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Abstract

Park locations are an important part of any commuRigyks contributéo the lives of individual
residents in multiple wayd he distribution of parkpromotes ovell public healthproviding
space for physical activity as well as social interactiark locations angarkdensity vary
across a city and the accesp#ok areass both hindered and aided by tmanmade
surroundings that provide the setting for lmmactivity.Census demographic data provide
information on social, economic, and housing characteristitderstanding where parks are
located in the different parts of an urban aneelation to demographic datanbe used to
determine if a correlain existdhetweerdemographics and park spatrethis study, a GIS
analysis was undertak@morder tohelpunderstangpatial patterns contributing gocorrelation
between parkspaceandpeople

Introduction in this study as the manade surroundings
that provide the setting for human activity.
Park Benefits The extent ofhis built environment can be
viewed as large public spaces such as parks
Park spaces can be foundaimost every or an individulahdaise per so
city in theUnited StatesPark sers benefit and transportation factors are img@ont
in many different wayscluding both aspects when considering park spaces and
mental and physical rewardsn example is trails, but understanding how planning for
improved physical fitness from activity future locations of these features can be
takingplace within park and trail spaces improved still needs work (Frank and
Research concludas more peoplpartake Engelke, 2001).
in regular physical activitythe result is a This project focuses on park spaces
positive influence on overall public Hda defined as areas of land within agar a city
(Frank and Engelke, 200JAccording to the that are preserved and utilized for
Centers for Disease Control (CDC) and ornameral and/or recreational purposes.
Preventiononly twentyfive percent of Green spaces another term that has become
American adults partake in ti@DC popular and is defined in this study as
suggested levels ghysical activity (CDC, outdoor areas that contaarlarge amount of
2008).In order to combat problems caused vegetationOther important parkke areas
by the lack of physical exercise, it is in this study include tracorridors and
important to understand how thieuilto parkways.Trail corridors are great locations
environment affectthe exercise habits of for walking and bikingParkways provide
people.The built environment is referred to more green space than typical stregtdin
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some casegrovidetrails and recreational
usesAll of the parklike areasyst
mentioned will henceforth be referred to
solely as parks for the purposes of this
study.

At the beginning of the twentieth
century amajority of citizens in the United
States lived in rural pts of the country and
in smalltowns.These areas beingosle to
wide open spaces gave pémbetter access
to the landMore presently, inhe early
twenty-first century eighty-five percent of
the populatiomow lives within cities and
metropolitan areas makingdifficult to
access open spadellowing the £cond
World War as populations began to flow to
the suburbgthevision of grand parks such
as Central Brk in New York and others
shifted awayfrom being a necessitgities
lost resources to create néags grangarks
andsuburbs became filledith cuved roads
broken up by shopping centers and parking
lots (Sherer2003.

Over the past few decades however
local governments as well as civic groups
across the nation have reenergizeddown
city parks. Parkways and greenwdngs/e
beencreated alng steams, lakes, and
rivers.Old railroad bed$iave beenurned
into valuable trails seeing new life while
serving a great purposéoncerniow exist
that with the present economic situatitmat
funding for maintaining park spaces will be
reduced and thréen the existing parks
while limiting resources for new locations
(Sherer, 208).

Parks and other recreational spaces
offer users access to areas in which physical
activity is welcomed and encouraged.
Researclsuggestphysical activity must
take place iran actual physical spaeéich
the built environment can either support or
discourage (Forsytat al, 2006). Research
is seeking talevelop evidence for
developingarelationship between the built
environment and physical activit§atudy

areas include thmllowing criteria land

use, zoning, urban desigmalkability,

parks and trails.Technology idelieved to
promote inactivity. €levision, the irgrnet,
and other devises keapdividuals indoors
and inactiveHowever technologyis

steadily becomingart of the solutionoo.

GIS has for a long time been used by
researchers tmonitor the built
environmentThe Twin Cities Walking

Study utilized survey data along with an
extensive GIS in order to produce anm
robust method of modelin@he project

used GIS measures such as road networking
and velocity to better portray the study area
(Hillier, 2008).

