership skills
Community organization
Community cohesion
Collective action

greenway projects in the city’s three primary watersheds: Gwynns Falls,
Jones Falls, and Herring Run. Regional and streamvalley forestry are
frequently assessed in the context of the Chesapeake Bay watershed.

Forestry in large protected areas, or parks greater than 15 hectares,
deals extensively with reforestation and forest succession in order to
promote aesthetics, particularly scenic qualities, water and air quality,
and wildlife habitat. In these areas, forests are balanced with grass and
picnic areas.

As manufacturing in Baltimore continues to decline, the extent of
abandoned, industrial areas has grown. Many of these areas are along
the city’s harbor or adjacent to decommissioned rail lines and numerous
sites are classified as brownfields, sites identified by the U.S.
Environmental Protection Agency as having low-level toxic
contamination. Forestry in these areas centers on site remediation,
greenway recreation along the harbor or rail-to-trail lines, and wildlife
habitat.

Finally, forestry in neighborhood areas attempts to address the city’s
276 neighborhoods and a range of activities, including local parks,
6,500 abandoned lots, community gardens and tree nurseries, and
approximately three hundred thousand street trees.
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Community Forestry Strategies for Urban
Revitalization and Environmental Restoration

Drawing lessons initially from rural community forestry activities in
tropical countries, community forestry in Baltimore has emphasized
the importance of three goals: sustainable productivity of the goods,
benefits, and services associated with the five types of forestry listed
above and included in Table 1; equity in the distribution of benefits
and burdens of such productivity; and a sense of cultural and ecological
continuity. Consequently, a significant aspect of urban community
forestry must be tied to real gains in productivity, learning, leadership,
health, security, housing, and employment. Also, various types of social
units exist that might be predisposed to participate in urban forestry
activities (Grove et al. 1994). These include:

e Natural (existing) social units, such as individuals, families, or
tightly knit ethnic or kinship groups or subgroups;

e Groups organized specifically to plant, protect, or cultivate trees,
such as local or national environmental organizations, participants in
community gardens, and stream restoration groups; and

e Groups established for purposes other than forestry, but willing
to undertake forestry-related activities as well. These might include
religious organizations, block clubs, neighborhood associations, and
parent/teacher associations.

Community forestry programs in Baltimore have responded to the
five primary types of forestry discussed above by adopting and relating
five dominant strategies for their programs: regional analysis,
organizational networks, organizational change, community
development, and information networks, education, and training.

Regional Analysis
Regional analysis has involved all three types of groups listed above in
identifying forestry issues, collecting and analyzing data, and proposing
policies, plans, and management strategies. Results from these efforts
include the Gwynns Falls Human Ecosystem Atlas (http://
www.parksandpeople.org/gfatlas.pdf), hydrologic field measurements
and modeling projects that incorporate social and ecological patterns
and processes, and forest landscape analyses to address drinking-water
supply, biodiversity, wildlife habitat, recreation, and forest products.
For instance, Brun and Band (2000) have modeled the progressive
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eftects of land use change on streamflow in the Gwynns Falls watershed
over a twenty-year time frame. Band et al. (2002) have been measuring
and modeling the effects of urban development and infrastructure on
soil moisture patterns, and runoff and water quality in forested and
suburban catchments, while Law et al. (forthcoming) have compared
lawn extent and management practices in different neighborhoods as
they affect catchment nitrogen budgets. In addition, Costanza et al.
(2002) have developed integrated ecological economic models that
examine the effects of historic and future scenarios of land use and
policies—human settlements and land management practice—on
hydrology, plant productivity, and nutrient cycling in the landscape
(http:/ /www.uvm.edu/giee /giee_projects.html).

