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Introduction 

 As geographic information systems (GIS) become more prevalent in today’s society, 

users are discovering many new opportunities for the analysis and mapping capabilities of this 

technology.  The Internet, when used in combination with GIS, provides one such opportunity 

and can be an effective tool for distributing geographic information.  A GIS website, or Internet 

map server, is a feasible option for neighborhood groups who want to utilize the abilities of a 

GIS, but do not have the money or expertise to house a GIS internally.  Websites are inexpensive 

and can be managed remotely through a partnership with a university or non-profit organization. 

Website designs vary in their levels of complexity.  Some web pages display only text 

and images, while others offer a mosaic of applets or movies.  Websites showing geographic 

information have a similar range.  These sites can be simple, displaying only pre-constructed 
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images of maps, or they can be complex, in the case of an interactive map server that allows 

users to query and create maps.  

This project focuses on the Phillips neighborhood of Minneapolis.  The neighborhood 

wanted to host a website that displayed data collected for the Phillips Neighborhood 

Environmental Inventory (PNEI).  This project asks which type of website design is more 

effective in the display of geographic information at the neighborhood level: a website that 

shows pre-constructed static maps or one that contains an Internet map server? 

 

Literature Review 

 This section will discuss some of the published literature available concerning 

Community GIS, particularly internet-based mapping sites, and is organized using a top-down 

approach.  The review will begin by discussing one of the University Consortium for Geographic 

Information Science’s (UCGIS) research priorities: GIS and Society.  Next, it will introduce an 

idea that sprouted from this research, Community GIS, and focus on the ways that community 

groups use maps and how they can access GIS.  One of these ways, an Internet map server, is the 

focus of the final portion of this review.  Five varieties of map servers will be covered, and this 

project will utilize two of these.  The conclusion will offer strategies for designing Internet map 

servers.  The purpose of this literature review is to provide a context for the project in the overall 

schema of GIS. 

For many years, GIS has been a tool of private companies, universities and government 

agencies.   In June 1996, the UCGIS met and developed a set of ten research priorities for 

geographic information science, including GIS and Society (UCGIS, 1996).   One of the goals of 

this effort was to assess the value of GIS at the local level, since many community organizations, 

such as neighborhood groups, were starting to employ it.  The UCGIS presented several 

questions to use in evaluating effectiveness.  Some of these included how GIS will affect the 

relationships between government agencies and citizen groups associated with those agencies, 

and whether GIS could be used to increase participation in public decision-making.  These and 

other concerns will guide future research in this area of GIS (UCGIS, 1996). 

Out of the GIS and Society research came the concepts of Public Participation GIS 

(PPGIS) and Community GIS.  PPGIS involves “the collection of a community's own 

information and perceptions of their local environment in a spatial framework” (Stockholm 
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Environmental Institute, 2001).  Community GIS refers to a community’s use of GIS to empower 

its members by informing them and aiding them in conveying their ideas.  Barndt (1998) states, 

“the devolution of government over the last two decades has placed more responsibility in the 

hands of local communities.”  As communities become important pieces in planning and 

program delivery at the local level, GIS can increase the effectiveness of these activities by 

assisting in visualization and communication. 

Craig and Elwood (1998) categorize the ways that neighborhoods use maps and 

geographic information into four groups: administrative, strategic, tactical and organizational.  

For administrative purposes, maps and geographic information are used to support the work of 

staff members of a community group.  This may include a map of other group members’ 

locations or a map of the neighborhood to function as a reference at a meeting.  Strategically, 

maps and geographic information are used for long-term neighborhood planning or for 

investigating a problem area that may need special attention.  Tactical uses for this information 

come into play when a group wants to implement a specific action around a particular issue (i.e. 

crime-fighting or housing rehabilitation).  Finally, maps and geographic information help 

organize by providing visual aids to recruit new members for a community group and gain the 

attention and assistance of other organizations. 

Providing access to GIS for community groups is more than the acquisition of hardware, 

software and data.  It also includes “the awareness of information sources and GIS technology, 

and the capacity to apply and maintain the technology and information in ways that are useful for 

their activities” (Elwood & Leitner, 1998).  Barndt (1998) feels that the enthusiasm about GIS at 

the local level has led some to believe that community organizations can successfully use GIS 

independent of a GIS professional.   

However, the acquisition and effective implementation of a community GIS usually 

requires the assistance of an outside group, such as a university or other large non-profit 

organization.  Leitner, Elwood, Sheppard, McMaster, S. and McMaster, R. (2000) provide five 

ways an interested neighborhood can obtain access to GIS: 

1) Central spatial data distribution facilities 

2) GIS facilities in universities and public libraries 

3) Community-based, or in-house, GIS 

4) University-community partnerships and 
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5) Internet map servers. 

Central spatial data distribution facilities sell maps and data to interested individuals and 

are usually maintained by government agencies.  An example of this is the City of Minneapolis’ 

GIS Print Room (Leitner et al., 2000). 

GIS facilities in universities and public libraries provide people with access to GIS 

software and data, free of charge.  An example of this is the University of Minnesota’s 

Automated Cartography Information Center (ACIC), located in the Borchert Map Library.  The 

ACIC also provides some GIS expertise through a trained lab staff. 

 Community-based GIS places the actual computer hardware in the neighborhood, usually 

in a neighborhood office or a community center.  This set-up provides easier access to the GIS, 

but is expensive and requires a certain amount of expertise to operate the GIS.  The Powderhorn 

Park Neighborhood Association (PPNA) is a model of this type of GIS access (Leitner et al., 

2000). 

 University-community partnerships can develop from course requirements that students 

must complete or from participatory research by students or faculty.  These partnerships are 

usually small projects that give students experience working with GIS, while giving communities 

an opportunity to meet their information and mapping needs.  For instance, a group of students 

from the University of Minnesota’s Urban GIS class assisted the Standish-Ericsson 

neighborhood of Minneapolis in evaluating the results of NRP loans distributed in that 

neighborhood, through a program arranged by the University Neighborhood Network. 

 The final method for obtaining access to GIS is through an Internet map server.  This 

option makes geographic data and maps available online for anyone to utilize.  Several varieties 

of map servers are used to distribute geographic information.  These include (Harder, 1998):  

1) Maps that only show location 

2) Maps that show change 

3) Maps that the user creates 

4) Maps that perform spatial analysis and 

5) Public and commercial data sites. 

Location maps are the simplest version of an Internet GIS.  They are the electronic 

equivalent to a paper map – permanent fixtures with no user interaction.  A few location maps 
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are available at the city of St. Paul, Minnesota website (St. Paul, MN, 2002).  The maps 

presented are static images showing the boundary and major roads of neighborhoods in St. Paul. 

A second type of map server displays maps that show change.  These maps demonstrate 

shifting features, such as census data.  These maps are common after the most recent census data 

are released, as many people are interested in how demographics have changed in 10 years.  

Another variety of this type of map is given by Maricopa County, Arizona’s website (Maricopa 

Co., 2002), which offers maps that show the percent change in residential property full cash 

value from one tax year to the next. 

The third type of Internet map server presents images created by the user.  Servers such 

as Mapserver or ESRI’s ArcIMS are used to create maps based on queries from the user.  The 

Neighborhood Knowledge Los Angeles website (NKLA, 2001) is dedicated to helping prevent 

housing and neighborhood conditions from deterioration and is one example of this type of 

Internet map server.  In this application, the user can zoom in and zoom out, select layers to view 

and click on objects to obtain additional information about them. 

Map servers that perform spatial analysis represent another variety of GIS websites.  

These map servers are able to analyze geographic relationships such as distance (from one point 

to another), containment (the number of objects within a certain distance of a point) and 

networking (a route from one place to another) (Harder, 1998).  An example of this is the 

Community Mapping Assistance Project or CMAP, developed by the New York Public Interest 

Research Group (NYPIRG).  Its purpose is “to provide affordable access to maps and spatial 

analysis for nonprofit organizations [in New York state] so these groups do not have to purchase 

the software and analyze the datasets on their own” (NYPIRG, 2002).  Spatial analysis 

performed here includes a feature that tells the users who their elected representatives are based 

on a user-selected address. 

The final map server type is less about geographic data display and more about data 

distribution.  At public (free) and commercial (pay) data sites, a map-based interface allows the 

user to browse the available data by geographic location.  Once the user’s request is processed, 

he or she receives actual data, not an image of a map.  One public data site is the East St. Louis 

Geographic Information Retrieval System (East St. Louis Action Research Project, 1996).  This 

site offers many different categories of geographic data for the city of East St. Louis, IL, which 

users can choose to download by geographic area (i.e. county) or dataset (i.e. streets). 
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Two examples of community Internet map servers that contain traits similar to those of 

the desired final product of this project are CMAP of New York (NYPIRG, 2002) and NKLA of 

Los Angeles (NKLA, 2001).  CMAP offers an interactive map server that displays the locations 

of community gardens in relation to nearby vacant lots and parks.  NKLA has an interactive map 

server that displays race statistics from the 2000 Census at the census tract level for Los Angeles, 

CA. 