Recent studies also have found the
distance to different types of open space
havea relationship witthome valuen an
area.Normally home values incresz with
proximity to these park spacdsugh the
actualeffectof these spaces qmoperty
values dependlso upon neighdrhood
characteristicdn a study within th&@win
Cities suburban residents did not place as
high a value on open spaces as didehns
urban areasith individualsliving in
densely populatedrban aregdinding a
place to recreate is very desirable and
important to everyday life (Anders@amd
West 2006).Similar to the pattern noted in
the Twin Cities suburban areasstudy
within the City of Rochester, Minnesota
found that residential property around urban
parkswasnot valued higher than property
away from parks. Residents in Rochester
had easy access to natural areas outside of
the city. Therefore parks within Rochester
were ot viewed as destinations to escape
urban distractions such as vehicle traffic and
congested areas (Buffingtoh999)

City parks are a great way for users
to escape the noise and distractiohgaffic
and crowded areaRarks are also a plater
socal activities.Recreation, relaxation, and
family gatherings are quite common in these



areasand contributeo the vitality ofa
community.Urban parks are also a way for
a community to improve the aesthetic
gualities of their environment and at the
same itme guard the valuable natlira
resources found in the ardarks can also
contribute to the safety of the commuriay
providing places of recreation away from
non-pedestrian friendly locatiorgich as
busy streets, major intersections, and
crossings thatack adequate signage

The parks in Minneapolis and Saint
Paul offer many differertypes of options to
visitors.Regional, communityand
neighborhood parkalike can be found in
both areas offering a mix in honly size but
also amenitiesRegional paks are defined
as spacesver one hundred acres in size
(Bonsignore, 2003)I'hese parks tend to be
more nature oriented. Community parks are
anywhere from twentjive to one hundred
acres in sizeThese parks can offer
amenities including athleticpicnicking and
natural areasNeighborhood parks are those
small sections of land consisting of twenty
five acres or les§.hese parks are the most
common in the study area featuring athletic
courts, walking, paths, and picnic areas
(Bonsignore, 2003).

The City of Minneapolis isknown
for its prime parklandThe park system
features over 6,400 acres ahtl and water.
The parks includes features such as
recreation centers, lakes, ponds, wading
pools, water parks, beaches, sports fields,
tennis cous, skate pds, and gardens.
There are also fishing piers, boat launches,
parkways, dog areas, and golf cour&eisy
of Minneapolis, 2009)The City of Sint
Paul featuresne hundredeventy parks and
open spaced.he area also includes ovane
hundred miles of tiks. Other amenities
include a zooa conservatory, recreation
centers, golf courses, and also
indoor/outdoor aquatic facilitigity of
Saint Paul, 2009)Parks in the two cities

combinedadd to the value of the area and
arevisited by thousands of visits each
year.

Park locations and sizes within the
City of Minneapolis and within the City of
Saint Pautan be more clearly understood
by utilizing aGIS. A GIS can also be used
to determinéhow parksare distributed in
relation totheir environmentEnvironmental
datacan be combined in a GIS for spatial
analysisto better portray the
park/environment relationshigéeger,
2006).

Data

Prior to statistical and spatial analysid o
datain this studysome initial steps had to
beundertakenThesestepsincluded data
collection,data layer creatigrand table
creationfor statistical analysis.

Data Collection

The data used in the analysis and mapping
for this project was obtained from the
MetroGIS DataFinder application, the
Minnesota Department ofdtiural Resources
Data Deli, the United States Census Bureau
website, the City of Minneapolis, and the
City of SaintPaul From hese sources an
inclusive datasewvas assembled to examine
and assedbe spatial layout of the park
locationsin the City of Mhneapolis and the
City of Saint Paul

City Base Data

Base data utilized in this project included
jurisdictional boundaries of the cities of
Minneapolis and Saint Pailinnesota
Other datasets included lake and river
polygon data, trail locations, cersstract
data and census block group data.

A portion of these layers were used
for spatial reference in the project in



mapping @rk location analysisesults The
census block groupgnd tracdata verethe
sources of demographic daldnesedata
wereusedin performing statistial analysis
on the study are@eople traitsNo major
alteration of the datasets was performed
other tharclipping eaclto the extenof the
two cities.