Organizational Networks
Like community forestry activities in nonindustrialized nations,
Revitalizing Baltimore has played an important role as a facilitator,
connecting a variety of individuals and institutions that have common
interests but little coordination in their efforts. In order to forge

5013

Figure 1. Organizational network structure of the natural resource
management regime in the Gwynns Falls watershed, Baltimore, Maryland
(Dalton 2001).
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linkages, Revitalizing Baltimore works to build networks between
formal social structures, within and between local, state, and federal
public agencies, and to integrate formal structures with informal social
structures, neighborhoods, nonprofit and civic organizations, and
community associations (Figure 1). As these networks are knit together,
projects become more sustainable and forestry activities become more
linked to participants’ needs. This enables participants to act upon the
connections between themselves, their communities, and their
environment (Dalton 2001).

Organizational Change

In many forestry projects, governmental and non-governmental
agencies have tried to change or reform communities to conform to
the goals of the planning organization. This strategy of community
development has begun to change, and in many cases community
forestry projects have recognized the importance of working to change
the goals of governmental agencies to be more responsive to the needs
and interests of the communities themselves (Whyte 1991; Dalton
2001). Community participation in urban forestry depends on the
level of community organization. In some cases, the community already
has a strong neighborhood association, church leadership, or informal
neighborhood leaders. In other cases, the community forestry program
works with selected individuals to help develop community leadership,
training and education programs, and other community development
activities.

Community Development

Revitalizing Baltimore works in partnership with community residents
to determine the type of project most appropriate for each individual
community. This is necessary since a number of diverse communities
exist within an urban area, including geographically based communities
and affiliation-based communities. Further, none of these communities
are homogeneous and many might contain discrete interest groups.

Different types of property regimes—state, private, community, and
open access—play a significant role in community forestry activities,
since access to land and local rights enable the community to regulate
local resources (Grove 1995; McManus and Steer 1998; Parker et al.
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1999). Community members have used forestry projects such as tree
nurseries, pocket parks, and sliver parcels to reclaim derelict properties
from absentee landowners. Many neighborhood associations believe
that these projects increase local control of the neighborhood, attract
potential residents from outside the community, and decrease rates of
vacancy. At the same time, local residents who are renters are more
inclined to purchase a house in the neighborhood and to make a
commitment to the area because they feel that the community is stable
and a desirable place to live. This investment in the community has
financial as well as social rewards, since property values will increase as
more people choose to live in the area.

In one neighborhood, the community has received official
permission to develop tree nurseries and community gardens on city-
owned properties. After the neighborhood has developed a credible
record and a sustainable organization for community management,
the city will transfer the title to the community organization. In a
similar example, a community has taken on the responsibility for the
management of an entire stream valley park that runs through their
neighborhood. The community’s management of the area ensures that
the park is maintained at a level higher than the city could afford (Burch
and Grove 1993).

Information Networks, Education, and Training

A critical component to regional analysis, organizational networks,
organizational change, and community development is information
networks, education, and training. Revitalizing Baltimore has become
a central node, helping to link consumers and suppliers of data,
knowledge, education, and training in order to help the community
forestry strategies listed above to be more effective, efficient, and
equitable. Although it has not been broadly addressed, an underlying
question from the rural sociology literature is the relationship between
characteristics of public agencies, nonprofit organizations, and
neighborhoods; different types of information networks and education
and training programs; and the adoption of community forestry
innovations (Burch and DelLuca 1984).
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Framing Community Forestry in a Social and
Ecological Context: Patches and Mosaics

The preceding sections focused on practical applications and
experiences from our urban community forestry work since 1989 in
Baltimore and our previous experiences in international rural
community forestry. These strategies enhance existing approaches to
community forestry by promoting a complex social-ecological
approach. The following section further describes this social-ecological
approach in terms of four modes of thinking from the Baltimore
Ecosystem Study: spatial, temporal, scalar, and systems thinking. We
propose that these four ways of thinking provide a structure and
generalizable complement to the practical and particular aspects we
have described for linking communities and forests in urban areas.
These modes of thinking are necessary for a truly social-ecological
approach to urban community forestry because they are the foundation
for integrating the physical, biological, and social dimensions in which
urban communities and forests exist.