The goal of this project is to compare the effectiveness of the first variety of map server – 

the pre-constructed static images – with the third variety of map server – maps created from the 

user’s input.  Soy (2000) developed several criteria to evaluate web-based geographic 

information systems.  These criteria include: page appearance/information clarity, intended 

purpose explanation, ease of navigation and use, currency and maintenance of data, and presence 

of metadata. 

Soy applied these criteria in an examination of four Internet map servers and overall 

found that the focus of the development effort had centered on ease of use and clarity of the 

information on the page, and that explaining the intended purpose of the site, documenting its 

currency, and providing metadata were areas that were lacking and needed further development.  

Articles such as this provided warnings from voices of experience so that this project could try to 

avoid mistakes made by others. 

 

Background 

 This effort is a continuation of a project documented in the May 2001 issue of the CURA 

Reporter (Kurtz, Leitner, Sheppard, & McMaster, 2001).  This earlier project resulted from a 

community-university partnership between the Department of Geography at the University of 

Minnesota and residents of the Phillips neighborhood (Figure 1) in South Minneapolis.  A  

Phillips Neighborhood Environmental Inventory (PNEI) was conducted in order to support 

residents working to improve the area’s quality of life.  Five broad categories were included in 

the PNEI: potential and actual sources of pollution (through air, soil and water), urban 

greenspace (parks and gardens), transportation and the built environment (e.g. roads, bus and 

bike routes, housing), people (e.g. age, race, and income) and social infrastructure (e.g. schools, 

churches, daycare centers, community centers) (Kurtz et al., 2001).  After the inventory was 

completed, it was placed into an Internet map server using ArcView and ArcView Internet 
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Mapper software.  This map server was physically housed at the University of Minnesota and 

could be accessed through a website.  Unfortunately, during the summer of 2001, the Geography 

Department changed servers and the PNEI and its website were taken offline and never put back 

on. 

The project was submitted in October 2001 to the University Neighborhood Network by 

the GreenSpace Partners, a part of the Green Institute and formerly known as the Phillips 

Neighborhood Environment and Transportation Committee (Phillips ETC).  GreenSpace Partners 

believes that greenspace should be part of every community development project, whether 

residential, commercial, industrial or transportation.  They work with groups in and near the 

Phillips Community to ensure that every community development project respects the 

community’s need for greenspace (Zoll, 2001).  They requested assistance in reviving the PNEI 

because “it is a great starting place for community planning and can be made much more useful 

with updates and new layers” (University Neighborhood Network, 2001).  In the future, the 

community “will be involved with extensive land use planning activities and this information 

would be very helpful” (University Neighborhood Network, 2001).  The updated PNEI was 

intended to be reposted on the web for the community to use. 

Figure 1: The Phillips Neighborhood 
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Methodology 

 This project was divided into four main parts: data collection, data processing, website 

creation and the user assessment.  In addition to gathering new data for this project, the data 

collection process also consisted of taking an inventory of and updating the data salvaged from 

the previous PNEI project.  Data processing involved transforming the information collected into 

a format that was compatible with the already-collected GIS data.  Examples of this are address 

matching and changing projections.  Website creation was comprised of three stages: creating the 

Internet map server, creating the static map images and creating the other web pages for the 

PNEI website.  Finally, the user assessment involved the distribution of a user survey after the 

website’s launch that aided in collecting feedback and addressed the research question of the 

project. 

 

Data Collection 

   At the first meeting with the Greenspace Partners, a list of desired data was compiled 

(Table 1).  Some of the data were already available in Arcview shapefile (or layer) format as they  

Table 1 – Desired Data Layers 
 
Potential and Actual Sources of Pollution 
Generators of Hazardous Substances Superfund Sites 
Permitted Polluters Leaking Underground Storage Tanks (LUST) 
Petrofund Sites Toxic Release Inventory (TRI) Sites 
Soil Lead Levels Voluntary Investigation & Cleanup (VIC) sites 

Urban Greenspace 
Boulevard Gardens Other Greenspace 
Boulevard Trees Parks 
Community Gardens Vacant Lots 

Transportation and the Built Environment 
Bike Trails/Lanes Streets 
Bus Routes Parcels 
Hennepin County-Owned Properties Parking 
Highways Property Values 
Land Use Minneapolis Community Development Agency 

(MCDA)-Owned Properties 
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People 
Age  Race 
Population Density  

Social Infrastructure 
Churches Schools 
Child Care Centers Senior Care Centers 
Community Organizations Shelters 

 

were recovered from the server that contained the previous PNEI project.  Previous data layers 

included elderly residences, schools, community centers, shelters, parks and daycares.   

 The data collected to create or update each shapefile came from a variety of sources.  

These included Internet searches, online databases, neighborhood contacts and field collection 

done by group members and neighborhood volunteers.  The data source of each layer was 

recorded for use later in the construction of metadata for display on the website.  Table 2 lists 

each data layer collected and its source.  Also shown are the data that were unable to be collected 

for this project but may be gathered in a future effort. 

 

 

  

Table 2 – Data Sources 
 
Layers Source 
Potential and Actual Sources of Pollution  
Leaking Underground Storage Tanks (LUST) Online Database 
Toxic Release Inventory (TRI) Sites Online Database 
Voluntary Investigation & Cleanup (VIC) sites Online Database 
  
Urban Greenspace  
Boulevard Gardens Field Collection 
Boulevard Trees Field Collection 
Community Gardens Greenspace Partners 
Other Greenspace Field Collection 
Parks (previous PNEI project) Internet Search & Field Collection 
Vacant Lots Field Collection 
  
Transportation and the Built Environment  
Bike Trails/Lanes Neighborhood Contact 
Bus Routes GIS Clearinghouse 
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Highways GIS Clearinghouse 
Land Use Derived from ‘Parcels’ layer 
MCDA-Owned Properties Online Database 
Parcels Neighborhood Contact 
Parking Field Collection 
Property Values Derived from ‘Parcels’ layer 
Streets GIS Clearinghouse 
  
People  
Age Census Website 
Population Density Census Website 
Race Census Website 
  
Social Infrastructure  
Churches Internet Search & Field Collection 
Child Care Centers (previous PNEI project) Internet Search & Field Collection 
Community Organizations (previous PNEI 
project) 

Internet Search & Field Collection 

Schools (previous PNEI project) Internet Search & Field Collection 
Senior Care Centers (previous PNEI project) Internet Search & Field Collection 
Shelters (previous PNEI project) Internet Search & Field Collection 
  
Future Layers 
Generators of Hazardous Substances Petrofund Sites 
Hennepin County-Owned Properties Soil Lead Levels 
Permitted Polluters Superfund Sites 

 
Data Processing 

Once the data were collected, some of it needed to be processed to ensure that it was 

compatible with the rest of the shapefiles in the ArcView project.  The processes performed in 

this step included changing projections, geocoding addresses and digitizing features from paper 

sources. 

The projection of this ArcView project is UTM (Universal Transverse Mercator), Zone 

15.  The data retained from previous PNEI project and the Parcels shapefile all came in the 

projection of the Hennepin County coordinate system.  To correct this difference, the Projection 

Utility Wizard extension of ArcView 3.2 was applied to transform these shapefiles into the 

UTM, Zone 15 projection. 

 Geocoding addresses is a multi-step process that was performed on much of the data 

collected from Internet searches and online databases.  The first step was to create a spreadsheet 

that contained the address and attributes of each of the sites being address-matched.  Then in 
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ArcView, this spreadsheet was geocoded based on the addresses in the Parcels shapefile.  This 

resulted in a point theme of the geocoded sites.  Unmatched addresses were field-checked and 

their locations were subsequently added to the point theme. 

When all the addresses had been matched, the ‘Select By Theme’ command was applied, 

using the point theme on the Parcels shapefile, and then the ‘Convert To Shapefile’ command 

was used, which created a polygon shapefile of parcels that contained the geocoded sites.  The 

final step of this process was transferring the attributes from the point theme’s table to their 

corresponding record in the polygon shapefile’s table. 

The final process performed was digitizing.  This was required to transfer one of the 

layers, bike trails/lanes, from paper to digital format.  These maps were scanned and the resulting 

images rectified to the UTM, Zone 15 projection using the EPPL7 ArcView extension, which 

was developed by the Minnesota Department of Natural Resources.  Bike lanes were digitized 

from the rectified images into shapefile format.  To complete this step, the properties of each 

bike lane were added to the layer’s attribute table. 

