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I. INTRODUCTION

This study examines the distribution of parks, open spaces and outdoor recreational
opportunities in urban areas to see if a correlation exists between the quantity and quality of
these resources and the socioeconomic make-up of the area in which they are, or are not,
located. The hypothesis to be tested is low-income and minority neighborhoods have fewer
lower-quality parks and services than middle and upper income neighborhoods. This study is
based on the theory that low-income and minority populations disproportionately bare the

burden of negative environmental land use decisions.

To test the hypothesis, Providence, Rhode Island, is used as a case study. Data on the city is
collected and tested through statistical analyses and field observations. The basis on which
conclusions are made is derived from the history of parks in America, introduced here,
theories of environmental justice and literature on the values of nature in urban environments

to improve quality of life, discussed in Chapter III.

History of American Parks

Tracing the development of parks gives us insight into the motives of park placement and its
potential relationship to economic and social characteristics of its surrounding community.
Cranz (1982) has documented the history of parks in American from the late nineteenth
century. His discussion categorizes the evolution into four eras: Pleasure Grounds (1850 to
1900); The Reform Park (1900 to 1930); The Recreational Facility (1930 to 1965); and The
Open Space System (1965 and after).

Pleasure Grounds : 1850 to 1900

During the late part of the nineteenth century, American cities developed parks around
passive uses or all outdoor activities. Designs attempted to bring pastoral landscapes into the
city, mimicking the countryside. It was thought that interaction with this form of nature
would alleviate the stresses of the working class associated with increased working hours

indoors under artificial lighting. Early parks were informal and organized around the













also to stimulate their cultural senses through concerts, dancing, games, celebrations and
sporting events. As with previous eras, space was limited, and the idea of open space
networks in urban areas was even more limited in older, developed cities. Here, the new
focus was vest-pocket parks and other small parks that could utilize irregular lots and
inexpensive sites previously rejected for park development. A network of small parks began
to appear throughout cities, both in the inner city neighborhoods and the fringes that abutted
the suburbs. The classic park now seemed inadequate, as Cranz suggests, because it did not
join together with the city, residential developments or the local schools. As the classic
pastoral park was on the verge of becoming extinct, the National Park Service assisted cities
in preserving these areas as historic landmarks, such as Central Park and Prospect Park in

New York City.

The transition from one era to another carried the same programming activities, but Cranz
suggests the difference is the meaning attached to them. He sites baseball fields filling the
time of idle hours during the Depression, but relieved tension and built moral during WWII.
Cranz argues that overall assessment of park services has focused on large shifts in what is
for the public good based on the urban economy, public health and socialization, which, in
his opinion, is naive and almost offhand. Perhaps the missing link is associated with

urbanites and their overall need for personal interaction with nature.

Since the mid-1990s, the creation and investment in parks and open space has changed in
cities. Newer research is lead by Harnik (2000) and Garvin (1998). The theories are the
same in that parks improve the quality of life in the city by cleaning the air, providing shade,
providing recreation and play space, but they also offer opportunities to view and interact
with nature. The approaches to developing these spaces and the ways in which they are
financed have also changed. Private investment and management in public spaces and parks
is increasing, creating partnerships that Garvin feels will keep generations investing and
reinvesting in urban parks and open space. People develop an attachment to open space, or
the idea of it, which continues to drive the continued investment in parks. Cities are trying to
create a park system through public and private investment partnerships, neighborhood-based

planning initiatives, reinvestment in waterfront properties, converting highways and







II. MAJOR QUESTIONS AND POLICY ISSUES

The major questions and policy issues of this study are to examine the distribution of parks,
open spaces, outdoor organized recreational opportunities, and opportunities for nature
exploration in urban areas. Specifically, I wanted to see if there is a correlation between the
quantity and quality of these resources and the socioeconomic make-up of the neighborhood
in which they are, or are not, located. The hypothesis is low-income and minority
neighborhoods have fewer parks and services of a lower quality than middle and upper

income neighborhoods.

Quantities of parks in cities are set by national standards and incorporated into local policies.
The main objective is to provide an adequate number of parks in proportion to the
population. These standards are straight-forward. The quality of a park influences the user’s
overall experience, but they are more difficult to explain and measure. For example, the
quality of a park or open space can be measured with input just from municipal department
staff or combined with the input of user groups. Portland, Oregon, assessed their city-wide
park system by evaluating its infrastructure (www.pps.org/upo). They look at features that
are found in most of the parks such as playground equipment, paths, lighting, restrooms,
irrigation, roads and parking lots. A ranking system was applied that allows them to
calculate scores for each park. Toronto conducted safety audits of their parks
(www.pps.org/upo). Audits include feedback from users regarding fear of crime and
perceptions of safety. The two systems come away with different results, which indicates
that assessment of parks and open spaces can be subjective. A park judged as being in

satisfactory condition by management staff may not be by user groups.

It is important to examine how parks improve the quality of life and add unique values and
benefits to city living. But do all populations within the city receive these values and
benefits? The following discussion outlines the positive values of parks and open spaces to
the urban environment. It is supported by an overview of environment justice theories on
resource distribution and how they are applicable to the allocation of environment “goods”

such as parks and open space.




Values of Parks and Nature in the City
As Spirn (1984) points out, most city dwellers today think nature in the city consists of trees,

shrubs and grass in streets and formal landscapes of parks and private yards. These areas
hardly represent natural processes and their functions. However, she further states that
people still recognize the significance of natural features in urban areas, as in the discussion
of parks in the past one hundred years. The development of promenades, boulevards, and

suburban utopias like garden cities and greenbelts towns also contributed to this recognition.

The primary functions of parks have been for the public welfare and visual enhancement. By
being the “lungs of the city,” parks brought the fresh air from the countryside into the city as
places where people can stroll on pathways and relax on lush green lawns. They were an
antidote to the oppressive physical and psychological conditions of city life. Since ancient
civilizations, people had always incorporated natural features into city design for visual and
aesthetic reasons (Carr 1992). The history of parks in America strengthened the ideology of -
parks and open spaces in cities as places to restore and rejuvenate the residents from the
stress of urban life. A vest-pocket park can give the sense of entering another world through
various design elements such as textures, sounds and enclosures. These areas provide a
separation from loud city streets into a restorative natural setting (Kaplan et al 1998). These
are examples of the many roles natural features and systems can contribute to the quality of
life in cities. Nature, in the form of parks or open space in the city, has valuable functions

ecologically, psychologically, socially, and economically.