Park Locations

Park lo@ations were provided by thuties of
Minneapolis andaint Pauln shapefile
format.The polygons represent property
owned by each city and include attribute
data featuring park nargeclassificatios,

and sizein acreslt is important to note that
the park property includethnd used not
only for parks buialso includd landused

for trails and parkways he park location
data dd not include green spaces found on
nonpublic land.The data also did not
include park amenities such as equipment,
conditions, and specifi@atures unique to
each parkSince his studyinvolved
examiningpublic park locationgprivate
parcelsof landwere not included ithe
analysis.

CensusBlock Groupand TracData

In order toevaluatedemographic data within
the study aredheneed for census data
emergedThe data wasbtained fromthe
United States Census obpulation and
Housing websiteThe Census Bureau
provides data odemographicend
economyand makes data readily available
via the internef{United State€ensus
Bureau, 2008). The block group and tract
boundariesvere downloaded in order to
map demographic data feubsequent
analysesThese two census levels were
chosen based @tudy ofthe hierarchyor
the 2000 censu$-igure 3. The levels othe
tract andblock group were identified as

good demographic angbatial units Both

block groups and tractgereusedin this

study to determine if one level revealed a
finding that the other did noBecause block
groups(circa 800 peoplegre more
disaggregated there was more focus on that
level comparedo the trac{circa 4000

people) The smaller units of census data
depicted a more descriptive format when
mapped.
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Figurel. Census 2000 hierarchy fited States
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Summary File Thre€ensus Data

The SimmaryFile Three(SF3)format from
the Uhited States 2000 Census was
downloaded for the study areghesefiles
provided information relating to the social,
economic, andhousing characteristics of the
City of Minneapolis and the City of Saint
Paul.The data within the files was
assembledrom asample of approximately
nineteen million homes that participated in
the longform edition of the 2000 Census
(approximately one out of every six
households(United State€ensus Bureau,
2009D).



Important variablefrom the SF3
files were identifiedor analysisfor their
value in describingspecs of the social,
economicand housing dataf the area
Census demographv@riables of interest for
this study includedhe followingsix
categories

e Medianhousehold incoma 1999

¢ Medianvalueof owneroccupied
housing units

e Poverty aghenumber of families
below the poverty level.

e Public Assistance as the total
population of households receiving
public assistance.

¢ Unemployment as the total
population of individuals ages 16
and above

e Race broken dowimto subclasses by
White Caucasian, Asian, African
American, and combined. The
subclasses were defined by having at
least a sixty percent share of the
census geography.

The SF3iles weredownloaded at the tract
and block group levelMetroGIS provided
subset for the SF3 filext the tract level
online. Initial tract dataveredownloaded
from the MetroGIS website idbase file
format Thesefiles wereimportedinto
ArcGIS and latefjoined to the
corresponding tragiolygondata The
downloadeccensugiataarriveddivided into
housing and economic portioncensus
information Data related to race was not
included in the data provided by MetroGIS
at the tract level. Spatial and statistical
analysis on race was conducted solely at the
block group levelThe block grougsF3data

described aboveras queried from th¥g.S.
CensusBureauwebsite forboth Hennepin
and RamsegZounties The SF3dataneeded
at the block level could either be
downloaded by each block group or at the
county level. By downloadingdbth

Hennepin and Ramsey Countid®e study
areadata forthe City of Minneapolis and the
City of Saint Paul was obtainethis data
included allthetext filescontaining the
demographic information for the categories
chosen for the study pertaig to the SF3
dataset.

Methods

Discussions within this section describe the
methodsof selecting census variables and
park locationdor analysis

City Base Data

The base data used in this project included
jurisdictional boundaries for the study area,
lakes,rivers, traik, and also census
boundariesThe original shapefiles were
exported to the project geodatabase and later
clipped to the defined study area fse in
mapping and analysi€reated éatureclass
layerswere also separated into feature
datasetsot only for organizatiorbut also

to ensure the same coordinate system was
beingapplied

Park Locations

Park property shapefiles were combined for
boththe City ofMinneapolis andhe City of
Saint Paul byisingthe union tool in

ArcGIS. The shapefé produced from this
union was exported into the project
geodatabasdittribute fields were calculated
for the park layerAttributesincluded the

totd acresencompassingach polygonThis
was dondecausehere were multiple
polygons within the datas#tat were



essentially the same park yet each polygon
had the sameumericalarealisted for each
polygon recordTherefore a new area
calculation was necessary to more
accurately reflect the amount of spaeele
park polygon consisted ofhe park
polygonswere also separated into which
jurisdiction each fell intgMinneapolis or
Saint Payl Figure 2illustratesthe layout of
the study area and park locations.
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Figure 2. Park locations represented in thg Gft
Minneapolis(on the left) and the City @aint Paul,

(on the right) The thin black linesepresentensus

block group boundaries, while blue features represent
lakes and riversThis and all map depictions are

shown at a @dtance across the two citiespresering
approximately 16 miles east taest.