Spatial Thinking

Understanding communities and forests in urban areas requires many
forms of spatial thinking. We intuitively know that all human behavior
occurs in space and is spatially dependent at many scales. For instance,
the path an individual walks down a street may depend upon and
respond to the path of an approaching person. Changes in one
community may depend upon changes in a neighboring community,
or the competitive advantage of one port versus another may depend
upon their differential access to maritime and land routes for
transporting goods.

While behaviors occur in space and are spatially dependent, it is
also important to appreciate that the spatial characteristics of cities are
strikingly heterogeneous (Pickett et al. 2001). For instance, sharp
contrasts between neighborhoods are a familiar characteristic of cities
(Clay 1973). Within the span of a city block, which is on the order of
two hundred or fewer meters, an observer may cross several obvious
boundaries. Different kinds of commercial use, shifts between owner-
occupied and rental properties, and shifts in socioeconomic resources
available to residents are but some of the many contrasts. Such
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heterogeneity is not unique to dense, central urban districts (Gottdiener
and Hutchinson 2000). In fact, the contemporary suburb is frequently
zoned for even more discrete transitions than the traditional mixed
use of older cities: residential streets, feeder streets, commercial streets,
strip malls, regional malls, and industrial parks are notable patches in
the suburban landscape. Of course, the scale of transition in post-
World War II suburbs tends to be coarser than that of older
neighborhoods and districts due to the shift in dependence on the
automobile. However, spatial patchiness in the social, economic, and
infrastructural fabric of metropolitan areas remains one of their most
obvious features.

Understanding the significance of spatial heterogeneity to the
allocation of critical natural, socioeconomic, and cultural resources is
crucial for understanding communities and forests in urban areas
(Grove and Burch 1997; Pickett et al. 1997). For instance, the spatial
characteristics of the Gwynns Falls watershed in Baltimore (Figure
2)—the adjacency, connectivity, and configuration of land uses—can
have important implications for the economic structure, interactions
among neighborhoods, and hydrology of the watershed. Difterent
communities within an urban watershed, due to their level of
organization, access to civic decision making, and perceived desirability,
are able to attract varying levels of public and private green investments.
Some of these green investments are parks, trees, stormwater systems
and their maintenance. However, the character of adjacent communities
can also affect whether or not investments are made in a community.
For instance, communities whose desirability might be characterized
as “medium” and bordered by “low” communities are less likely to
receive green investments than “medium” communities bordered by

Figure 2. Changes in
watershed
connectivity: before
and after
urbanization.
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“high” communities. Therefore, the spatial “neighborhood” of
communities can affect the investment of public and private resources.
The presence of green infrastructure, in turn, affects the hydrologic
quantity, quality, timing, and rate that each community makes to the
streams in the watershed, which represent each community’s hydrologic
profile. Further, the hydrologic adjacency, connectivity, and
configuration of the community mosaic can affect the overall hydrologic
dynamics of the watershed (Band et al. 2002; Figure 3). Thus, spatial
characteristics can be critical for understanding complex physical,
biological, and social interactions in urban watersheds.

Temporal Thinking
Temporal thinking is crucial to understanding urban communities and
forests, particularly because the temporal dynamics of urban areas are
probably more elusive a reality than spatial heterogeneity. We often
have to reconcile remembrances of the “good old days” with our
determined belief in perpetual progress and growth. And to explain
many changes over time, we search for linear, cause-and-effect
relationships. However, urban communities and forests are frequently
characterized by social and ecological legacies. For instance, the
historical relationships among soils, floodplains, and waterborne
diseases (Hinman 2002 ) might be the best explanation for the location
of low-income housing today. Relationships might be nonlinear, sudden
rather than gradual switches in state. . A neighborhood might
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progressively change until a critical threshold is reached, and then a
neighborhood with predominantly elderly residents might shift to one
with a majority of parents with young children (Johnson 2001). There
might also be time lags between changes in neighborhood status and
changes in environmental conditions (Grove 1996). Related processes
might also be in effect at different time scales. For instance, stream
measurements of nitrogen along one stream in the Gwynns Falls
watershed are inordinately high. The areas adjacent to the stream are
residential land uses and some individuals have claimed that the high
levels of nitrogen are associated with the residential urbanization of
the stream. Because of the amounts and timing of the nitrogen,
however, the Baltimore Ecosystem Study (BES) scientists have
determined that the source of the nitrogen is groundwater from
agricultural application of fertilizers thirty years ago. This legacy is the
result of the fact that groundwater transport in this area is approximately
thirty years. Thus, the causal explanation of an urban watershed’s
dynamics can be quite different with knowledge of different rates of
ecological processes—surface runoff versus groundwater transport—
and knowledge of the social history of an area. It is important, therefore,
to recognize that various social and ecological processes operate over
different time spans, can be nonlinear, and have persistent legacies
(Lee et al. 1990; Allen and Hoekstra 1992; Grove and Burch 1997).