Ecological Functions

Parks and natural features do more than just provide aesthetic landscaping that softens the
harsh elements of an urban environment. They perform ecological functions that contribute
to the livability of a city. To bétter understand these roles, I address each natural feature

individually, although collectively they form a larger ecosystem within the city.










of urban areas. They are all part of the experience of place. Cranz (1984) describes parks as
works of art, their value increases as they get older. They “provide a tangible link to the past,
unify the culture across time and register its successive attempts to cope with its problems”

(248).

Wildlife habitats in cities” open space networks increase social well being, increasing the
spiritual experiences of humans (Hough 1984). Cooper Marcus and Francis (1990) discuss
Jurgen Milchert and his analysis of the spiritual components of the relationship between
people and natural areas and support his suggestion for leaving portions of parks to grow
naturally rather than be planned and designed. Milchert suggested that there is a basic need
for people to experience “untamed nature” as a contrast to the planned urban environment.
There needs to be a sufficient number of attractive open spaces with diverse qualities in a city

or town. This includes everyday characteristics of nature from new growth to decaying trees.

Specifically and to an even greater extent, people feel personal ties to trees. Trees act as
symbols, paralleling images of people. They are sheltering and parental. We say old trees
look wise and young saplings are fresh and growing. Branches are referred to as limbs, and
if a tree is ill, we call a tree doctor. Trees are planted as memorials, signifying a sense of
permanence or landmark in our past. Furthermore, planting trees is a community project that
shows a commitment to the future of an area and contributes to the overall landscape (Dwyer
1994; Kaplan et al 1998). Trees demonstrate the importance of “everyday nature” as a
significant contributor to the health and well-being of people who live in the city. It is not
necessary to leave the city to truly experience the value of nature. Personifying trees shows
“the unique value of experiences of nature ‘at the doorstep,” of trees and nature in everyday
lives” (Dwyer 1994: 149).

Social Functions

Parks support a public life, which is the essential communication system and linkage of a
city. Historically public spaces were areas where people went to meet various needs,
including markets, places for sacred celebrations or sites for local rituals, and often represent

the community or its culture. This is linked to the psychological functions previously
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discussed, where places have special meanings and create a sense of place. A healthy life has
both public and private experiences. There are three important functions of public spaces.
First, they allow for casual encounters with others who live and work in the area, where
people can bind together giving their lives meaning and power. Second, parks and public
spaces offer relief from stress through relaxation, entertainment and social interaction. And
finally, these spaces have the potential to bring diverse groups of people together with the

potential to learn form each other and enjoy the spaces under a supportive mutual respect.

However, even with the important social functions associated with parks, there has been a

. continued loss of public spaces due to various reasons. The sizes of cities are increasing,
people are becoming more private and retreating into their homes, and the open public spaces
that were once markets, playgrounds and plazas are being transformed into new uses,
particularly private developments. Lack of public space makes residents feei isolated and

less likely to offer mutual help and support.

Cities have been making efforts to reverse this trend. There has been renewed effort in
creating new public spaces in already congested cities. The formation of neighborhood
associations and the creation of community gardens, which involve the participation of locals
in the improvements of neighborhoods, has strengthened public life and shown its value.
Promoting public life around natural features, such as parks, gardens and tree-planting
support the importance of these features in neighborhoods. People are attracted to them and
they bring a sense of commitment to the area as well as pride in residents for the appearance
of their streets. A new playground can greatly enrich the social life of a neighborhood (Carr
et al 1992).

Economic Functions

Municipal governments have great control of parks and open spaces through creation and
maintenance, which are, in turn, influenced by budgets and allocation of different types of
funding from different sources, whether it is from local, state or federal sources. Cranz
(1982) sites in his chronology of parks that budgets gradually got smaller through the years

because of increased services provided by cities. Additionally, the exodus of the middle-
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designers further assumed that the location of pleasure parks did not have to be in poor areas
because of improved transportation through parkways and street-cars. A major change
occurred in the reform era, where park advocates rallied for more parks in poor and working-
class neighborhoods because they were the primary users of the facilities. This was
especially evident when the middle and upper class families began to leave cities for the

suburbs.

Cranz notes that park response to racial and ethnic issues had been sporadic, showing little
attention to such groups as users of parks in their own right. Although documentation from
parks departments do not mention segregation, Cranz references sources that indicate
practices to maintain racial differences was common. During the Reform Era, annual reports
from the parks departments did not refer to race, however, when there were photographs of
African American children, they were accompanied by racial captions. Racial segregation
was assumed, but park advocates opposed ethnic segregation. The park was seen as a place
to assimilate immigrants into the American culture, which led certain parks being associated
with a specific ethnic group. Cranz argues that this raised and heightened the issue of
ethnicity for the average citizen. During WWI in Harlem, the African American community
pressured city officials for facilities. After WWII there was a conscious effort to make parks

non-prejudiced, but certain parks were still known as African American parks.

Throughout park history, Cranz argues that parks were used as a way to maintain the status
quo. The park assimilated the immigrants into the dominant culture. It kept people occupied
in the late 1930s during the Depression when a shortened workweek and unemployment gave
people potentially destructive time on their hands. And when the civil rights movement
charged young people and racial and ethnic groups to riot, the park was there to pacify them.
After 1965, programming for parks began to change and accommodate racial and ethnic
groups; however the white, middle-class administration knew little about the needs of the
communities they were to serve. In the end of his book, Cranz determines that throughout
history the park was a way to bring political values to the young, poor and ethnic groups,

creating good citizenry, social consciousness, and sentiment of democracy.
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Today, nature and parks could play significant roles in the quality of life in poor areas of the
city. In addition to the values and benefits previously discussed, there are specific roles
parks play in a low-income neighborhood. Poorer neighborhoods rely on public spaces more
than middle-class neighborhoods and use them for many more functions. Lower income city
areas have a higher density than middle and upper income areas. Residents usually rent
small apartments and have less private open space. This can be related to the notion that
lower-income persons have less buying power and other alternatives do not exist for them
(Carr et al 1992). These characteristics reinforce the need for public spaces, including parks,

for recreation and socialization.

Parks also increase the economic vitality of an area. In Atlanta, the expansion of the Martin
Luther King, Jr. National Historic Site has sparked revitalization of an African American
neighborhood. Since, the 1980s, the Trust for Public Land has acquired historic homes and
demolished a dilapidated factory to provide land for a park. The improved site has been a
catalyst for reinvestment in the community. Crime has decreased, dozen’s of homes have
been built or restored, and the site’s 500,000 annual visitors have bolstered neighborhood

businesses (Lemer and Poole 1999).