Census Data

Once the tract and block group layemsre
developed and saved to the geodatalihse
demographic dataere joinedo the census
geographyayers.

Study Variables

Thesix variablesusedfrom SummaryFile 3
data were cha@nto refled important aspest
of the social, economic, and housing data.
Studies haveshownhow the distribution of
physical activityas well as access built
areagnay be linked t@ocioeconomic
demographicgéMoore et al.2008) Census
variablesused in this sty included:

median household income in 1999, median
value of ownetoccupied housing units,
families belowpovertylevel, public
assistance as the total population of
households receiving public assistance,
unemployment status and radéese
demographicsvereexaminedn order to
determindgf a correlation existed between
park spaces and demograpwaciables

Tract Data

First, the SimmaryFile 3 files d the tract
level were joinedo the census tract
geographyThis was accomplished by
adding the db=e files for the economic and
housing files to the pject geodatabasé
unique field within the tragbolygonlayer
was used to join to the same field in the
corresponding demograpldata The output
for this join was exported asn@w layer in
the geodtabaseln total, 203 tracts were
included for analysis in the study ar@he
table for this new layer was also exported
into an excel spreadsheet for statistical
analysisThe tract data was used as a
comparison against the block group data for
the staistical analysisThe tract data did not
include information related to race.
Statistical analysis related to race was
completed only at the block group levEéhe
tract data was not used in spatial analysis as
the more disaggregated block group data
was &ailable and provided a more
descriptive visualization.

Block Group Data

The next census level of demographic data
to be processkwas the block grougata

The data files downloaded from the census
website contained atif the social,

economic, and housg variables within the
SF3 formatAccompanying documentation
described whiclvariables were stored in
which files.The files were renamed given a



text file, (.txt) extension and then imported
into a template Aaess database provided
from the &nsusBureau.Because the data
files were segmentelly couny, this process
had to be completed twice, once for
Hennepin County andgainfor Ramsey
County Hennepin County included the data
for the City of Minneapolis while the data
for Ramsey County contained tHata for
the City of Saint PaulWVith the appropriate
files imported into the new databateey
were combinedy merginginto one.The
resulting tables were then expextto the
project geodatabase.

Once imported into the geodatabase
the demographic datneeded to be joined to
the correspondinglock group polygos A
field was added to each block group data
table that combinedeographic
identification codeso formaunique
location identification fieldA join was then
executedased on this identifation field to
add the block group demographic datahie
block group polygon dataséthe result of
this operationproduced a feature layer of the
block groups in the study area with fielofs
information containinglemographic data for
each polygon. Theotal number of block
grouwps within the study area was®5

Analysis
Spatial Analysis

In order to get an idea of where peoplere
located in relation to parkthefirst analysis
was to perform spatial analysis in an attempt
to visualizethe represemtion of the dataA
population desity raster layer was created.
Using the ArcGIS 9.3 Spatial Analylsernel
density too] a raster layer with a cell size of
twenty-five meters was generatethe

inputs for this layer included the centroid of
each censuslock grouppolygonand the
total populatiorassociated with that
location.The search radiusr this analysis

wasone kilometewhich gave an output of
people per square kilometgtigure 3. The
density layer depicted portions of the study
areawith higher population densitie¥he
higher density areaserelocated inclose
proximity to the downtowmreas.
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Figure 3.Dark krownish areas represent areas of
higher populatiordensity(8,000 people per square
kilometer, lighter shades represent lower payiidn
density(1,000 people per square kilometeParks

are depicted as green polygons and blue represents
water.

Next, a distance to parks raskeyerwas
createdThe resulihg grid had a cell size of
twenty-five metes (Figure 4. By examining
the dstance to park layer, the distribution of
parks appear to be evenly dispersed
throughout the study area.