Scalar Thinking

The preceding sections help to appreciate the fact that different social
and ecological processes associated with urban communities and forests
occur at different spatial and temporal scales. Scalar thinking, hierarchy
theory, and panarchy theory (Berkes and Folke 1998; Holling 2001)
extend this appreciation by compelling us to think about how strong
and weak linkages within and between scales are related to one another;
in particular, how lower levels of organization interact to generate
higher-level behaviors and how higher-level units control those at lower
levels (Johnson 2001; Figure 4).

The BES has worked to articulate and understand the dynamics of
urban communities and forests at different social scales (Pickett et al.
1999; Grimm et al. 2000). Some examples of issues studied include:
(1) regional variations: urban-rural dynamics (Morrill 1974; Cronon
1991; Rusk 1993); (2) municipal variations: distribution and dynamics
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Figure 4. Example of an urban hievavchical system (adapted from Urban
et al. 1987)

of land use change (Burgess 1925; Hoyt 1939; Harris and Ullman
1945; Guest 1977); (3) neighborhood variations: power relationships
between neighborhoods (Shevky and Bell 1955; Timms 1971;
Johnston 1976; Agnew 1987; Logan and Molotch 1987; Harvey
1989); and (4) household variations: household behavior within
communities (Fortmann and Bruce 1988; Fox 1992; Grove and
Hohmann 1992; Burch and Grove 1993; Grove 1995).

The following summary of a study of social stratification and
vegetation in Baltimore’s Gwynns Falls watershed illustrates how spatial,
temporal, and scalar thinking can converge in our understanding of
urban communities and forests. This study focused on how the social
stratification of groups (i.e., power structures) affects green investments
made by private firms and public agencies in neighborhoods within
the watershed (Grove 1996). The theoretical foundation for this
question comes from Logan and Molotch’s (1987) political economy
of place theory. Logan and Molotch argued that patterns and processes
of social stratification between people and place have significant
environmental implications. According to their theoretical framework,
the key social variables affecting access to power, the allocation of
private and public resources, and subsequently the biophysical
characteristics of wealthy residential areas include: (1) the presence of
homeowners and the absence of renters or absentee landowners; (2)
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residents who are able to migrate to more desirable and healthy areas,
effective at community organizing, or willing to become involved in
local politics; (3) elites who have differential access to government
control over public investment, pollution control, and land use decision
making. Conversely, low-income and heavily populated minority areas
are disproportionately in or next to polluted areas and their residents
are unable to migrate to more desirable and healthy areas and have
fewer human resources in terms of leadership, knowledge, tactical and
legal skills, and communication networks to manipulate existing power
structures.

Logan and Molotch (1987) and Choldin (1984 ) described these
socio-cultural and biophysical interactions as a dynamic process. In
this process, residents act individually and collectively to control and
maximize the exchange and use values of their neighborhood by
restoring, maintaining, or improving their current place or migrating
to a more desirable place. Some of these acts of restoring, maintaining,
or improving include changing the biophysical characteristics of
residential areas (e.g., planting trees, parks, lawns, and community
gardens, and clean streets). These restoration activities produce an
environment that is both socially and biophysically heterogeneous.