Environmental Justice

If a neighborhood lacks a park or open space to receive its values and benefits, is it an
environmental injustice? Based on the theories of environmental justice, yes. Lack of green
and recreational resources has a detrimental impact on communities economically,
environmentally and socially. Neighborhoods are undesirable, lowering property values and
increasing pollution in the natural environment through neglect and lack of respect and
responsibility. Although most environmental justice research focuses on the adverse
environmental impacts of the placement of hazardous waste facilities and transportation and
public works projects, there are few studies that look at access to green and recreational
spaces in urban environments. The methodologies, techniques and conclusions of ail these
case studies are applicable to parks and open spaces. The following is a brief summary of

research conducted under environmental justice that supports the theory of this study.



















found in poor and minority areas. The same regression model used in the statistical analysis

of park size is applied.

Data and Collection

Data is available from a variety of sources, including released data from the 2000 US Census.
Independent variables for social and economic characteristics used in the GIS application and
regression model analysis are:

» Population count

= Race and ethnicity: non-white, non-Hispanic white, Hispanic

* Housing tenure: rental, owner-occupied

= Single parent-headed households with children under 18; female-headed

household with children under 18 and no husband present

s Size of household

= Children under age 18
Providence Plan provided this data based on the 2000 US Census. Dependent variables
include open space and outdoor recreational opportunities. These sites included those
managed by the city, such as designated parks, playgrounds, basketball courts, baseball and
multi-use fields, and tot lots. Additional open spaces that are part of the analysis were the
State House lawn and Swan Point Cemetery. These areas are not municipally maintained but
are used by the public for active and passive recreation. Providence Plan and the City of

Providence also provided GIS data for the dependent variables.
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IV. ANALYSIS AND FINDINGS

The following demographic profile is compiled from 2000 US Census data synthesized by
Providence Plan. The discussion summarizes the overall findings, accompanied by maps that

show details of census blocks.

City Snapsheot

Physical Environment

Providence is a small urban environment with dense residential areas combined mixed uses,
commercial and industrial areas, institutions and developed recreational space (Map 1).
Water features within the city include rivers and ponds. There are few wooded areas. The
Providence River is a working waterfront with oil storage and various industrial and

commercial activities. The Providence River opens into Narragansett Bay just south of the

city.

The total land area of the city is approximately 11,800 acres. There are over 100 parks and
open spaces under the administration of the city, which includes playground, schools,
recreation centers, and indoor and outdoor swimming pools (Map 2). In this study, schools
without playgrounds or fields and recreation centers without outdoor facilities are not
included in the analysis. When the area of each park is calculated, building footprints,
parking, and so forth are not subtracted. For example, the entire lot that houses the Davey
Lopes Recreation Center, Pool and Playground totals approximately 93,000 square feet and
that number is used instead of just the portion where the playground is located. Swan Point
Cemetery, a private cemetery, and the State House Lawn are added to the list, so a total of
136 parks and open spaces are analyzed, encompassing approximately 1,200 acres. These
areas constitute an estimated 10 percent of the city’s total land area, or about 7.3 acres of
parks and open space per 1,000 residents (population 173,618). National standards

recommend 6 to 10 acres per 1,000 residents.
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Demographics

The following discussion describes Providence based on the social and economic variables
used in this study. Key factors that are being analyzed are the percentages of minority
populations, children under the age of 18, household composition and housing tenure. The
hypothesis is that these vanables will indicate accessibility to quality parks and open space.
The demographics of an area should influence the development and maintenance of

functional and usable parks.

Citywide

The 2000 US Census shows many changes in the City of Providence since 1990. It became
the second largest city in New England with a population of 173,618. As Figure 1 shows, a
majority of the city’s population is “minority.” The non-Hispanic white population accounts -
for less than half of the city’s total population. Fifty-tfour percent of city’s residents describe
themselves as Hispanic or a race other than white (Maps 3). The Hispanic population
increased more than 100 percent since 1990 to nearly one third of the population. Figure 2
shows the breakdown of city’s Hispanic population (Maps 4 and 5). More than 75 percent of
the city’s population under the age of 18 is “minority” and almost 50 percent is Hispanic,
shown in Figure 3. Children under 18 years make up nearly one quarter (26%) of the city’s
total population (Map 6). Children are an important aspect of this study since they are a
primary user group of parks and open spaces. Development of recreational spaces must
consider the location of this population. The needs of the growing Hispanic population must

also be a part of park development.
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2000 Racial and Ethnic Breakdown
Population under age 18
Providence, RI Black or African

Other American
26.2% / 19.6%
1

Non-Hispanic
White
24.0%

S

Hispanic White Native Hawaiian or

12.7% —— Pacific Islander
Two or More_/ . / \ 0.2%
Asian

Races Native American
8.6% 6.9% 1.9%

Source: Providence Plan

Figure 3. Race and ethnic breakdown for population under 18 from 2000 Census for Providence, RI

The 2000 census indicates that 91.8 percent of the 67,915 housing units in Providence were
occupied. Of those occupied, 34.6 percent are owner-occupied units and 65.4 percent were
rental units. Having a majority of rental units infers most of those living within these census
blocks have less private space and rely more on public open space. There are 62,389 total
households in the city. Of that total, 35.5 percent are households with persons under the age
of 18.

At the time this paper was written, the US Census had not released economic data such as
median income, poverty rates or employment status. Therefore, indicators of economic
status in an urban area are used collectively to obtain a snapshot: average household size,
single-family households with children under age 18, female-headed household with no
husband and children present, and Hispanic population. I assume that these variables would
1dentify lower-income areas of the city. There are over 11,000 households (18.5%) with
single parents and children under age 18 (Map 7). Approximately 15 percent of total
households in the city are female-headed with children under the age of 18 and no husband

present (Map 8). Household sizes identify dense areas, such as the western and southern
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Census blocks more than 660 feet from a park or open space

The census blocks not identified in the previous discussion are classified as those more than

660 feet from a park or open space, totaling 672 blocks (Map17). Table 3 lists demographics

for this group. These census blocks contain 19.6 percent of the city’s total population. The

characteristics of this group closely resemble those of census blocks with parks, but with one

difference. The proportion of non-Hispanic white is greater than the non-white population

(Maps 18 through 21). This area contains nearly one quarter of the city’s total population of

non-Hispanic whites, which constitutes more than half of its population (56.7%). The same

housing characteristics are seen in this grouping, where most of the units are occupied and

rented. Single parents households with children under 18 are 15.8 of the total, with 13.1

percent headed by females with no husband present (Maps 22 and 23). Based on the

hypothesis of this study, I assumed the census blocks further from a park or open space

would have a higher percentage of non-white populations, single family households ‘with

children and female headed households with no husband present. 1 would also expect a

lower percentage of non-Hispanic whites.