 

Website Creation 

 Before a permanent server was found to house the project, construction began on the 

website using a student account at the University of Minnesota as a temporary site.  The process 

for creating the website can be broken down into four main steps: 1) building the Internet map 

server, 2) constructing the static map images, 3) making the web pages and 4) composing the 

survey to obtain feedback from potential users.   

 This Internet map server (Figure 2) has two modes available to the user: browse and 

query.  Browse mode is the default mode of the application.  It allows the user to alter the 

content of the map by utilizing the map controls to turn layers of the map on or off and change 

the scale of the map by zooming in or out, re-centering, or returning the map to the view of the 

entire neighborhood.  The legend of the Internet map server shows the symbol(s) used to display 

each layer and is updated as layers are turned on or off.  The reference map shows the location of  

 
Figure 2: Internet Map Server Interface 
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the current map in relation to the entire neighborhood and is updated as the user zooms in or out 

or re-centers the map. 

 Query mode allows the user to access attributes of specific locations on the map.  Only 

layers that are turned on may be queried.  When users select a location on the map to query, they 

are brought to a Query Results page (Figure 3).  This page displays a list of sites located at the 

selected area on the map, along with those sites’ available attributes.  A Query Map is provided 

at the bottom of the Query Results page highlighting the queried features in red. 

To build the Internet map server for the PNEI website, an Open Source application called 

Mapserver was used.  As Open Source software, Mapserver is free of charge, making it easily  

 

Figure 3: Query Results Page 
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available for a non-profit organization such as the GreenSpace Partners.  It wasn’t necessary to 

install a copy of Mapserver on the server with the student account because it had been previously 

installed for teaching purposes. 

 An Internet map server using Mapserver software requires two main files to function: a 

map file and a template file.  The map file (see Appendix A) is a text file that contains the details 

for many features of the map server.  This file tells Mapserver where the data is located, the 

spatial extent of the map, and the maximum and minimum scales of the map window.  It 

provides information on how to display the legend, the scale bar, the reference map and the 
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query map.  It also details the symbol(s) used to display each layer and the labels for that layer, if 

applicable. 

 The template file (see Appendix B) is an HTML file that uses a table to organize the 

layout of the map server.  The map server was organized to maximize the space needed to 

display the map window, the map controls, the legend, and the reference map.  The width of the  

map server layout was limited to 600 pixels to accommodate users with lower screen resolutions. 

Some additional functionality was added to the Internet map server with the addition of a 

java applet called ‘Mapplet’, downloaded from the Mapserver website (http://mapserver.gis.umn. 

edu).  In Browse mode, this applet gives the user the option of drawing a box to define an area to 

zoom in to.  In Query mode, the user can draw a box to select an area to query, in addition to 

only selecting one point.  One negative aspect of the Mapplet is that it results in a Macintosh 

computer user being unable to view the Internet Map Server because of incompatibility issues.  

This fact was not discovered until the user survey results were studied. 

 As an alternative to the Internet map server, eight static map images (see Appendix C) 

were created using Arcview GIS.  These pre-constructed maps were intended to give an 

immediate means to view geographic data for the Phillips neighborhood.  Each map image is in 

PDF format and has its own theme (Table 3).  These themes were determined by grouping 

different data layers into logical combinations. 

 
 
 
Table 3: Static Map Images 

 
Map 1: Greenspace 
 

Map 2: Pollution Sites & Greenspace 
 
Map 3: Neighborhood Facilities & Greenspace 
 

Map 4: Land Use 
 

Map 5: Property Values 
 
Map 6: Census 2000: Percent Minority 
 

Map 7: Census 2000: Percent Less Than 21 Years Old 
 
Map 8: Census 2000: Population Density 
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 Several other web pages were created for the PNEI website to accompany the Internet 

map server and the static map images.  A site diagram is shown in Figure 3.  The following are 

the additional web pages used for the PNEI website and their descriptions. 

 

Index page……………………... 
(See Appendix D – Figure 1) 

‘home’ page for the website; welcomes the user; 
provides links to the Internet map server 
introduction, the Static Map Images introduction, 
and the Survey Consent form pages 
 

Internet Map Server  
Introduction page.……………... 
(See Appendix D – Figure 2) 
 

 
introduces and links to the Internet map server 
 

Static Map Images  
Introduction page……………… 
(See Appendix D – Figure 3) 
 

 
introduces and links to the static map images 
 

Help page……………………… 
(See Appendix D – Figure 4) 
 

provides instructions for the Internet map server 
 

Metadata page…………………. 
(See Appendix D – Figure 5) 
 

provides information about the data (source, date, 
quality, etc.) 

 
 
 
 
 
Figure 3: Site Diagram 
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( 8 Total )

Index Page

Internet Map 
Server Intro 

Page

Static Map 
Images Intro 

Page

Survey 
Consent 

Form

Internet Map 
Server

Static Map 
Images User Survey

Help Page Metadata 
Page

 
 

From the index page, the users gained access to the user survey.  Before taking the 

survey, they read the Survey Consent Form (see Appendix E).  Once the terms of the consent 

form were understood and accepted, the users moved on to the survey itself. 

 

User Survey 

The user survey (see Appendix F) was the portion of the project designed to answer the 

research question: which type of website design is more effective in the display of geographic 

information at the neighborhood level – a website that shows pre-constructed static map images 

or one that contains an Internet map server? 

The survey contained four main sections: General Information, Internet Map Server, 

Static Map Images and Conclusion.  In the Internet Map Server and Static Map Images sections, 

both quantitative and qualitative feedback were gathered and the questions covered the 

categories of appearance, difficulty of use, content and usefulness. 

After obtaining University of Minnesota Institutional Review Board (IRB) approval, the 

survey was linked from the PNEI website and people interested in the activities of the 

GreenSpace Partners were invited to take the survey.  The survey remained online for three 

weeks, after which it was taken down and the results analyzed. 

  

Survey Results 
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Twenty people responded to the survey, although several surveys were incomplete upon 

submission.  This resulted in many of the individual survey questions having different numbers 

of responses.  At this point, the survey results will be discussed by section. 

The General Information section was designed to obtain some background statistics about 

the participants of the survey.  The survey respondents used a variety of Internet connection 

types.  The most common was high-speed Internet access such as DSL, Cable or ISDN (nine of 

the 19 users or 47.4%), followed by the 56k Modem (six users or 31.6%), then T1 or higher (four 

users or 21.0%).  One issue that was less of a factor than expected was the possibility of a slow 

loading time for the Internet map server at the slower connection speeds.  Of the six users with 

56k modems, none had complaints of slow loading times.  There was only one complaint in this 

type and that user had DSL, Cable or ISDN access. 

   Although 17 of the 20 respondents (85.0%) used the Internet more than 30 minutes in an 

average day, only five (25.0%) used the Internet more than 30 minutes a week to browse for 

information about the Phillips neighborhood.  Furthermore, no respondents used the Internet 

more than two hours a week to search for information about the Phillips neighborhood, but ten 

(50.0%) did use the Internet more than two hours a day.  Examples of Phillips neighborhood 

information that people used the Internet to search for were the Green Institute and GreenSpace 

Partners websites, housing, census data, property and neighborhood organizations.  Some of this 

information is available on the PNEI website and, hopefully, it can provide a future central 

location for users to access Phillips neighborhood information on the Internet. 

 The survey participants were asked to give feedback about the Internet map server and 

the static map images relating to four different topics: appearance, difficulty of use, content and 

usefulness.  Survey results from these two parts of the survey will be discussed separately by 

topic. 

 There was an overall positive reaction to the appearance of the Internet map server.  Nine 

of the 19 respondents (47.4%) found the interface ‘somewhat pleasing’ and five (26.3%) felt that 

it was ‘pleasing.’  Two users (10.5%) were not sure, two (10.5%) thought it was ‘somewhat not 

pleasing,’ and one (5.3%) felt the appearance of the Internet map server was ‘not pleasing.’  

Some of the features that participants found confusing were the legend (some of the colors were 

hard to distinguish) and the map window (the data on the maps were too dense and there were 

not enough references on the map). 
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 Like the Internet map server, there was an overall positive reaction to the appearance of 

the static map images.  Six of the15 users (40.0%) found the look of the maps ‘pleasing’ and five 

(33.3%) thought they were ‘somewhat pleasing.’  Four (26.7%) were not sure.  None of the 

participants found the maps ‘somewhat not pleasing’ or ‘not pleasing.’  One respondent 

suggested adding more landmarks to the maps to improve their appearance.  Therefore, from an 

appearance standpoint, the Internet map server and the static map images were equally effective. 

 The participants varied in their opinions on the difficulty of using the Internet map server.  