Logan and Molotch’s theory was applied to one of the watersheds
of the BES study area. The selection of variables and indices of social
stratification for the classification of social areas or neighborhoods used
the theoretical parameters identified by Logan and Molotch (1987),
Choldin (1984 ) and Bullard (1990). These variables and indices were
also further adjusted to incorporate recent adjustments recommended
by Johnston (1976), Murdie (1976) and Hamm (1982). These indices
of residential social stratification included a socioeconomic index
(income and education), a household index (homeownership), and
an ethnicity index (race and ethnicity).

A classification of vegetation structure was developed using Bormann
and Likens’ (1979) theory of vegetation regulation of watershed
hydrology and the data requirements of various hydrologic ecosystem
models. At the ground surface, areas were classified as impervious or
pervious. At the canopy level, areas were classified as having or not
having a vegetation canopy layer. Statistical analyses of data were
conducted for residential land uses only. In addition, the research
included a temporal component (1970 to 1990) to explore possible
time lag or nonlinear relationships.
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The results indicated a significant relationship between two of the
three indices of social stratification—socioeconomic and ethnicity—
and vegetation structure. Further, a time lag was found between
independent variables and dependent variables (1970 social data and
1990 biological data). In retrospect, the temporal results indicating a
time lag were realistic considering that the primary response variable
being measured—tree canopies—takes time to grow and die. This
highlighted the importance of considering the rate at which response
variables may change and the time frames necessary to measure that
change, thus demonstrating the significance of temporal thinking.

The absence of a relationship between indices of homeownership
and vegetation structure was puzzling since the literature suggested
such a relationship should exist. Extensive literature from rural forestry
has indicated the importance of ownership and property regimes to
land cover (Coase 1960; Hardin 1968; Ciriacy-Wantrup and Bishop
1975; Fortmann and Bruce 1988; MacPherson 1989; Raintree 1987;
Ostrom 1990; Bromley 1991). Further, community foresters and
community organizers in Baltimore City reported the significance of
ownership to their activities. Thus, alternative explanations needed to
be explored.

The spatial structure of the three social-stratification indices was re-
examined to try to tease apart the lack of a relationship between
ownership and land cover on a watershed or city/county scale (Figure
4: neighborhood variations), which suggested the need to examine
these data at a different scale. Perhaps the relationship between home
ownership and vegetation structure was effective at an alternative scale.
Based on an initial exploratory data collection, scale dependence for
this relationship was verified (McManus and Steer 1998); the
relationship between ownership and vegetation structure occurred at
a neighborhood level (Figure 4: household variations).

Systems Thinking: A Human Ecosystem Approach

Systems thinking using a human ecosystem approach (Machlis et al.
1997) provides the means for linking space, time, and scale in our
understanding of urban communities and forests. The explicit
incorporation of an ecosystem approach within the social sciences dates
to Duncan (1961; 1964). Recently, the social sciences have focused
increasingly on the ecosystem concept because it has been proposed
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and used as an organizing approach for natural resource policy and
management (Machlis et al. 1997; Cortner and Moote 1998.

The ecosystem concept and its application to Homo sapiens is
particularly important because of its utility as an analytical framework
for integrating the physical, biological, and social sciences. The concept
owes its origin to Tansley (1935), in one of modern ecology’s clearest
yet most subtle founding documents. Tansley noted that ecosystems
could be of any size, as long as one’s concern was with the interaction
of organisms and their environment in a specified area. He noted further
that the boundaries of an ecosystem are drawn to answer a particular
question. Thus, there is no set scale or way to bound an ecosystem.
Rather, the choice of scale and boundary for defining any ecosystem
depends upon the question asked and is the choice of the investigator.
Further, each investigator may place more or less emphasis on the
chemical transformations and pools of materials drawn on or created
by organisms; or on the flow, assimilation, and dissipation of biologically
metabolizable energy; or on the role of individual species or groups of
species on flows and stocks of energy and matter. The fact that there is
so much choice in the scales and boundaries of ecosystems, and how
to study and relate the processes within them, indicates the profound
degree to which the ecosystem represents a research approach rather
than a fixed scale or type of analysis.