Table 4. Census blocks more than 660 feet from a park or open space: Selected demographic subjects.

As a percent of As a percent of
Subject Count grouping total City total
Total population 33795 - 19.6
Population under 18 years old 8017 23.7 17.8
Race/Ethnicity
Hispanic population 8078 23.9 15.6
Non-Hispanic white population 19152 56.7 243
Non-white population 14643 433 15.6
Household Composition
Total households 12,212 - 19.6
Single-parent households with children under 1,910 15.6 165
age 18
Female-headed households, no husband present,
with children under 18 1,590 13.0 16.2
Housing Tenure
Occupied housing units 12,212 92.5 19.6
Vacant housing units 992 7.5 18.0
Owner-occupied housing units 5,199 42.6 24.0
Rental housing units 7,013 57.4 17.2

Source: Providence Plan

47




































space is almost equally divided between non-white and non-Hispanic white populations; but

geographically, they are separated.

Quality Assessment of Parks and Open Space

Another way to see a relationship between area demographics and parks and open space is to
look at the quality of the parks and open spaces. The second part of the hypothesis is that -
parks and open spaces in lower income minority areas would have a lesser quality than
middle and upper income areas with fewer minority populations. The analysis of quality of
parks and open space is done in two parts. The first part involves a site visit to each park or
open space in order to evaluate its quality based on a ranking system. The second part

consists of a statistical analysis based on the rankings from site visits.

Site Visits

Each park and open space in Providence was visited during the day between 9 am and 4 pm.
It was observed that most playgrounds have new equipment, walkways are free of cracks and
depressions, and play areas are protected from traffic by fences or landscaping. It did not
seem necessary to rank these items since most would receive a high rating. Therefore,
cleanliness, aspects of security/safety and opportunities to interact with nature in some

fashion are features ranked.

A slightly different approach is used than the one discussed in Chapter IV to assess parks and
open space. Each aspect observed is ranked in a specific way. For cleanliness, litter, graffiti
and glass are ranked in the following fashion:

" A -notan issue;

= B -issue in one third of park;

» C-issue in two thirds of park; and

* D - widespread issue in park.

For security and safety features, ranking is-done the following way:
= A -lockable gate present but area was open to the public;

= C - gate was lock to prohibit admittance; and
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The median score is 12, received by 38 parks. The second most received score is 15. The

major difference between these two groups is the present of natural features. Most with a

score of 12 do not have a natural feature, or that feature is polluted. These parks are

distributed throughout the city.

Within the city as a whole, there are a number of areas with opportunities to interact with

nature. Areas specifically identified as places to interact with or observe natural features are

the following:

Blackstone Park/Seekonk River and natural wooded area
Neutaconkanut Park and Uplands/natural wooded area

Canada Pond Management Area

Murphy-Trainer Park/Mashapaug Pond and natural wooded area
Point Street Landing/Providence River

Donigian Memorial Park/Woonasquatucket River
Riverwalk/Providence River

Waterplace Park/Woonasquatucket River

Corliss Landing/Providence River

Riverside Mills Park/Woonasquatucket River

Not all these areas receive an “A” rating for natural features. Pollution and graffiti are seen

in many of them, which lowers the rating, such as at Mashapaug Pond, Providence River and

Woonasquatucket River.

Mashapaug Pond at Murphy-Trainer
Park
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Statistical Analysis of Rankings

To examine the relationship between the ranking score of a park or open space with the
demographics of its census block, a regression model is applied. The model is used to
determine if the number of non-whites, vacant housing, children under age 18, single parents
with children under age 18 and female-headed households with children under age 18 and no
husband present (independent variables) could predict a score below the median of 12. Table
6 shows the model summary. R-square tells us that 35 percent of the observed variability in
the scoring of parks is “explained” by the independent variables listed. The independent
variables are one portion of the reason why these parks score lower than 12. The remaining

65 percent is not explained.

Table 6. Linear regression model summary for parks and open spaces ranked below the median score of
12

Model [ R [ RSquare | Adjusted R Square | Std. Error of the Estimate

1 .591 .350 106 1.00
a Predictors: (Constant), NONWHITE, VAC_HU_, HISPANIC , UNDER18_, SINGPAR _, FHHNH

The results of the analysis should not be taken alone. They should be combined with the
visual quality assessment. Although throughout the city, socioeconomic factors do not
explain why a park may receive a low score; however, examining individual neighborhoods
may reveal a greater correlation. For example, the lowest ranking parks were not specifically
located within area with high minority populations or !arge proportions of households headed
by females and no husband present (an indicator of a low-income area). But, high-ranking
parks are also not located in these areas. By looking at the social, economic and political

context of the neighborhoods, the 65 percent that explains the lower scores may be identified.
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white populations, single-family households with children under 18, female-headed
households with children under 18 and no husband present, and rental housing. Results are
linked to the increased Hispanic population citywide and the 7.3 acres of parks and open

spaces per 1,000 residents ratio.

Statistical Analysis

The hypothesis that areas with higher minority, lower income populations would have
smaller parks than those with middle and upper incomes and less minorities is rejected based
on the regression model. There are two reasons why the hypothesis is rejected. First, the
relationship between the dependent and independent variables is not linear. Second, the
demographic characteristics of census blocks with parks are the opposite of the proposed
hypothesis. These findings may also be the result of the changing demographics of the city
as a whole, where most of the population refers to themselves as Hispanic or a race other
than white. Additionally, areas of the city with higher incomes have little need for parks
because of the increased private space. It is concluded that the distribution of minority
populations would have little affect on the size of parks and open spaces in the City of

Providence.

Access and Quality Assessment of Parks and Open Space

Based on the physical size of Providence and its popuiation, the city met the national

standard of 6 to 10 acres of park per 1,000 persons at 7.3 acres, with more proposed and in
the process of development, including Riverside Mills and Pleasant Street Park. Although
geographically the distribution of parks and open space appears to be equitable, the quality of

the resources comes into question.

