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ABSTRACT: This paper describes the design and implementation of three web-based geovisualization and 
geocollaboration applications developed for the domain of public health. Each was implemented using Web 2.0 
architecture. First, the Pennsylvania Cancer Atlas is a web-based geovisualization tool for the exploration of county-
level cancer incidence rates using multiple interactive and live-linked statistical representations. Second, the Health 
GeoJunction is a web-based geovisualization and geocollaboration tool for geographic, temporal, and attribute 
filtering of articles from the PubMed medical research database. Finally, the Geo-Explication Web Portal is a web-
based geocollaboration tool for the annotation and dissemination of geovisualization tools, training materials, and 
analysis artifacts collected from the application of geovisualization tools and techniques.  
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INTRODUCTION  
 
Geovisualization involves the interactive exploration of geographically-referenced information graphics in order to 
prompt visual thinking about complex geographic patterns and processes (Slocum et al. 2005). In epidemiology, 
visual thinking informs decision-making regarding the etiologic investigation of disease incidence, deployment of 
limited public health resources, and adoption of health policies and regulations. Geovisualization bridges the gap 
between traditional cartography, concerned with creating maps that communicate information on geographic 
phenomena that are already understood, and scientific visualization, concerned with allowing users to ‘see’ the 
phenomenon in new ways to uncover or clarify things that are unknown or only partially known about the 
phenomenon (e.g., MacEachren 1994). Geovisualization software commonly provides users with multiple 
interactive, live-linked views of geographic information to encourage visual exploration in support of hypothesis 
generation and knowledge construction. While geovisualization was originally conceived as a private activity 
conducted by an individual user (e.g., DiBiase 1990), an emerging sphere of research has acknowledged the 
possibility and utility of spatial technologies that allow for the visual exploration of geographic information by 
multiple users in a group setting (Headley et al. 2002; e.g., MacEachren 2000; MacEachren and Brewer 2004; 
Slocum et al. 2001); this new area of research is referred to as geocollaboration. Although considered separate 
disciplines, the theoretical underpinnings of geovisualization and geocollaboration overlap significantly and the 
distinction between the two fields is often blurred. This paper introduces and describes three applications of 
geovisualization and geocollaboration to public health currently under development at the Penn State Geographic 
Visualization Science, Technology, and Applications (GeoVISTA) Center: (1) the Pennsylvania Cancer Atlas (PA-
CA), (2) the Health GeoJunction, and (3) the GeoExplication Web Portal (G-EX Portal).  
 
The three applications presented here are similar in their online accessibility and Web 2.0 architecture. Most early 
geovisualization tools were developed as desktop applications. When available online, access of geovisualization 
tools often follows a Web 1.0 model of file sharing, where the application and accompanying datasets are 
downloaded in their entirety first and ran locally. The applications we present here are designed specifically for 
online access using Web 2.0 architecture. The Web 2.0 concept describes a transition from the Internet as a simple 
computer-to-computer transfer mechanism (i.e., things moving through it) to the Internet as a platform atop which 
disparate data and services are interwoven for personalized use (i.e., things occurring on it) (O'Reilly 2007). Web 
2.0 technologies are characterized by a separation of form (i.e., the data being analyzed) from function (i.e., the 
interface for exploring this data) through the compartmentalization of the application into at least three components: 
(1) one or more front-end clients for interacting with the data, (2) one or more back-end repositories for storing and 
indexing the data, and (3) at least one intermediate script or web service for relaying requests and data between the 
front and back-ends. The three applications described here use Web 2.0 architecture, each using a different variant 
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del.icio.us (http://del.icio.us), Facebook (http://www.facebook.com), and YouTube (http://www.youtube.com), sites 
that allow for the annotation and dissemination of user-generated content based on the Web 2.0 model of social 
networking. The basic architecture of the G-EX Portal includes a Flex client, a Java web service intermediary, and a 
PostGreSQL database indexing the analysis artifacts. However, the web service was written so that other GeoVISTA 
web-based and desktop applications can communicate with it, allowing analysis artifacts to be sent to the repository 
during analysis and bypassing the Flex client altogether. These analysis artifacts are then available for interpretation, 
annotation, and commentary when users visit the Portal. 
 
G-EX users are presented with links to four modules upon entrance into the application: (1) the ‘Search’ module, 
allowing the user to browse, filter, and synthesize analysis artifacts in the repository to which the user has access, (2) 
the ‘Collaborate’ module, allowing the user to view, discuss, and annotate analysis artifacts associated with the 
user’s projects, (3) the ‘Learn’ module, allowing the user to browse and view multimedia tutorials and examples on 
geovisualization tools or analysis techniques (tutorials on the PA-CA and the Health GeoJunction, for example), and 
(4) the ‘Review’ module, allowing the user to review the analysis reports of others. Users may also log into their 
personal G-EX profile space and upload analysis artifacts to the repository. More details concerning the 
conceptualization and design of the G-EX Portal are available in Robinson et al. (2007). 
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