The application of an ecosystem approach to urban communities
and forests requires an analytical framework. The analytical framework
or parts diagram (Figure 5) shown here and presented elsewhere
(Machlis et al. 1997; Pickett et al. 1997) is not a theory in and of
itself. As Machlis et al. (1997) noted: “This human ecosystem model
is neither an oversimplification nor caricature of the complexity
underlying all types of human ecosystems in the world. Parts of the
model are orthodox to specific disciplines and not new. Other portions
of the model are less commonplace—myths as a cultural resource,
justice as a critical institution. Yet we believe that this model is a
reasonably coherent whole and a useful organizing concept for the
study of human ecosystems as a life science.”

Several elements are critical to the successful application of this
framework to urban community forestry. First, it is important to
recognize that the primary drivers of urban communities and forests
are both biophysical and social—there is no single, determining driver—
and the relative significance of drivers may vary over time (Burch and
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DeLuca 1984). Second, components of this framework need to be
examined in the context of each other simultaneously (Machlis 1997)
with particular concern for how ecological components influence social
patterns and processes; how social patterns and process influence the
use and management of urban forests; and how these interactions are
changing over time. Finally, it is necessary to examine how dynamic
biological and social allocation mechanisms—ecological, exchange,
authority, tradition, and knowledge—affect the distribution of critical
resources—energy, materials, nutrients, population, genetic and non-
genetic information, population, labor, capital, organizations, beliefs,
and myths—in the context of urban communities and forests (Parker
and Burch 1992).

A patch dynamics approach represents both a theoretical and
practical means for unifying an awareness of spatial heterogeneity,
temporal dynamics, hierarchical nesting, and an ecosystem approach
in urban community forestry (Burch and Grove 1997; Pickett et al.
1997; Grimm et al., 2000; Pickett et al. 2001). For instance, a patch
dynamics approach focuses explicitly, not only on the spatial pattern
of heterogeneity at a given time, but also on how and why the pattern
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changes through time, and how that pattern aftects ecological and
social processes. Because cities are both expanding and changing within
their boundaries, the dynamic aspect of this approach is crucial to a
complete understanding of urban communities and forests. Change
occurs over time in the resources available for the management of
urban forests and in the requirements and interests of specific
communities. In Baltimore, patch dynamics are conspicuous both at
the suburban fringe and in the large collection of vacant buildings and
empty lots within the dense older urban areas. In both the fringe and
core patches, ecological processing of water and nutrients, and the
provision of goods and services are not constant in time. The dynamics
of patches in and around the city have implications for the ecological
processes and status of areas well beyond the city, and even beyond
the present suburban and exurban areas. The search for open land,
development opportunities, and changes in the economics of farming
and production forestry all influence and are influenced by urban patch
dynamics.

Conclusion

Like farmers clearing the land in order to see the fields they plan to
turrow, we have purposefully painted a broad perspective in this chapter
because urban community forestry as a whole is still an emerging area
of activity. We believe these fields are fertile for exploring a sociological
understanding of communities and forests in urban areas, particularly
by weaving theories and approaches from both rural and urban
sociology. Already, theories of social stratification, property regimes,
collective action, and adoption of innovation from rural sociology have
appeared in our work.

What is clear already from our work in Baltimore, both from research
and practice, is that there is no single type of urban community forestry
approach, theory, or way of thinking. There are multiple types of
community forestry in urban areas, requiring crosscutting strategies,
theories, and modes of thinking. A patch dynamics approach is both a
theoretical and practical means for addressing such complexity. Our
efforts in Baltimore illustrate that any approach to community forestry
in urban areas will need to draw upon and synthesize knowledge from
the social and ecological sciences; both people and forests need to be
embraced. The need for such knowledge has never been more pressing,
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as the constituency, geography, and influence of urban areas come to
dominate this century.
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