Roger Williams Park and Triggs Memorial Golf Course both received the highest score in the
ranking system of this study. Even though they ranked high, their accessibility is quite low.
Roger Williams Park is the largest in the city. It is well maintained with many features
including a zoo, Japanese garden, botanical greenhouses, casino, children’s playground and
pastoral landscapes. Only one area of the city as direct access to this park, most residents
have to drive to get there. Interstate 95 also runs along the western side of the park, acting as

a barrier. It is assumed that a large portion of the Parks Department’s budget goes to the
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I discovered more opportunities to interact with nature in the city than I anticipated.
Blackstone Park and Neutaconkanut Park and Uplands both provide natural wooded areas
with trails. They are both high points in the city with steep slopes, probably unsuitable for
any other type of development had they not been designated as open space. Although
frequently mowed, the Pleasant Valley Parkway is an area where runoff treatment is
combined with providing open space. There are opportunities to observe small natural

systems in the free-flowing water and grasses.

Improving the quality of the city’s rivers and waterfront has been a focus of economic
redevelopment in neighborhoods as well as downtown. The Woonasquatucket River and
Greenway are the focus of neighborhood revitalization by increasing open space and
recreation opportunities in the lower-income areas of the city with the idea of stimulating
community-based economies as well. Within the past 5 years, the confluence of the
Woonasquatucket and the Moshassuck River into the Providence River has been re-exposed.
They were re-routed, road decking was removed and a linear park has been developed. The
waterfront has also been the focus of many proposals in the city to reestablish natural
systems, such as the wetland grasses along the Riverwalk. Natural areas will also increase
with the continued development of the Woonasquatucket Greenway at Riverside Mills and

other natural areas along Route 6.

In summary, the quantity of parks and open space within the City of Providence is fairly
equitable statistically, and will continue to be more so as new parks are created.
Socioeconomic characteristics used in this study did not predict the size of a park or open
space. However, the quality of these parks and the safety associated with specific sites is
worse in particular neighborhoods. Areas with higher percentages of non-white Hispanic and
non-white populations along with high percentages of single-parent households have lower
quality parks. By lower quality, it was meant that these parks contained more litter, giass and
graffiti and safety concerns are evident through locked park gates and suspicious behavior.
Statistically, the socioeconomic characteristics explain 35 percent of the lower ranking

SCOores.
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Recommendations

Recommendations are divided into two categories. The first discusses the maintenance and
exploration of parks and open spaces for improved quality of life, better environmental
management and opportunities to interact with natural settings. The second category
recommends further research that is needed regarding equity in urban parks and open space

in support of this study.

Maintain existing parks and open spaces and explore new opportunities

Parks and open spaces that provide outdoor recreation in a safe environment should be
maintained for future users. This can be achieved through funding allocation by the city’s
budget and time from the Parks Department. It is also important to engage residences in the
process to ensure their needs are met and to increase pride in the neighborhood. Existing
preserved natural features should be maintained to improve environmental integrity, which
increases the quality of life in surrounding communities. Examples include continued
monitoring of the Woonasquatucket River and the Providence River, but also keeping
Neutaconkanut Park and Uplands and Blackstone Park open to the public for natural

exploration.

New opportunities in parks and open spaces exist in many forms. New parks are continuing
to be created, such as Riverside Mills and Pleasant Street Park. These parks have been
developed in areas with high minority populations and indicators of low-income status such
as single-parent households. This should continue. As a part of this effort, a “green”
network of parks and open spaces can further support creation as well as link neighborhoods
together. The Woonasquatucket Greenway Project is an excellent model for linking
neighborhoods together and incorporating green space into low-income areas. The greenway
begins at Waterplace Park at Capital Center and follows the Woonasquatucket River through
the neighborhoods of Valley, Olneyville, Manton, and Hartford. Low-income househoids
and minority populations dominate all of these areas. New green spaces are being created

along the route on brownfields that were previously mill buildings, like Riverside Mills.
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Parks and Open Spaces Evaluated Spring 2002
Cleanliness
Security (locked gates, | Natural Total
PARKNAME AREA (SF)] _ AREA (ACH Litter | Gratfti | Glass other activities) features | As(4pts) | Bs(Spts) | Cs(2pts) | Ds(1pts) | NFs (0 pts) | acore
Daniel Ave. Playground 106393.963 2442 A A A A 8 4 1 0 0 0 19
Franciscan Park 133821.046 3072l A A A A B 4 1 0 0 0 19
|Gladys Potter Park 21637.214 0497 A A A A B 4 1 0 0 0 19
Roger Williams Park 205941.283 4728] A A A A B 4 1 0 0 0 19
Triggs Memorial Golf Course 14798.031 0340 A A A A B 4 1 0 0 [} 19
Wanskuck Park 147481.454 3388 A A A A B 4 1 0 0 0 19
Point Street Landing South 532743.692 12230 A A A A C 4 0 1 [} 0 13 ]
Ellery St. Park 12933.335 0207] B A B A 8 2 3 0 0 0 17
Mt. P Momorial Park 167242.967 383 A A A C B 3 1 1 0 0 17
Blackstone Park 1885453.583 42825 A A A _NF A 4 0 [} 0 1 18
Buttonhole Golf Course 73315310 1683 A A A A NF 4 0 0 0 1 16
Clarence 8t. Playground 34903.820 0.801 A A A A NF 4 0 0 [} 1 16
Cottier Point Park 40118.333 0.921 A A A A NF 4 0 0 0 1 16
Cranston Street Totiot 219978.969 5050 A A A A NF 4 0 0 [} 1 16
| Davey Lopes Rec. Cir. / Pool / Park 51222.850 1178] A A A A NF 4 0 0 0 1 16
Dn d Field 3645.283 0084 A A A A NF 4 0 0 0 1 16
Esek Hopkins Homestoad 24024028 0552] A A A A NF 4 0 0 0 1 16
Fargnoli Park 49555,797 1.138] A A A A NF 4 0 0 0 1 16
Flost Skating Center 3007.351 0068 A A A 2 NF 4 0 0 0 1 16
| Knight St. Playground at Zucco 92797.482 2130] A A A A NF 4 0 0 0 1 16
{Morris Ave. Totiot 884045.881 20285] A A A A NF 4 [} [} 0 1 16
Nathan Bishop Courts 200284.819 4508 A A A A NF 4 0 0 0 1 16
Neutaconksnut Park/Upiend 227232.984 5217] A A A NF A 4 0 0 0 1 16
Ninth Street Park 8047.268 0133 A A A A NF 4 0 0 0 1 186
North Burial Ground 10526.276 0242 A A A A NF 4 0 0 3 1 18
Reservoir Ave. School 39009.745 0.808] A A A A NF 4 0 0 0 1 18
Swan Polnt Cematery 810625.740 1408 A A A A NF 4 0 0 0 1 16
Biackstone Bivd. Park 787479.777 18078] A A A NF B 3 1 0 0 1 15
Caneda Pond Management Area 386926.792 8883 B A A NF A 3 1 0 0 1 15
Collysr Park 357998.482 8218 B A A A NF 3 1 0 0 1 15
Constance Witherby Park 9088.702 0208 A A A NF B 3 1 0 0 1 15
Davis Park 93317512 2142 A B A A NF 3 1 0 0 1 15
Dexter Tralning Ground 11041.550 0253] A A A NF B 3 1 0 0 1 15
Joslin Playground 235687.725 5.411 B A A A NF 3 1 0 0 1 15
Lippitt M | Park 156682.438 asg7| A A A NF B 3 1 0 [ 1 15
[M.E. Sharpe Memorial Park 410472.887 0423 A A A NF B 3 1 0 0 1 15
{Mansion Park 12652.238 0280 A A A NF 8 3 1 0 0 1 15
[Memorial Park 5576.991 0128 A A A NF B 3 1 0 0 1 15
Poterson Park 508958.615 11684 A A A NF B 3 1 0 0 1 15
Pleasant Vafiey Parkway 14076.889 0323] A A A NF B 3 1 0 0 1 15
iRegent Ave. Playground 87509.407 1.552 A A A NF 8 3 1 (] 1] 1 15
Roger Wiliams Landing 1954.950 0045] A A A NF 8 3 1 0 0 1 15
Roger Williams Memorial Park 40107.278 0.921 A A A NF B 3 1 0 0 1 15
Sessions St. School Pgrd. 12278.508 0282 A A A NF B 3 1 0 0 1 15
Silver Lk Rec. Ctr. / Aimagno Pool 4204.616 0097] A A A NF B 3 1 0 0 1 15
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Parks and Open Spaces Evaluated Spring 2002

