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It is under this rich history of urban greening projects that an interdisciplinary long-
term research program was developed for the Boston Metropolitan Area to
understand the historical and socio-economic processes that led to the current
landscape pattern and to project future landscape change scenarios for the region.
This project team involves the City of Boston, non-profit Urban Ecology Institute,
and researchers from six universities, including the University of Massachusetts-
Ambherst, Clark University, and Boston College. The Urban Ecology Institute (UEI)
is an independent not-for-profit organization housed at Boston College that
promotes the health of underserved communities of greater Boston through research,
education and community transformation, emphasizing green infrastructure
(www.urbaneco.org).

Figure 1. Boston Study Area
Methods
Research Plan

The overall project incorporates a series of inter-related studies by a diverse team of
ecologists, social scientists, and planners, which capitalizes on existing and future
urban ecology research efforts in the study area. These studies will look at the
current state of green infrastructure and greening efforts in the City of Boston,
including the progress to plant the 100,000 new trees along with tree survival and
mortality. At the metropolitan scale, it will use land use and land cover data to study
current patterns and historic change over a thirty year period.
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The studies of biophysical processes will look at biodiversity in urban
neighborhoods using citizen scientists to understand the relationship between shrub
and tree cover and bird and arthropod populations (Kinzig et al., 2005). The team
will also study the impact of climate change and urbanization on invasive insect
species that threaten the urban forest, as well as the effects of urban land covers and
soil conditions (Byrne 2007). Water quality studies will build upon previous work
by team scientists by assessing the effects of land use, land cover, and climate
change upon aquatic health (Wollheim et al., 2008; Randhir, 2003).

Several studies will look more directly at human-environment relationships as
manifested in public health. An air quality monitoring study at the local level will
explore the role of urban tree projects in improving urban air quality (Buonocore and
Levy, in press). At the metropolitan scale, research will be conducted to explore the
relationship between obesity, as an indicator of health risk, and the amount and type
of nearby urban forest cover (Lopez, 2007).

Human-environment relationships are strengthened by neighborhood participation in
urban greening projects, which may build higher levels of social capital and stronger
connections to the local environment (Austin, 1999). At the individual level,
volunteer stewardship participation may result in stronger appreciation and
attachment for local natural areas creating increased advocacy for restoring urban
nature (Ryan et al., 2001; Miles et al., 1998). To test these relationships, this study
will conduct a survey of urban greening volunteers to determine the effects of their
participation on environmental knowledge, attitudes, behavior, and place attachment
(Ryan, 2005).

Finally, the study will develop a set of landscape scenarios to outline different
alternative futures based upon our scientific findings for local stakeholders, citizens,
and government officials to evaluate at public workshops and using an interactive
web-site.

Pilot Study Methods

Since this research project is in the beginning stage, this paper will describe the
initial results from a pilot study of land-use and land cover change for eight towns
along the rural-urban gradient in metropolitan Boston. In this pilot study, we
identify the institutional factors that contribute to stability of open space and forest
cover within the towns by using a policy analysis of open space and planning
documents and interviews with local officials.

The eight towns that were selected were spatially located along a major highway
corridor that radiates northwest from the City of Boston, and varied in their amount
of population change and related urban forest cover. The town-unit of government
is an independent political jurisdiction dating from colonial times that govern the
majority of land use decisions, rather than regional or state levels of government.
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Geographic information from the state of Massachusetts was used to determine the
percent of existing forested land (public and private) and percent protected forest
land. In addition, population change was calculated over a three decade period using
US Census data along with data on each town’s socio-economic condition.

A policy analysis of local open space planning documents was conducted for each
town. The plans’ goals and objectives were analyzed for statements regarding urban
forests, street trees, and other open space features. In addition, statements regarding
the town’s progress in protecting land for conservation were assessed. The details of
this methodology can be found in Warren et al., forthcoming. In addition to the
analysis of planning documents, hour-long interviews were conducted with town
planning officials to broaden our understanding of the town’s open space goals,
implementation, and actions. Themes from these interviews were categorized and
analyzed as they related to key issues about the level of funding for conservation,
including staff; the length of time conservation staff had been employed; and the
role of non-profit organizations, such as land trusts, land conservation/

Pilot Study Results

Our preliminary findings indicate that non-profit land conservation trusts play a
significant role in acquiring and maintaining land for conservation purposes, often
aided by municipal investment in conservation staff (as also found by Miller et al.
2009; Donahue, 1999). Wealthier communities were also more likely to have land
trusts, conservation staff and more protected areas. The importance of local
leadership in preserving open space is critical whether this comes in the form of
government conservation staff or non-profit organizations.

We also found that more urban, higher density communities often had higher
percentages of protected open space. For example, the City of Boston has a
surprising 21% of its land area as protected open space, which is primarily the
legacy of Olmsted’s work along the Emerald Necklace. However, as might be
expected in this high density city, only 5.56% of Boston is forested. More outlying
suburban communities often had larger overall percentages of undeveloped forest
land, but the majority was in privately held forest and farmland, which is especially
vulnerable to urbanization. The exceptions were large blocks of protected forest
lands that were often associated with regional water supply lands and wildlife
refuges. These conservation lands were the legacy of statewide or regional agency
efforts over previous decades rather than the outcomes of local policy. There is a
need for further research into the effect these large protected lands have on local
planning efforts, as it may be that local residents see less urgency to preserve
additional town land with these historic tracts of state conserved land.

Our initial analysis showed little relationship between the policy statements and
goals in the open space plans and the actual percentage of town land that was
conserved. There could be several reasons for this discrepancy. First, open space
acquisition is a long-term strategy that can take many decades to implement, which
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may be why we did find a relationship between the duration of conservation staff
and protected open space. Second, open space plans in Massachusetts are guidelines
for planning and applying for state grants, but are not regulatory or binding
documents.

Discussion/ Conclusion

The results of this pilot study can help greenway planners understand the
institutional framework and socio-economic forces that impact greenway planning
and development. Our preliminary study results support previous research that
explored the relationship between socio-economic status and amount of protected
open space. Previous research in more urban settings found that lower income
neighborhoods have less open space than wealthier neighborhoods (Iverson and
Cook 2000, Kinzig et al. 2005, Melles 2005). We found these same relationships
held true at the municipal scale across the rural-urban gradient, which suggests the
need for more state and federal support for land conservation in lower income
communities who have minimal resources for land acquisition.

Greenway planners will likely struggle with these same resource issues when
planning large-scale greenways that traverse a variety of municipal areas. Erickson
(2006) in her study of metropolitan greenways found the importance of a regional
agency to coordinate multi-jurisdictional greenways. Regional agencies may also be
useful in equalizing the ability to implement greenways and conservation planning
between towns with different socio-economic resources. The regional park agency
in metropolitan Boston, the Metropolitan District Commission, which is the legacy
of Charles Elliot (Fabos, 2004) provides one such model for a coordinating agency
in the region.

In our study, local land trusts played a key role in municipal open space
conservation. At the regional scale, statewide land trusts such as the Trustees of
Reservations, a Massachusetts based land trust and the first in the nation, could play
a critical role in coordinating conservation efforts across the metropolitan area.
Likewise, state planning agencies which have their own statewide biodiversity map
could be another key player in regional efforts.

Lastly, one of the goals of our overall study is to inform conservation planning with
scientific based information about ecosystem changes wrought by urbanization,
climate change and other drivers. Research of this Boston Metropolitan Area long
term research project will help the region plan for a more sustainable and resilient
future in the face of dramatic global environmental changes.
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