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I began working with geographic information systems (GIS) in 1992 while a Master’s student in geography at the University of North Carolina at Charlotte.  Over the last fourteen years I have applied GIS is a variety of substantive areas, include landscape architecture, retail location, urban planning and crime.  After completing my MA in Geography at the University of North Carolina at Charlotte, I initiated the use of GIS at the Charlotte-Mecklenburg Police Department.  My work there received national recognition and I was hired by the National Institute of Justice in Washington, DC.  In a federal role, I worked to develop cutting edge applications of GIS to crime, terrorism and emergency response issues.  In 2001 I enrolled at the University of Maryland (UMD) College Park.  Since then I have earned another MA in criminology and, just yesterday, successfully defended my dissertation in geography.  My main geography advisor was Jochen Albrecht who introduced me to GIScience and geocomputation.  
My research is underpinned by an abiding interest in human spatio-temporal behavior and the significant role that the urban backcloth plays in shaping that behavior.  The other feature of my professional career is the employment of a variety of methods in my research.  On the quantitative side, I have utilized a range of spatial and aspatial statistical techniques to model phenomena of interest.  More qualitatively, I have conducted primary research observing places and created several surveys of both places and people.

I am currently involved in two major research efforts pertinent to this workshop and to my vision for my own research program.  First, with Dr. David Weisburd, I am collecting longitudinal data on the socio-economic characteristics of street blocks in Seattle, Washington from 1989 to 2004.  These data will serve as the basis for testing theories about how places change over time.  However, there is an urgent need for spatio-temporal techniques to address the following types of issues.  First, the identification of places that experience similar changes in socio-economic characteristics and in crime rates is crucial if we are going to say something meaningful to practitioners and policy-makers about what they should do to prevent a street block from declining.  For example, we need to be able to identify the mechanisms of change.  Are the mechanisms found solely in the socio-economic characteristics of the place?  Or rather, is it the influence from the adjacent streets?  Or perhaps some combination of the two that causes the observed changes?  Second, how can we better understand the interaction among places at different scales?  For example, can a generally positive neighborhood environment ‘dampen’ the effects of a high level of juvenile delinquency on one street?  Or, in contrast, can we identify one street at which an epidemic of violence originates?  The ability to answer these sorts of questions is my goal.  Thus I am very interested in discussions regarding cutting edge computation and visualization models with which to address these questions.  
Second, my dissertation research explores the geography of human behavior.  Specifically, how the routine activities of individuals bring them into contact with other individuals in particular settings and at particular times.  The convergences of these constellations of individual and setting characteristics either facilitate or impede the commission of a crime.  To enable the exploration of agent activity spaces, I have completed an agent-based/GIS model of street robbery in which agents move and interact along the street network and their activity spaces reflect the distribution of population, employment, retail, services, and recreation in Seattle.  

While this effort provides evidence for the potential of using agent-based modeling to analyze and visualize individual-level behavior, there are significant challenges that remain.  One challenge is enabling the routing of agents within an ABM so that agents can ‘decide’ to visit a particular place and be dynamically routed to that place in ‘real-time’.  Dynamic routing along a street network is crucial to the realistic representation of activity spaces.  Another challenge is in visualization of those activity spaces.  Consider an artificial world in which the agents have core places that they visit each day (e.g. their home, workplace, school etc.).  These places are supplemented by other travel (e.g. to the dry cleaner, grocery store, a friends house etc.).  In a dynamic routing model, agents could decide to visit different places within their known realm or add new places.  As the agents found their way to new places, those places would become part of the agent’s activity space.  In this way, the activity spaces of agents would emerge from the simulation.  Another crucial, but underdeveloped, component of this is the visualization of activity spaces.  I have used collected the travel area and then used ArcGIS Tracking Analyst to display the paths but this is a multi-step process.  In addition, methods are needed to characterize activity spaces.  For example, which segments of routes are most traveled?  Is the familiarity of agents with areas the sole criteria for choice of route or are other factors important?  These questions are important to modeling all human behavior in space-time, not just crime.  
These experiences have clearly identified the gaps in computational and visualization tools for understanding change.  I would bring this knowledge as well as the following expertise to the workshop: 1) an in-depth understanding of the challenges of conducting empirical, longitudinal data analysis that incorporates both space and time; 2) experience with the issues and implementation of computational modeling techniques that integrate space and time (i.e. ABM/GIS tools); 3) ideas for developments in these areas and 4) a commitment to translating basic advances into accessible methods and tools for researchers and practitioners.  
Participation in the workshop has two main benefits to my research program.  First, it would provide access to a network of researchers who are committed to advancing the body of knowledge in this area.  Given the lag time between cutting-edge developments and published research, getting to know other researchers who share your interests and are actively working to advance the body of knowledge is critical especially when it is changing as quickly as this one is.  Second, the knowledge and insights that I gain from other participants and the discussion would be leveraged to advance both my own work and that of my future students.

In short, over the next five years I see my three major subsets in my own research program addressing the development of spatio-temporal tools and methods for analysis and visualization.  One subset involves statistical and visualization techniques to examine questions for which we have longitudinal, empirical data.  Another subset emphasizes simulation methods to explore questions for which empirical data is not available or only partially available.  The third subset investigates how to more closely couple GIS and ABM to ‘situate’ simulation in a real environment and to enable dynamic movement within ABM.  It is an exciting time to be involved in computation and visualization.  
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