Figure 4. Lighter shades represent shorter distances
to parks(100 metersyhile darker shades depict
farther distances to park$,000 meters)Paks are
shown in green.



The demographigariablegmedian
household income, median value of owner
occupied housing unitg&amilies below
povertylevel, public assistare;
unemploymenand raceere also mapped
using graduatedolors.These maps are
shown n Figuress through D. Each
demographiwariablewas mapped with ten
clas®s by the natural breaks method with
the exception of the race lay@ihe race
layerwas created by designating the census
block as being predominantly one race if
that race made umore than sixty percent of
the total populationThe sixty percent
criterion was chosen as representative of a
strong majorityCor r el at i on
tests analysesere calculated to evaluate
how demographic variables reldt® the
size and numbeaf park locations.

Statistical Analysis

Analyses were completed identifyif
correlation existed between the demographic
variablesand the parisizes as well as
between the demographic variables and the
number of parksThis was accomplished by
exporing the tract and block group data sets
from the project getatabase into Microsoft
Excel. The mean was then calculated for
each demographiariable.This value was
then usedo segmenthepark size and the
number of park$o thoseabove and below
this mean.This wasdone formedian
household income in 1999, median value of
owneroccupied housing unit&amilies
belowpovertylevel, public assistance as the
total population of households receiving
public assistanceynemployment and race
A two-sample inlependent-test was then
undertaken for each variable by using the
segmentegbark sizes andumber of parks.
The ttest was used to test for the equality of
the two population means.

The P e&arameiric 0
CorrelationCoefficient wasusedto

determinghe stength of relationships
betweervariables. Each of the six
demographic variables of interest was
related to park size and the number of parks
in this mannerOnce again these variables
included: median household income, median
value of owneioccupiedhousing units,
families below povertyevel, public
assistance, unemployment and race.

Results
Spatial Analysis

Thespatial analysis methods usedhis

a n cstudy tnaludesl detvedoping ta population

density layer as well as a distance to park
layer.In Figure 3 the population density
appeaedto be lower in areas of larger parks
especially along the MississipRiverand in
southwesMinneapolis Alternatively, the
distance to parks layer in Figuresdowsthe
actual dispersion of parkgasquite uniform
when taking into accounthe entire study
area.By clipping the layer tehe study area
boundarythe mean distance to parks in this
analysisvas271 meters or approximately
0.17 miles.

The demographigariables were also
mapped in order teisually identify
correlatiors between parkizes, park
locationsand the census demographithe
variables mapped included median
household income (Figufs), median value
of owner occupied housing units (Figue
families belowpovertylevel (Figure7), total
populaton with public assistance (Figusg
unemployment (Figur@), and race (Figure
10).

Comparinghousehold income and
median home valu@ Figures5 and6, there
were areas where the twariableswere
quite similarin dispersionThese included
thefollowing:

e Nokomis Neighborhood in South

Minneapolis



¢ Highland Park area in Saint Paul d

located in the central southern iT = \_‘ui%
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Figure5. Median Householdhcome dark brown
representing block groups with higher income and
light yellow as lower incoma/hite circles depict the
locations of downtown Minneapolis on the left and
downtown Saint Paul on the right.

Theneighborhoodgust notedaboveare
found inthe southern portion dfigures 5

and 6 in the southentral @rt of the study _ _ ,
area Following the white arrows in both Figure?. Pover_tyLeve_IW|th dark brown r(_a.presentmg
block graups with a highenumber of familesbelow

Figures 5 and 6, th|§ areate_nd;to the_ the poverty levelBoxed areas show areas with
western edge of ﬂ'@lty of MlnneapOhsand smaller parks that are dispersed.
then north following Minnehahar€ek.
Within theseareasbothhousehold income
and median home valshowhigher values
as opposed to areas such as downtown
regionsshownas white circlesn Figure5. It
is worthy to note that these areas also feature
larger park spaces that are primarily located
aroundbodies of water.

Comparing park sizes to areas of
higher numbers of families below the
poverty level and higher total public
assistance respectively (Figures 7 and 8),
park sizes were smaller but for the most part

were evenly dispersed throughout the area. Figure8. Total Population ith Public Assistance

where dark brown shows the block groups with more
public assistance than the lighter areas.