o
Security (locked gates, | Naturs! Total
|PARKNAME AREA (SF) AREA (ACH Litter Graffiti_ | Glass other activities) features | As(4pts) | Bs(3pts) | Csa(2pts) | Ds(1pts)  NFs(0pts) | score
Station Park 16612.516 0.450 A A A NF B8 3 1 0 0 1 15
Summit Avenue Park 186941.259 4.292 A A A NF B 3 1 ] 1] 1 15
Veasie St. Playground 6658.162 0.153, A A A NF B 3 1 0 0 1 15
Waldo St. Totlot 41221.833 0946 B A A A NF 3 1 0 1] 1 15
West Park 38451.079 0.883 A A A NF B 3 1 0 0 1 15
Boyle Square 3275.129 0.075 B A B A NF 2 2 0 0 1 14
John Doniglan Memorial Park 311627.662 7.154 A A A NF [ 3 0 1 [ 1 14
Laurel Hill Ave. Playground 23055.743 0.528 B A B A NF 2 2 0 0 1 14
{Mashapaug Pond 9283.921 0.213 A A A NF [o] 3 0 1 0 1 14
[Murphy-Trainer Park 10675.662 0.245 A o] A NF A 3 0 1 0 1 14
Preston & lves Plyp. 68477.401 0.149 B A A NF B 2 2 0 0 1 14
Prospect Terrace 497692.053 11.425 B A A NF B 2 2 1] 0 1 14
| Riverwalk 367664.774 8.440 A A A NF c 3 0 1 0 1 14
Salisbury Street Totiot 93083.549 2.137 A A A [+] NF 3 0 1 0 1 14
Warren Ave. Playground 1071233.942 24.592 B A B D B 1 3 0 1 0 14
Waterplace Park 3942.614 0.091 A A A NF [¥] 3 0 1 0 1 14
Alphonso Street Totiot 5130.332 0.118 B B B A NF 1 3 0 0 1 13
Baxtor St. Park 6517.948 0.150 Cc A B A NF 2 1 1 0 1 13
Candace St. Playground 884810.308 20.312 8 B B A NF 1 3 0 0 1 13
Ceontral-Classical High and Fields 25500.804 0.587 B A A c NF 2 1 1 0 1 13
Mashapaug Pond Shoreli 92800.158 2132 B A A NF [} 2 1 1 0 1 13
Niagra Street Park 3573549.027 82.037 A B A c NF 2 1 1 0 1 13 ]
St. Ann's Piaza i 337781.545 7.754 B A A [of NF 2 1 1 0 1 13
Viscolosi Park 268135.468 6.156 8 A B NF B8 1 3 1] 0 1 13
Abbatt Park 7497.164 0.172 A A A NF NF 3 0 0 1] 2 12
Asa M School 44864.573 1.030 A A A NF NF 3 0 0 0 2 12
Biltmore Park 45447.173 1.043 A A A NF NF 3 1] 0 0 2 12 *
Brassil Memorial Park 17807.189 0.409 A A A NF NF 3 1] 0 0 2 12
Brown St. Playground 11768.110 0.271 A A A NF NF 3 0 0 [} 2 12
Burnside Park 37299.029 0.856 A A A NF NF 3 0 0 0 2 12
Cathedral Square 25614.2683 0.588 A A A NF NF 3 0 0 0 2 12
Cerbo Square 879298.665 20.186 A A A NF NF 2 0 0 0 2 12
Corliss Landing 71321.242 1.637 o] A A NF [+] 2 0 2 0 1 12
Corliss Park 268112.712 0.509 A A A NF NF 3 0 ] 0 2 12
DePasquale Plaza 480271.712 11.026 A A A NF NF 3 0 [ 0 2 12
Diamond Street Playground 428727.700 9.842 [o] B B A NF 1 2 1 0 1 12
Fenner Sq 127443.088 2.926 A A A NF NF 3 Q 0 0 2 12
Fox Point Baseball Fleld 5€745.743 1.303 A A A NF NF 3 0 0 0 2 12
Fox Point Flelds 87552.018 2.010 A A A NF NF 3 0 0 0 2 12
Hope High SchooVG: ) 95174.509 2.185 A A A NF NF 3 o 0 0 2 12
Hepkins Square 278861.438 6.402 A A A NF NF 3 [«] 0 0 2 12
india Point Park 46850.212 1.076 B B B NF B G 4 0 0 1 12
Joseph Williams Field 210234.443 4.826 A A A NF NF 3 1] 0 0 2 12
Locust Grove Cemetery 282632.994 6.029 A A A NF NF 0 Y] 0 2 12
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Parks and Open Spaves Evaluated Spring 2002
Cleanii
Security (locked gates, | Natural Total
iPARKNAME AREA (SF) AREA (ACY Litter | Gratfiti | Glass other activities) features | As{4pts) | Bs(3pts) | Cs(2pts) | Ds(ipts) | NFs(Opts) | score
[Marxet Sq 85484.511 1.962 A A A NF NF 3 0 0 "] 2 12
[MLK Playground 11715.554 0.269 A A A NF NF 3 0 0 0 2 12
{Mount Pleasant High School 4012.586 0.092 A A A NF NF 3 0 0 0 2 12
Mt. Pleasant Little League Fields 1090836.1684 25.042 A A A NF NF 3 0 ] 0 2 12
Nathaniel Green School 91319.934 2.096 A A A NF NF 3 0 [} 0 2 12
Richardson Park 35812.300 0.822 B A B c NF 1 2 1 0 1 12
R St. Playground 234733.460 5.389 A A A NF NF 3 0 0 [ 2 12
|Riverside Mills Park 27435.929 0.630 B8 A 8 NF c 1 2 1 0 1 12
Rochambeau Sq 143679.851 3.208 A A A NF NF 3 0 0 0 2 12
Scalabrini Plazza 234950.789 5.394 A A A NF NF 3 0 0 0 2 12
Siiver Lake Memorial Park 108270.779 2.440 A A A NF NF 3 0 0 0 2 12
St. John's Park 6693.306 0.154 A A A NF NF 3 (1] 0 0 2 12
State House Lawn 101065.140 2.320 A A A NF NF 3 0 0 0 2 12
Trinity Mews 6252258.646 143.532 A A A NF NF 3 [¢] ] [¢] 2 12
Wallace St. Playground 3999.859 0.092 A A A NF NF 3 0 [+] 0 2 12
Washington Park Square 15479.524 0.355 A A A NF NF 3 0 0 0 2 12
West Broadway School Grounds 181159.226 4.159 A A A NF NF 3 0 0 0 2 12
Windwill 8t. School/Grounds 155716.528 3.575 A A A NF NF 3 0 0 0 2 12
Chalkstone/Oaldand 2366.805 0.054 8 A ] NF D 1 2 0 1 1 11
Gano St. Park 1932.093 0.044 A B A NF NF 2 1 0 0 2 11
Garbeldi Square 507150.600 11.643 B A A NF NF 2 1 Q 0 2 1
Hartiet & Sayles Park 52475.023 1.205 [o] B C A NF 1 1 2 0 1 11
Hoplkins Park 771691.233 17.716 B A A NF NF 2 1 0 0 2 11
K dy Plaza 97358.854 2.235 B A A NF NF 2 1 ] 4] 2 11
Lennon Park 63828.028 1.465 A 8 A NF NF 2 1 0 0 2 11
|Mattie Smith Totiot 329887.838 7.573 B A B D NF 1 2 [ 1 1 11
[Merino Park 81572.095 1.414 8 B B c NF 0 3 1 0 1 11
Puearl Streat Park 72817.943 1.872 B A A NF MF 2 1 0 ] 2 1
Sackett St. Park 18307569.136 420.293 B A A NF NF 2 1 0 0 2 11
Amos Earley Park 156733.870 3.588 8 A B NF NF 1 2 0 [+] 2 10
F Park 145853.323 3.344 8 A B NF NF 1 2 4] 0 2 10
JT Owens Park 586994.920 13.476 A [+] A NF NF 2 Q 1 0 2 10
Ardoene Park 195577 598 4.490 B 8 B NF NF 0 3 0 9 2 ]
Billy Taylor Park 8486.950 0.195 8 B 8 NF NF [ 3 0 0 2 9
Columbus Square 113485.463 2.605 B 8 B HF NF 0 3 0 0 2 8
Prete-Metcalf Field 13306.178 0.305 B B B NF NF 0 3 0 0 2 9
Ascham St. Park 73799.362 1.694 B [+] B8 NF NF [\ 2 1] 2 8
Columbla Park 114402.288 2.626 B [+] B NF NF [¢] 2 0 2 -]
Obediah Brown Fialds 217339.537 4.989 [} A [o] NF NF 1 0 0 2 8
128 4827352.000 106.229
City's physical sizo 58326656.408 1270.123
524347400.00 12037.36
% of parks and open space 10.552 10.552
Acresge per 1,000 residents 7.318
City’s total populatiot: 173618
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SPSS Output for Regression Model Testing
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SPSS Output for Regression Model Testing
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SPSS Output for Regression Model Testing
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Variables Entered/Removed
Variables
Model Variables Entered Removed Method
1 UND18PER,
%RENT_HU_,
%VAC_HU_, DENSITY, Enter
AHS_WHT, AHS_HIS,
%HISP, %NHWHITE
a. Tolerance = .000 limits reached.
b. Dependent Variable: PARKSP
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 2152 046 .022 469861.03