Six of the 19 respondents (31.6%) felt it was ‘somewhat easy’ to use, and four (21.1%) thought it 

was ‘easy’ to use.  Conversely, five participants (26.3%) felt the Internet map server was 

‘somewhat difficult’ to use and two more (10.5%) found it ‘difficult.’  Two (10.5%) were not 

sure.  Some users felt that the Internet map server was slow, that it should be more self-

explanatory, and that it was not friendly to the casual user.  Specific parts that they found 

difficult to use were the map window (it was small and contained minimal landmarks to aid 

navigation) and the map controls (it was difficult to zoom and selecting different layers was 

confusing). 

 The users had a more positive response about the difficulty of using the static map 

images.  Nine of the 15 participants (60.0%) rated the overall difficulty of using the static map 

images as ‘easy.’  One respondent (6.7%) felt using the static map images were ‘somewhat easy,’ 

one (6.7%) thought they were ‘somewhat difficult’ and one (6.7%) felt they were ‘difficult’ to 

use.  Three (20.0%) were not sure.  One aspect of the static map images that the users felt made 

them difficult to use was that they were too dense in some locations, making them difficult to 

interpret.  Overall, the static map images were easier to use than the Internet map server. 

 Most users were satisfied with the data content of the Internet map server.  Eight of the 

19 respondents (42.1%) considered it ‘sufficient’ and five (26.3%) felt it was ‘somewhat 

sufficient’.  Two (10.5%) thought the data content was ‘insufficient’ and one (5.3%) felt it was 

‘somewhat insufficient.’  Three (15.8%) were not sure.  When asked what additional data about 

the Phillips Neighborhood they would like to see, many suggestions were submitted.  

Participants recommended the owner/renter status for properties, community garden status, for 

sale/lease properties, poverty data, crime statistics, more detailed land use info, and the 

opportunity to compare the current data to that of other neighborhoods. 
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 Participants were less satisfied with the data content of the static map images.  Four of 

the 13 users (30.8%) thought it ‘somewhat sufficient’ and three (23.1%) felt the data content of 

the static map images was ‘sufficient’.  Two (15.4%) thought the data content was ‘insufficient’ 

and one respondent (7.7%) felt it was ‘somewhat insufficient.’  Three (23.1%) weren’t sure.  

Suggestions for data additions included a population density map (the use of percentages on the 

census data maps were misleading because they did not take into consideration the uneven 

population), average household size, number of housing units per block, and data on housing 

types.  In regards to data content, the Internet map server was better able to meet the needs of 

those seeking information than the static map images. 

 Most participants felt positively about the overall usefulness of the Internet map server.  

Eleven of the 19 respondents (57.9%) thought it was ‘useful’ and two respondents (10.5%) felt it 

was ‘somewhat useful.’  Three (15.8%) felt it was ‘somewhat not useful’ and three (15.8%) were 

not sure.  None of the participants thought the Internet map server was ‘not useful.’  A few users 

commented that the Internet map server does not work on Macintosh computers (because of the 

incompatibility of the ‘Mapplet’ java applet).  Other suggestions to make the Internet map server 

more valuable were to improve the map controls by making them more intuitive and to improve 

the data content. 

 Like the Internet map server, users also felt that the static map images were useful 

overall.  Five of the 13 participants (38.5%) thought they were ‘useful’ and four (30.1%) felt that 

the static map images were ‘somewhat useful.’  Two (15.4%) found them ‘somewhat not useful’ 

and two respondents (15.4%) were not sure.  None of the respondents felt the maps were ‘not 

useful.’  The only suggestion to improve the usefulness of the static map images was to add more 

street labels to give a better sense of location.  In general, the Internet map server and static map 

images were equally useful. 

When asked which section of the website they would use the most, nine of the 14 

respondents (64.3%) felt they would use them both equally.  Three participants (21.4%) thought 

they would use the static map images most.  One user liked that the images “can easily be printed 

with Acrobat.”  On the other hand, two users (14.3%) felt they would use the Internet map server 

most.  They felt that “it’s handy to use the layers in different combinations” and liked “the 

flexibility that the Internet Map Server provides.”  Overall, the Internet map server and the static 

map images had equal value in the eyes of the users.  
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 On the whole, the survey participants felt that the website is useful.  Ten of 16 users 

(62.5%) rated the website ‘useful’ and two (12.5%) thought it was ‘somewhat useful.’  Two 

more (12.5%) thought it was ‘somewhat not useful’ and two respondents (12.5%) weren’t sure.  

Zero users thought the website was ‘not useful.’  However, 13 of the 16 participants (81.3%) 

thought that they would use the website for less than 30 minutes a week.  Two (12.5%) thought 

they would use it between 30 minutes and one hour a week and one respondent (6.3%) between 

one and two hours a week.  None of the participants thought they would use the website more 

than two hours a week.  But despite the fact that a majority of the users would use the website 

less than 30 minutes a week, most found the website useful and will now have a website to go to 

that can meet their needs. 

 

Conclusion 

This paper asked which type of website design is more effective in the display of 

geographic information at the neighborhood level: a website that shows pre-constructed static 

maps or one that contains an Internet map server?  According to four categories used to evaluate 

the two sections of the website, one was not more effective than the other.  According to users of 

the PNEI website, the Internet map server and the static maps were equally effective.  As 

mentioned earlier, nine of the 14 respondents (64.3%) said that they would use both sections 

equally.  As one user stated, “both contain information that is useful and relevant to my work in 

the neighborhood.” 

Furthermore, the Internet map server and static map images appear to be complementary.  

Users felt that the static maps were a good starting point when looking for information because 

they are already made and easy to print.  The Internet map server was useful when the static 

maps did not contain the necessary information or when they contained too much information.  

These statements are supported by the following user comments.   

- “I would expect to start with a static map and only build my own [using the Internet map 

server] if I couldn’t get what I needed.  Or if there were too many features on the static 

[map] and I wanted to simplify the map to highlight a point.” 

- “It’s quicker to use the static maps to print and display, but at times the use of zooming or 

querying or highlighting different elements may make the (Internet) map server necessary 

for my use.” 
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An additional finding from this study is that the purpose of the map often determined 

which section was more effective.  For viewing neighborhood-scale data, such as census data 

like population density, static map images were best.  The Internet map server was more suited 

for site-specific data, such as for sale/lease status of properties.  These observations are based on 

the additional data that the users wanted to see added to each section.  

A recommendation derived from this research is to know your audience.  Some of the 

responses from the survey hint that potential users of a website at the neighborhood level consist 

of a largely non-technical audience.  This is supported by the fact that 75.0% of the survey 

participants used the Internet less than 30 minutes a week to browse for information about the 

Phillips neighborhood and 81.3% planned to continue using the website less than 30 minutes a 

week.   

As stated before, Soy (2000) developed several criteria to evaluate websites like the PNEI 

website, including page appearance/information clarity, intended purpose explanation, ease of 

navigation and use, currency and maintenance of data, and presence of metadata.  Although Soy 

stresses the importance of all the criteria, with a non-technical audience, this study has found it is 

more important to address the page appearance/information clarity and ease of use than the other 

three. 

Therefore, when constructing a website for a neighborhood or community group, 

remember that simple is better.  With a non-technical audience, additional features often hinder 

the users in obtaining the full benefits of the website.  Advanced (and often unnecessary) features 

may discourage them from using the tool at all.  The only necessary elements are those that allow 

the user to access and utilize all that a website has to offer. 

 In the future, this website will be used by the GreenSpace Partners to help plan 

greenspace for the Phillips neighborhood.  Without it, they faced the difficulty of trying to bring 

together several sources of information with limited means of analyzing it.  Internet mapping 

websites like the PNEI website are important tools for neighborhood groups, since they gather 

data from multiple sources, empowering users with new insights into concerns in their area.  
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APPENDIX A: Internet Map Server Map File 
 

NAME PHILLIPS 
EXTENT 478044.30 4977005.78 481550.00 4979466.70 
SIZE 500 354 
SHAPEPATH "data" 
FONTSET "fonts/fonts.list" 
 
WEB 
  HEADER phillips_header.html 
  TEMPLATE phillips_temp.htm 
  FOOTER phillips_footer.html 
  IMAGEPATH "/pkg/mapserver_web_root/htdocs/tmp/" 
  IMAGEURL "/tmp/" 
  MAXSCALE 40000 
  MINSCALE 500 
END 
 
QUERYMAP 
  SIZE 300 180 
  STATUS ON 
  STYLE HILITE 
  COLOR 255 0 0 
END 
 
SCALEBAR 
  STATUS ON 
  LABEL 
    SIZE TINY 
    COLOR 0 0 0 
  END 
  STYLE 1 
  INTERVALS 2 
  SIZE 100 3 
  COLOR 0 0 0 
  OUTLINECOLOR 0 0 0 
  IMAGECOLOR 255 255 255 
  UNITS FEET     
END 
 
LEGEND 
  STATUS ON 
  LABEL 
    TYPE TRUETYPE 
    FONT ARIAL 
    SIZE 9 
    COLOR 0 0 0 
    ANTIALIAS TRUE 
  END 
END 
 
REFERENCE 
  STATUS ON 
  IMAGE "images/ref1.gif" 
  SIZE 150 115 
  EXTENT 478044.30 4977005.78 481634.74 4979466.70 
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  COLOR -1 -1 -1 
  OUTLINECOLOR 255 0 0 
END 
 
SYMBOL 
  NAME 'circle' 
  TYPE ELLIPSE 
  POINTS 1 1 END 
  FILLED TRUE 
END 
 
SYMBOL 
  NAME 'dashed1' 
  TYPE ELLIPSE 
  POINTS 1 1 END 
  FILLED true 
  STYLE 5 5 END 
END 
 
LAYER 
  NAME "Sections" 
  DATA sections 
  STATUS DEFAULT 
  TYPE POLYGON 
  LABELMINSCALE 19900 
  LABELITEM "Name"  
  CLASS 
    OUTLINECOLOR 0 0 0 
    SYMBOL "circle" 
    SIZE 3 
  END 
END 
 
LAYER 
  NAME "Census - Population Density" 
  DATA bdry_blk00py2 
  STATUS OFF 
  TYPE POLYGON 
  CLASSITEM "Pop_den" 
  CLASS 
    NAME "Zero Population (Population Density)" 
    EXPRESSION ([Pop_den] = -999) 
    COLOR 255 255 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "0 - 10,000 (Population Density)" 
    EXPRESSION (([Pop_den] >= 0) AND ([Pop_den] < 10000)) 
    COLOR 204 204 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "10,000 - 20,000 (Population Density)" 
   EXPRESSION (([Pop_den] >= 10000) AND ([Pop_den] < 20000)) 
    COLOR 153 153 255 
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    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "20,000 - 30,000 (Population Density)" 
    EXPRESSION (([Pop_den] >= 20000) AND ([Pop_den] < 30000)) 
    COLOR 51 51 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "30,000 - 40,000 (Population Density)" 
    EXPRESSION (([Pop_den] >= 30000) AND ([Pop_den] < 40000)) 
    COLOR 51 51 204 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "40,000 - 84,707 (Population Density)" 
    EXPRESSION (([Pop_den] >= 40000) AND ([Pop_den] <= 84707.05)) 
    COLOR 0 0 0 
    OUTLINECOLOR 153 153 153 
    TEMPLATE "census_race.html" 
  END 
  HEADER "census_race_header.html" 
  FOOTER "census_race_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Census - Race" 
  DATA bdry_blk00py2 
  STATUS OFF 
  TYPE POLYGON 
  CLASSITEM "Z_Minrty" 
  CLASS 
    NAME "Zero Population (Percent Non-White)" 
    EXPRESSION ([Z_Minrty] = -999) 
    COLOR 255 255 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "0.00% - 39.99% (Percent Non-White)" 
    EXPRESSION (([Z_Minrty] >= 0.00) AND ([Z_Minrty] < 40.00)) 
    COLOR 204 204 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "40.00% - 69.99% (Percent Non-White)" 
   EXPRESSION (([Z_Minrty] >= 40.00) AND ([Z_Minrty] < 70.00)) 
    COLOR 153 153 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
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    NAME "70.00% - 79.99% (Percent Non-White)" 
    EXPRESSION (([Z_Minrty] >= 70.00) AND ([Z_Minrty] < 80.00)) 
    COLOR 51 51 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "80.00% - 89.99% (Percent Non-White)" 
    EXPRESSION (([Z_Minrty] >= 80.00) AND ([Z_Minrty] < 90.00)) 
    COLOR 51 51 204 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_race.html" 
  END 
  CLASS 
    NAME "90.00% - 100.00% (Percent Non-White)" 
    EXPRESSION (([Z_Minrty] >= 90.00) AND ([Z_Minrty] <= 100.00)) 
    COLOR 0 0 0 
    OUTLINECOLOR 153 153 153 
    TEMPLATE "census_race.html" 
  END 
  HEADER "census_race_header.html" 
  FOOTER "census_race_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Census - Age" 
  DATA bdry_blk00py2 
  STATUS OFF 
  TYPE POLYGON 
  CLASSITEM "Z__21yrs" 
  CLASS 
    NAME "Zero Population (Percent < 21 years old)" 
    EXPRESSION ([Z__21yrs] = -999) 
    COLOR 255 255 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_age.html" 
  END 
  CLASS 
    NAME "0.00% - 29.99% (Percent < 21 years old)" 
    EXPRESSION (([Z__21yrs] >= 0.00) AND ([Z__21yrs] < 30.00)) 
    COLOR 255 204 204 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_age.html" 
  END 
  CLASS 
    NAME "30.00% - 39.99% (Percent < 21 years old)" 
   EXPRESSION (([Z__21yrs] >= 30.00) AND ([Z__21yrs] < 40.00)) 
    COLOR 255 153 153 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_age.html" 
  END 
  CLASS 
    NAME "40.00% - 49.99% (Percent < 21 years old)" 
    EXPRESSION (([Z__21yrs] >= 40.00) AND ([Z__21yrs] < 50.00)) 
    COLOR 255 51 51 
    OUTLINECOLOR 0 0 0 
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    TEMPLATE "census_age.html" 
  END 
  CLASS 
    NAME "50.00% - 59.99% (Percent < 21 years old)" 
    EXPRESSION (([Z__21yrs] >= 50.00) AND ([Z__21yrs] < 60.00)) 
    COLOR 204 51 51 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "census_age.html" 
  END 
  CLASS 
    NAME "60.00% - 100.00% (Percent < 21 years old)" 
    EXPRESSION (([Z__21yrs] >= 60.00) AND ([Z__21yrs] <= 100.00)) 
    COLOR 0 0 0 
    OUTLINECOLOR 153 153 153 
    TEMPLATE "census_age.html" 
  END 
  HEADER "census_age_header.html" 
  FOOTER "census_age_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Parcels" 
  DATA parcels 
  STATUS OFF 
  TYPE POLYGON 
  LABELMAXSCALE 1800 
  LABELITEM "Address"  
  CLASS 
    NAME "Parcels" 
    OUTLINECOLOR 153 153 153 
    SYMBOL 1 
    SIZE 1 
    COLOR 255 255 255 
    LABEL 
      COLOR 0 0 0 
      TYPE TRUETYPE 
      FONT arial 
      SIZE 6 
      POSITION CC 
      MINDISTANCE 250 
      FORCE TRUE 
      PARTIALS FALSE 
      BUFFER 0 
      ANTIALIAS TRUE 
    END 
    TEMPLATE "parcels.html" 
  END 
  HEADER "parcels_header.html" 
  FOOTER "parcels_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Property Values" 
  DATA prop_val 
  STATUS OFF 
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  TYPE POLYGON 
  CLASSITEM "T_emv_02" 
  CLASS 
    NAME "$0 or No Data (Property Values)" 
    EXPRESSION ([T_emv_02] = 0) 
    COLOR 255 255 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "prop_val.html" 
  END 
  CLASS 
    NAME "$1 - $49,999 (Property Values)" 
    EXPRESSION (([T_emv_02] >= 1) AND ([T_emv_02] < 50000)) 
    COLOR 204 255 204 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "prop_val.html" 
  END 
  CLASS 
    NAME "$50,000 - $99,999 (Property Values)" 
   EXPRESSION (([T_emv_02] >= 50000) AND ([T_emv_02] < 100000)) 
    COLOR 51 255 51 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "prop_val.html" 
  END 
  CLASS 
    NAME "$100,000 - $249,999 (Property Values)" 
    EXPRESSION (([T_emv_02] >= 100000) AND ([T_emv_02] < 250000)) 
    COLOR 51 204 51 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "prop_val.html" 
  END 
  CLASS 
    NAME "$250,000 - $999,999 (Property Values)" 
    EXPRESSION (([T_emv_02] >= 250000) AND ([T_emv_02] < 1000000)) 
    COLOR 51 153 51 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "prop_val.html" 
  END 
  CLASS 
    NAME "$1,000,000 - $67,388,000 (Property Values)" 
    EXPRESSION (([T_emv_02] >= 1000000) AND ([T_emv_02] <= 67388000)) 
    COLOR 0 0 0 
    OUTLINECOLOR 153 153 153 
    TEMPLATE "prop_val.html" 
  END 
  HEADER "prop_val_header.html" 
  FOOTER "prop_val_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Land Use" 
  DATA land_use 
  STATUS OFF 
  TYPE POLYGON 
  CLASSITEM Land_Use 
  CLASS 
    NAME "Commercial (Land Use)" 
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    EXPRESSION "Commercial" 
    COLOR 153 153 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "land_use.html" 
  END 
  CLASS 
    NAME "Industrial (Land Use)" 
    EXPRESSION "Industrial" 
    COLOR 255 255 153 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "land_use.html" 
  END 
  CLASS 
    NAME "Institutional (Land Use)" 
   EXPRESSION "Institutional" 
    COLOR 153 255 255 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "land_use.html" 
  END 
  CLASS 
    NAME "Parking (Land Use)" 
    EXPRESSION "Parking" 
    COLOR 153 153 153 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "land_use.html" 
  END 
  CLASS 
    NAME "Parks and Rec (Land Use)" 
    EXPRESSION "Parks and Recreation" 
    COLOR 204 255 204 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "land_use.html" 
  END 
  CLASS 
    NAME "Residential (Land Use)" 
    EXPRESSION "Residential" 
    COLOR 255 153 153 
    OUTLINECOLOR 0 0 0 
    TEMPLATE "land_use.html" 
  END 
  HEADER "land_use_header.html" 
  FOOTER "land_use_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Vacant Lots" 
  DATA vacant 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Vacant Lots" 
    OUTLINECOLOR 0 0 0 
    COLOR 204 153 102 
    TEMPLATE "vacant.html" 
  END 
  HEADER "vacant_header.html" 
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  FOOTER "vacant_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Other Greenspace" 
  DATA othergreen 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Other Greenspace" 
    OUTLINECOLOR 0 0 0 
    COLOR 51 204 51 
    TEMPLATE "othergreen.html" 
  END 
  HEADER "othergreen_header.html" 
  FOOTER "othergreen_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Community Gardens" 
  DATA commgard 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Community Gardens" 
    OUTLINECOLOR 0 0 0 
    COLOR 0 255 0 
    TEMPLATE "commgard.html" 
  END 
  HEADER "commgard_header.html" 
  FOOTER "commgard_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Churches" 
  DATA church 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Churches" 
    OUTLINECOLOR 0 0 0 
    COLOR 204 0 0 
    TEMPLATE "church.html" 
  END 
  HEADER "church_header.html" 
  FOOTER "church_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Community Organizations" 
  DATA commun 
  STATUS OFF 
  TYPE POLYGON 
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  CLASS 
    NAME "Community Organizations" 
    OUTLINECOLOR 0 0 0 
    COLOR 102 0 153 
    TEMPLATE "commun.html" 
  END 
  HEADER "commun_header.html" 
  FOOTER "commun_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Daycares" 
  DATA daycare 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Child Care Centers" 
    OUTLINECOLOR 0 0 0 
    COLOR 255 0 255 
    TEMPLATE "daycare.html" 
  END 
  HEADER "daycare_header.html" 
  FOOTER "daycare_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Senior Care Centers" 
  DATA elderly 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Senior Care Centers" 
    OUTLINECOLOR 0 0 0 
    COLOR 0 0 255 
    TEMPLATE "elderly.html" 
  END 
  HEADER "elderly_header.html" 
  FOOTER "elderly_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Shelters" 
  DATA shelters 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Shelters" 
    OUTLINECOLOR 0 0 0 
    COLOR 255 153 0 
    TEMPLATE "shelters.html" 
  END 
  HEADER "shelters_header.html" 
  FOOTER "shelters_footer.html" 
  TOLERANCE 1 