a. Predictors: (Constant), UND18PER, %RENT_HU_,

%VAC_HU_, DENSITY, AHS_WHT, AHS_HIS,

%HISP, %NHWHITE

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 3.4E+12 8 4.274E+11 1.936 .054°
Residual 7.0E+13 319 2.208E+11
Total 7.4E+13 327

a. Predictors: (Constant), UND18PER, %RENT_HU_, %VAC_HU_, DENSITY,
AHS_WHT, AHS_HIS, %HiSP, %NHWHITE

b. Dependent Variable: PARKSP



SPSS Output for Regression Model Testing

Coefficients®
Standardi
zed
Unstandardized Coefficie
Coefficients _ nts

Model B Std. Error Beta t Sig.

1 (Constant) 3757316 | 213766.7 1.758 .080
%HISP 1100.932 | 2047.049 .056 .538 .591
%NHWHITE -457.161 | 1685.624 -.030 -271 .786
%VAC_HU_ -5024.451 | 3110.830 -.092 -1.615 107
%RENT_HU_ 101.419 | 1140.869 .006 .089 .929
AHS_WHT -89199.2 | 37830.43 -.147 -2.358 .019
AHS_HIS -13313.0 | 20491.81 -.049 -.650 516
DENSITY -291.322 149.507 -.115 -1.949 .052
UND18PER 3933.138 | 2645.831 106 1.487 .138

a. Dependent Variable: PARKSP
Excluded Variables®
Collinearit
Partial _Statiystics
| Model Beta In t Sig. Correlation | Tolerance

1 %NONWH 82.3907 1.288 .199 .072 | 7.287E-07

%OWN_HU -121.3192 -.596 .552 -.033 | 7.219E-08

a. Predictors in the Model: (Constant), UND18PER, %RENT_HU_, %VAC_HU_,
DENSITY, AHS_WHT, AHS_HIS, %HISP, %NHWHITE

b. Dependent VVariable: PARKSP



SPSS Output for Regression Model Testing

Social and economic indicators with park ranking
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SPSS Output for Regression Model Testing

10.51

10.04

9.5

9.04

SCORE

Regression - Scores less than 12, greater than 0

Scores less than 12 and greater than 0

VAC_HU_

0.0 A

Variables Entered/Removed®

Model

Variables
Entered

Variables
Removed

Method

NONWHIT
E:

VAC_HU_,
HISPANIC

UNDER18

SINGPAR,
_, FHHNH

Enter

a. All requested variables entered.
b. Dependent Vanable: SCORE

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 5918 .350 106 1.00

a. Predictors: (Conistant), NONWHITE, VAC_HU_,
HISPANIC_, UNDER18_, SINGPAR_, FHHNH




SPSS Output for Regression Model Testing

ANOVAP®
Sum of

Model Squares df Mean Square F Sig.

1 Regression 8.609 6 1.435 1.435 .2628
Residual 16.000 16 1.000
Total 24.609 22

a. Predictors: (Constant), NONWHITE, VAC_HU_, HISPANIC_, UNDER18_,
SINGPAR_, FHHNH
b. Dependent Variable: SCORE
Coefficients?
Standardi
zed
Unstandardized Coefficie
Coefficients nts

Model B Std. Error Beta t Sig.

1 (Constant) 10.780 .586 18.394 .000
HISPANIC_ 1.858 1.290 .496 1.441 .169
SINGPAR_ 5.139 6.049 974 .850 408
UNDER18_ -3.678 2.561 -.502 -1.436 70
VAC_HU_ -2.696 2.291 -.251 -1.177 257
FHHNH -2.743 6.716 -.488 -.408 .688
NONWHITE -1.000 1.313 -.293 -.762 457

a. Dependent Variable: SCORE



	Green in Everybody's Neighborhood: Assessing the Distribution of Parks and Open Spaces in the City of Providence
	Terms of Use
	Recommended Citation

	thesis_alessandro_2002_001
	thesis_alessandro_2002_002
	thesis_alessandro_2002_003
	thesis_alessandro_2002_004
	thesis_alessandro_2002_005
	thesis_alessandro_2002_006
	thesis_alessandro_2002_007
	thesis_alessandro_2002_008
	thesis_alessandro_2002_009
	thesis_alessandro_2002_010
	thesis_alessandro_2002_011
	thesis_alessandro_2002_012
	thesis_alessandro_2002_013
	thesis_alessandro_2002_014
	thesis_alessandro_2002_015
	thesis_alessandro_2002_016
	thesis_alessandro_2002_017
	thesis_alessandro_2002_018
	thesis_alessandro_2002_019
	thesis_alessandro_2002_020
	thesis_alessandro_2002_021
	thesis_alessandro_2002_022
	thesis_alessandro_2002_023
	thesis_alessandro_2002_024
	thesis_alessandro_2002_025
	thesis_alessandro_2002_026
	thesis_alessandro_2002_027
	thesis_alessandro_2002_028
	thesis_alessandro_2002_029
	thesis_alessandro_2002_030
	thesis_alessandro_2002_031
	thesis_alessandro_2002_032
	thesis_alessandro_2002_033
	thesis_alessandro_2002_034
	thesis_alessandro_2002_035
	thesis_alessandro_2002_036
	thesis_alessandro_2002_037
	thesis_alessandro_2002_038
	thesis_alessandro_2002_039
	thesis_alessandro_2002_040
	thesis_alessandro_2002_041
	thesis_alessandro_2002_042
	thesis_alessandro_2002_043
	thesis_alessandro_2002_044
	thesis_alessandro_2002_045
	thesis_alessandro_2002_046
	thesis_alessandro_2002_047
	thesis_alessandro_2002_048
	thesis_alessandro_2002_049
	thesis_alessandro_2002_050
	thesis_alessandro_2002_051
	thesis_alessandro_2002_052
	thesis_alessandro_2002_053
	thesis_alessandro_2002_054
	thesis_alessandro_2002_055
	thesis_alessandro_2002_056
	thesis_alessandro_2002_057
	thesis_alessandro_2002_058
	thesis_alessandro_2002_059
	thesis_alessandro_2002_060
	thesis_alessandro_2002_061
	thesis_alessandro_2002_062
	thesis_alessandro_2002_063
	thesis_alessandro_2002_064
	thesis_alessandro_2002_065
	thesis_alessandro_2002_066
	thesis_alessandro_2002_067
	thesis_alessandro_2002_068
	thesis_alessandro_2002_069
	thesis_alessandro_2002_070
	thesis_alessandro_2002_071
	thesis_alessandro_2002_072
	thesis_alessandro_2002_073
	thesis_alessandro_2002_074
	thesis_alessandro_2002_075
	thesis_alessandro_2002_076
	thesis_alessandro_2002_077
	thesis_alessandro_2002_078
	thesis_alessandro_2002_079
	thesis_alessandro_2002_080
	thesis_alessandro_2002_081
	thesis_alessandro_2002_082
	thesis_alessandro_2002_083
	thesis_alessandro_2002_084
	thesis_alessandro_2002_085
	thesis_alessandro_2002_086
	thesis_alessandro_2002_087
	thesis_alessandro_2002_088
	thesis_alessandro_2002_089
	thesis_alessandro_2002_090
	thesis_alessandro_2002_091
	thesis_alessandro_2002_092
	thesis_alessandro_2002_093
	thesis_alessandro_2002_094
	thesis_alessandro_2002_095
	thesis_alessandro_2002_096
	thesis_alessandro_2002_097
	thesis_alessandro_2002_098
	thesis_alessandro_2002_099
	thesis_alessandro_2002_100
	thesis_alessandro_2002_101
	thesis_alessandro_2002_102
	thesis_alessandro_2002_103
	thesis_alessandro_2002_104
	thesis_alessandro_2002_105
	thesis_alessandro_2002_106
	thesis_alessandro_2002_107
	thesis_alessandro_2002_108
	thesis_alessandro_2002_109
	thesis_alessandro_2002_110
	thesis_alessandro_2002_111
	thesis_alessandro_2002_112
	thesis_alessandro_2002_113
	thesis_alessandro_2002_114
	thesis_alessandro_2002_115
	thesis_alessandro_2002_116
	thesis_alessandro_2002_117