GIS and the Internet     x 

 

END 
 
LAYER 
  NAME "Schools" 
  DATA schools 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Schools" 
    OUTLINECOLOR 0 0 0 
    COLOR 255 255 0 
    TEMPLATE "schools.html" 
  END 
  HEADER "schools_header.html" 
  FOOTER "schools_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "MCDA" 
  DATA mcda 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "MCDA-Owned Properties" 
    OUTLINECOLOR 0 0 0 
    COLOR 0 153 153 
    TEMPLATE "mcda.html" 
  END 
  HEADER "mcda_header.html" 
  FOOTER "mcda_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Parks" 
  DATA parks 
  STATUS OFF 
  TYPE POLYGON 
  CLASS 
    NAME "Parks" 
    OUTLINECOLOR 0 0 0 
    COLOR 204 255 204 
    TEMPLATE "parks.html" 
  END 
  HEADER "parks_header.html" 
  FOOTER "parks_footer.html" 
  TOLERANCE 1 
END 
 
LAYER 
  NAME "Streets" 
  DATA tlg_road 
  STATUS OFF 
  TYPE LINE 
#  LABELMAXSCALE 3000 
  LABELITEM "Label"  
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  CLASS 
    NAME "Streets" 
    COLOR 0 0 0 
    TEMPLATE "tlg_road.html" 
    LABEL 
      COLOR 0 0 255 
      BACKGROUNDCOLOR 255 255 255 
      TYPE TRUETYPE 
      FONT arial 
      SIZE 8 
      POSITION CC 
 ANGLE AUTO 
      MINDISTANCE 250 
      FORCE FALSE 
      PARTIALS FALSE 
      BUFFER 1 
      ANTIALIAS TRUE 
    END 
  END 
  HEADER "tlg_road_header.html" 
  FOOTER "tlg_road_footer.html" 
  TOLERANCE 3 
END 
 
LAYER 
  NAME "Highways" 
  DATA highways 
  STATUS OFF 
  TYPE LINE 
  CLASS 
    NAME "Highways" 
    COLOR 255 0 0 
    SYMBOL "circle" 
    SIZE 3 
    TEMPLATE "highways.html" 
  END 
  HEADER "highways_header.html" 
  FOOTER "highways_footer.html" 
  TOLERANCE 3 
END 
 
LAYER 
  NAME "Bus Routes" 
  DATA busroute 
  STATUS OFF 
  TYPE LINE 
  CLASS 
    NAME "Bus Routes" 
    COLOR 0 0 255 
    SYMBOL "circle" 
    SIZE 2 
    TEMPLATE "busroute.html" 
  END 
  HEADER "busroute_header.html" 
  FOOTER "busroute_footer.html" 
  TOLERANCE 3 
END 
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LAYER 
  NAME "Bike Trails/Lanes" 
  DATA biketrls 
  STATUS OFF 
  TYPE LINE 
  CLASSITEM Stage 
  CLASS 
    NAME "Existing (Bike Trails/Lanes)" 
    EXPRESSION "Existing" 
    COLOR 0 255 255 
    SYMBOL "dashed1" 
    SIZE 2 
    TEMPLATE "biketrls.html" 
  END 
  CLASS 
    NAME "Planned (Bike Trails/Lanes)" 
    EXPRESSION "Planned" 
    COLOR 0 255 0 
    SYMBOL "dashed1" 
    SIZE 2 
    TEMPLATE "biketrls.html" 
  END 
  CLASS 
    NAME "Proposed (Bike Trails/Lanes)" 
    EXPRESSION "Proposed" 
    COLOR 255 255 0 
    SYMBOL "dashed1" 
    SIZE 2 
    TEMPLATE "biketrls.html" 
  END 
  HEADER "biketrls_header.html" 
  FOOTER "biketrls_footer.html" 
  TOLERANCE 3 
END 
 
LAYER 
  NAME "LUSTs" 
  DATA lustpt 
  STATUS OFF 
  TYPE POINT 
  CLASS 
    NAME "Leaking Underground Storage Tanks (LUSTs)" 
    COLOR 153 0 153 
    SYMBOL 'circle' 
    SIZE 7 
    TEMPLATE "lustpt.html" 
  END 
  HEADER "lustpt_header.html" 
  FOOTER "lustpt_footer.html" 
  TOLERANCE 5 
END 
 
LAYER 
  NAME "VIC Sites" 
  DATA vicpt 
  STATUS OFF 
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  TYPE POINT 
  CLASS 
    NAME "Voluntary Investigation & Cleanup (VIC) Sites" 
    COLOR 255 0 0 
    SYMBOL 'circle' 
    SIZE 7 
    TEMPLATE "vicpt.html" 
  END 
  HEADER "vicpt_header.html" 
  FOOTER "vicpt_footer.html" 
  TOLERANCE 5 
END 
 
LAYER 
  NAME "TRI Sites" 
  DATA tript 
  STATUS OFF 
  TYPE POINT 
  CLASS 
    NAME "Toxic Release Inventory (TRI) Sites" 
    COLOR 0 255 255 
    SYMBOL 'circle' 
    SIZE 7 
    TEMPLATE "tript.html" 
  END 
  HEADER "tript_header.html" 
  FOOTER "tript_footer.html" 
  TOLERANCE 5 
END 
 
LAYER 
  NAME "Boulevard Trees" 
  DATA blvdtrees 
  STATUS OFF 
  TYPE POINT 
  CLASS 
    NAME "Boulevard Trees" 
    COLOR 0 153 0 
    SYMBOL 'circle' 
    SIZE 4 
    TEMPLATE "blvdtrees.html" 
  END 
  HEADER "blvdtrees_header.html" 
  FOOTER "blvdtrees_footer.html" 
END 
 
LAYER 
  NAME "Boulevard Gardens" 
  DATA blvdgard 
  STATUS OFF 
  TYPE POINT 
  CLASS 
    NAME "Boulevard Gardens" 
    COLOR 102 51 0 
    SYMBOL 'circle' 
    SIZE 4 
    TEMPLATE "blvdgard.html" 
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  END 
  HEADER "blvdgard_header.html" 
  FOOTER "blvdgard_footer.html" 
END 
 
LAYER 
  NAME "Streets_anno" 
  DATA tlg_road 
  STATUS DEFAULT 
  TYPE ANNOTATION 
  LABELMAXSCALE 3000 
  LABELITEM "Streetall" 
  CLASS 
    LABEL 
      COLOR 0 0 255 
      BACKGROUNDCOLOR 255 255 255 
      TYPE TRUETYPE 
      FONT arial 
      SIZE 8 
      POSITION CC 
      ANGLE AUTO 
      MINDISTANCE 250 
      FORCE FALSE 
      PARTIALS FALSE 
      BUFFER 1 
 ANTIALIAS TRUE 
    END 
  END 
END 
 
LAYER 
  NAME "Buffer" 
  DATA neighbuf 
  STATUS DEFAULT 
  TYPE POLYGON 
  CLASS 
    OUTLINECOLOR 0 0 0 
    SYMBOL "circle" 
    SIZE 2 
  END 
END 
 
END 
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APPENDIX B: Internet Map Server Template File 
 

<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN"> 
<html> 
 
<head> 
  <title>PNEI Internet Map Server</title> 
 
  <script language="JavaScript"> 
 
    function mapplet_apply(name, minx, miny, maxx, maxy, redraw) 
      { 
      document.mapserv.imgbox.value = minx + " " + miny + " " + maxx + " " + 
maxy; 
      document.mapserv.imgxy.value = minx + " " + miny; 
      } 
 
    function mapplet_error(message) 
      { 
      alert(message); 
      } 
 
    function reloader() 
 { 
 if (document.mapserv.mode[1].checked) 
   { 
   document.mapplet.boxon(); 
   } 
 else 
   { 
   if (document.mapserv.zoom[0].checked) 
     { 
     document.mapplet.boxon(); 
     } 
   else 
     { 
     document.mapplet.boxoff(); 
     document.mapserv.imgxy.value="249.5 176.5"; 
     } 
   } 
 } 
 
    function layer_check() 
 { 
 if (document.mapserv.mode[1].checked) 
   { 
   alert("Changing Layer Selections only available in Browse mode"); 
   } 
 else 
   { 
   document.mapserv.zoom[1].checked=true; 
        document.mapserv.imgxy.value="249.5 176.5"; 
   } 
 } 
 
    function mode_check() 
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 { 
      if (document.mapserv.mode[1].checked) 
   { 
   alert("Zoom Option only available in Browse mode"); 
   } 
      else 
   { 
   if (document.mapserv.zoom[0].checked) 
     { 
     document.mapplet.boxon(); 
     } 
   else 
     { 
     document.mapplet.boxoff(); 
     document.mapserv.imgxy.value="249.5 176.5"; 
     } 
   } 
 } 
       
    function fullzoom() 
      { 
 var URL; 
 
 if (!(document.mapserv.mode[1].checked)) 
   { 
        URL = "http://mapserver.geog.umn.edu/cgi-bin/mapserv?"; 
   URL += "map=[map]&savequery=true&zoom=2&mode=browse"; 
   for (var i=0; i<document.mapserv.layer.length; i++) 
     if (document.mapserv.layer.options[i].selected) 
       URL += "&layer=" + document.mapserv.layer.options[i].value; 
 
        window.location.href = URL; 
   } 
 else 
        { 
        document.mapserv.zoom[1].checked=true; 
   mode_check() 
   } 
 } 
  </script> 
</head> 
 
<body onLoad="reloader()"> 
  <center> 
  <form name="mapserv" method="GET" action="/cgi-bin/mapserv"> 
    <input type="hidden" name="map" value="[map]"> 
    <input type="hidden" name="imgext" value="[mapext]"> 
    <input type="hidden" name="imgxy" value="299.5 212"> 
    <input type="hidden" name="imgbox" value="-1 -1 -1 -1"> 
    <input type="hidden" name="savequery" value="true"> 
    <p> 
    <table border=1 cellpadding=3> 
      <tr> 
        <td cellpadding=10 align=center colspan=3> 
        <h2>PNEI Internet Map Server</h2> 
      </tr> 
 <tr> 
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        <td align=center colspan=2> 
     <applet codebase="/~pitt0031/phillips/java/mapplet" 
code="mapplet.class"  
            width="500" height="354" name="mapplet" MAYSCRIPT> 
          <param name="image" value="http://[host][img]"> 
          </applet> 
          <p align="center"><img src="[scalebar]"> 
   </td> 
   <td valign=top align=center rowspan=1> 
     <p align="center"><font 
face=arial,helvetica><b>Legend</b></font><br> 
          <img src="[legend]"> 
          <p align="center"> <img src="[ref]"><br><br> 
     <u>Neighborhood Sections</u><br> 
     VV = Ventura Village<br> 
     WP = West Phillips<br> 
     MP = Midtown Phillips<br> 
     EP = East Phillips 
        </td> 
      </tr> 
      <tr> 
        <td align=top colspan=3><div align="center"><font size=+1><u>Map 
Controls</u></font></div></td> 
      </tr> 
      <tr> 
        <td valign="top"> 
          <img source="graphics/small.gif" width="200" height="1"><br> 
          <b>Select Map Mode:</b><br> 
            <input type=radio name=mode 
onClick="document.mapserv.zoom[1].click()" value="browse" checked> Browse<br> 
            <input type=radio name=mode onClick="document.mapplet.boxon()" 
value="nquery"> Query<br> 
            <br> 
          <b>Select Zoom Option<br> 
            (Browse Mode only):</b><br> 
            <input type=radio name=zoom onClick="mode_check()" value="2" 
[zoom_2_check]> Zoom In<br> 
       <input type=radio name=zoom onClick="mode_check()" value="1" 
[zoom_1_check]> Recenter Map<br> 
       <input type=radio name=zoom onClick="mode_check()" value="-2" 
[zoom_-2_check]> Zoom Out<br> 
       <input type=radio name=zoom onClick="fullzoom()"> Zoom to Full 
Extent 
        </td> 
        <td valign="top"> 
          <b>Select Layers to Display/Query<br> 
          (Browse Mode only):</b><br> 
          Use 'Ctrl' to select multiple layers<br> 
            <select multiple name="layer" onChange="layer_check()" size="6"> 
              <option style="color:#996633;" value="LUSTs" [LUSTs_select]> 
Leaking Underground Storage Tanks (LUSTs) 
    <option style="color:#996633;" value="TRI Sites" [TRI 
Sites_select]> Toxic Release Inventory (TRI) Sites 
              <option style="color:#996633;" value="VIC Sites" [VIC 
Sites_select]> Voluntary Investigation & Cleanup (VIC) Sites 
         <option style="color:#00CC00;" value="Boulevard Gardens" 
[Boulevard Gardens_select]> Boulevard Gardens 
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         <option style="color:#00CC00;" value="Boulevard Trees" 
[Boulevard Trees_select]> Boulevard Trees 
         <option style="color:#00CC00;" value="Community Gardens" 
[Community Gardens_select]> Community Gardens 
         <option style="color:#00CC00;" value="Other Greenspace" [Other 
Greenspace_select]> Other Greenspace 
    <option style="color:#00CC00;" value="Parks" [Parks_select]> 
Parks 
         <option style="color:#00CC00;" value="Vacant Lots" [Vacant 
Lots_select]> Vacant Lots 
              <option style="color:#990099;" value="Bike Trails/Lanes" [Bike 
Trails/Lanes_select]> Bike Trails/Lanes 
    <option style="color:#990099;" value="Bus Routes" [Bus 
Routes_select]> Bus Routes 
    <option style="color:#990099;" value="Highways" 
[Highways_select]> Highways 
              <option style="color:#990099;" value="Land Use" [Land 
Use_select]> Land Use 
    <option style="color:#990099;" value="MCDA" [MCDA_select]> 
MCDA-Owned Properties 
              <option style="color:#990099;" value="Parcels" 
[Parcels_select]> Parcels 
              <option style="color:#990099;" value="Property Values" 
[Property Values_select]> Property Values 
              <option style="color:#990099;" value="Streets" 
[Streets_select]> Streets 
              <option style="color:#00CCCC;" value="Census - Age" [Census - 
Age_select]> Census 2000 - Percent < 21 years old 
              <option style="color:#00CCCC;" value="Census - Race" [Census - 
Race_select]> Census 2000 - Percent Non-White 
              <option style="color:#00CCCC;" value="Census - Population 
Density" [Census - Population Density_select]> Census 2000 - Population 
Density (per Square Mile) 
    <option style="color:#CC0000;" value="Churches" 
[Churches_select]> Churches 
    <option style="color:#CC0000;" value="Community Organizations" 
[Community Organizations_select]> Community Organizations 
    <option style="color:#CC0000;" value="Daycares" 
[Daycares_select]> Child Care Centers 
    <option style="color:#CC0000;" value="Schools" 
[Schools_select]> Schools 
    <option style="color:#CC0000;" value="Senior Care Centers" 
[Senior Care Centers_select]> Senior Care Centers 
    <option style="color:#CC0000;" value="Shelters" 
[Shelters_select]> Shelters 
            </select> 
     <p align="center"> 
          <input type="submit" name="submit" value="Redraw/Query"> 
        </td> 
        <td valign="top"> 
     <b>Data Categories:</b><br> 
     <font color="#996633">Potential & Actual Sources of 
Pollution</font><br> 
     <font color="#00CC00">Urban Greenspace</font><br> 
     <font color="#990099">Transportation & Built Environment</font><br> 
     <font color="#00CCCC">People</font><br> 
     <font color="#CC0000">Social Infrastructure</font><br> 
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     <center><p><a 
href="http://www.socsci.umn.edu/~pitt0031/pages/help.html" 
target="blank">Help Page</a> 
     <p><a 
href="http://www.socsci.umn.edu/~pitt0031/pages/metadata.html" 
target="blank">About the Data</a> 
     <p><a 
href="http://www.socsci.umn.edu/~pitt0031">Home</a></center><br> 
        </td> 
      </tr> 
    </table> 
  </form> 
  </center> 
</body> 
</html> 
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APPENDIX C: Static Map Images 
 

Map 1: Greenspace 
 
Map 2: Pollution Sites & Greenspace 
 
Map 3: Neighborhood Facilities & Greenspace 
 
Map 4: Land Use 
 
Map 5: Property Values 
 
Map 6: Census 2000: Percent Minority 
 
Map 7: Census 2000: Percent Less Than 21 Years Old 
 
Map 8: Census 2000: Population Density (per Square Mile) 
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APPENDIX D: Additional Web Pages 
 

Figure 1: Index Page 
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Figure 2: Internet Map Server Intro Page 
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Figure 3: Static Map Images Intro Page 
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Figure 4: Help Page 
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Figure 5: Metadata Page 
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APPENDIX E: Survey Consent Form 
 

Survey Consent Form 

The purpose of this survey is to obtain some general feedback about the Phillips Neighborhood 
Environmental Inventory website, particularly your opinions concerning the Internet Map Server 
and the Static Map Images. 

Shane Pittman, a graduate student in Geography at the University of Minnesota, is conducting 
this survey. Shane is working with Corrie Zoll of the Greenspace Partners on the Phillips 
Neighborhood Environmental Inventory website as part of his Capstone project for his Master's 
Degree. If you would like to contact Shane with any questions or concerns, you can reach him at 
the following email address: 

pacovilla22@hotmail.com 

Confidentiality:  

You have been selected to take this survey because of your interest and involvement in the 
Greenspace Partners. The records of the study will be kept private. The results of the survey will 
be anonymously sent to Shane Pittman's email account and only he will have access to this 
information, further ensuring the privacy of those who take the survey.  

Voluntary Nature of this Study:  

Your decision to participate in this survey is strictly voluntary. After reading the above consent 
form, if you choose to take the survey, please click on the "Take the Survey" button below to 
begin. Thank you for your time. 

Take the Survey 
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APPENDIX F: User Survey 
 

Phillips Neighborhood Environmental Inventory Website Survey  
 
The purpose of this survey is to assess the value of the new PNEI (Phillips Neighborhood 
Environmental Inventory) Website. The website is divided into two main sections. The first is an 
Internet Map Server that allows the user to turn each layer of data on or off, displaying only the 
desired information. The Internet Map Server also allows the user to query the data to gain 
specific information about a particular item on the map. The second section is a series of static 
maps, each displaying data layers in a different category (ex. greenspace, land use, census data, 
etc). The user doesn't have the ability to alter the content of these maps.  
 
As a potential user of this website, you have been selected to give feedback on it. Please take 15-
20 minutes and fill out this survey. Thanks in advance for your cooperation. 
 
Section One: General Information 
 
1. What type of Internet connection do you use most?  

a. 56k Modem  

b. DSL, Cable (Broadband), or ISDN  

c. T1, T2, or higher 
 
2. In an average day, how much do you use the Internet?  

a. less than 30 minutes  

b. 30 minutes - 1 hour  

c. 1 hour - 2 hours  

d. 2 hours - 3 hours  

e. more than 3 hours 
 
3. In an average week, how much do you use the Internet to browse for information about the 
Phillips Neighborhood?  

a. less than 30 minutes  

b. 30 minutes - 1 hour  

c. 1 hour - 2 hours  

d. 2 hours - 3 hours  

e. more than 3 hours 
 
4. Give some examples of Phillips Neighborhood information that you search for on the Internet. 
Section Two: Internet Map Server 
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If this is your first time using the website, please read the Help Section available on the Internet 
Map Server. This section will provide basic information about this part of the website. Then feel 
free to browse the Map Server and familiarize yourself with its capabilities. When you're ready, 
please answer the questions below 
 
Appearance 
 
5. Rate the overall appearance of the Internet Map Server.  

a. Not Pleasing  

b. Somewhat Not Pleasing  

c. Not Sure  

d. Somewhat Pleasing  

e. Pleasing 
 
6. What features on the page do you find confusing because of their appearance? How would you 
improve them? 
 
Difficulty of Use 
 
7. Rate the overall difficulty of using the Internet Map Server.  

a. Difficult  

b. Somewhat Difficult  

c. Not Sure  

d. Somewhat Easy  

e. Easy 
 
8. What specific parts of the Internet Map Server do you find difficult to use? 
 
Content 
 
9. Rate the data content of the Internet Map Server.  

a. Insufficient  

b. Somewhat Insufficient  

c. Not Sure  

d. Somewhat Sufficient  

e. Sufficient 
 
10. What additional data would you add to the Internet Map Server about the Phillips 
Neighborhood? 
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Usefulness 
 
11. Rate the overall usefulness of the Internet Map Server.  

a. Not Useful  

b. Somewhat Not Useful  

c. Not Sure  

d. Somewhat Useful  

e. Useful 
 
12. What options would you add to the Internet Map Server that would make it more valuable? 
 
Section Three: Static Map Images 
 
At this point, please take a few minutes to browse through the maps available from the Static 
Map Images section of the website. Once you're familiar with the maps, please answer the 
following questions. 
 
Appearance 
 
13. Rate the overall appearance of the static map images.  

a. Not Pleasing  

b. Somewhat Not Pleasing  

c. Not Sure  

d. Somewhat Pleasing  

e. Pleasing 
 
14. What features would you change to improve the appearance of the static map images? 
 
 
 
 
 
 
 
 
 
 
 
Difficulty of Use 
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15. Rate the overall difficulty of using the static map images.  

a. Difficult  

b. Somewhat Difficult  

c. Not Sure  

d. Somewhat Easy  

e. Easy 
 
16. What specific parts in the Static Map Images section were difficult to use? 
 
Content 
 
17. Rate the data content of the static map images.  

a. Insufficient  

b. Somewhat Insufficient  

c. Not Sure  

d. Somewhat Sufficient  

e. Sufficient 
 
18. What data combinations for the Phillips Neighborhood would you add to the Static Map 
Images section (ex. Churches and Boulevard Trees is one data combination that does not 
currently exist on the same map)? 
 
Usefulness 
 
19. Rate the overall usefulness of the static map images.  

a. Not Useful  

b. Somewhat Not Useful  

c. Not Sure  

d. Somewhat Useful  

e. Useful 
 
20. What options would you add to the Static Map Images section that would make it more 
useful? 
 
 
 
 
Section Four: Conclusion 
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21. Overall, how useful is the website?  

a. Not Useful  

b. Somewhat Not Useful  

c. Not Sure  

d. Somewhat Useful  

e. Useful 
 
22. Now that you've visited the website and are aware of its capabilities, how much might you 
use the website in an average week?  

a. less than 30 minutes  

b. 30 minutes - 1 hour  

c. 1 hour - 2 hours  

d. 2 hours - 3 hours  

e. more than 3 hours 
 
23. Which section of the website would you use most?  

a. Internet Map Server  

b. Static Map Images  

c. I would use them both equally 
 
24. Please explain your answer to question 23. 
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