Real-time information delivery of spatial data


ABSTRACT

Real-time information delivery of spatial data presents unique challenges to researchers. This poster seeks to explore the status of real-time information delivery technologies adoption and implementation and existing and suggested spatial data management frameworks, and suggest the development of methods for the evaluation of these management systems.

Categories and Subject Descriptors
H.2.8 [Database Management] Database Applications – Spatial databases and GIS. 
General Terms
Management, Design, Human Factors, Standardization.
Keywords
Real-time information delivery, geographic information systems, spatial data management.

1. INTRODUCTION

Prior to recent Web 2.0 technologies and in part due to the static limitations of representing spatial data in print cartographic resources, cartographers attempting to symbolize the relation of themes in measures of space often had to hold time fixed [4]. Cartographers often chose to display thematic values over periods with visual attributes as opposed to depicting temporal changes. These “analog roots” of cartography for the treatment of time delayed the incorporation of motion and other improvements that may have helped users to visualize time in cartographic resources [4]. Issues related to subdividing, measuring, and versioning time not only affected cartography, but also spatial data management.

While researchers have utilized advances in dynamic digital technology to visualize temporal changes in spatial data, the demands of individuals and organizations for real-time spatial data delivery require further development and implementation of spatial infrastructures [8]. A primary advantage of working in the real-time environment is the potential to coordinate multiple organizations and individuals for the more efficient implementation of community activities, such as emergency response or transportation management. Several challenges to implementation exist, including institutional, technological, and usability barriers. In order for researchers to overcome those challenges, this poster seeks to explore the status of real-time information delivery technologies adoption and implementation, and the advantages and disadvantages of existing spatial data management frameworks, and call for methods of their evaluation.
2. SPATIAL DATA MANAGEMENT

Spatial data is “information about the location and shape of geographic features and the relations between them, usually stored as coordinates and topology” [7]. Spatial data includes a location in space-time and the attributes related to that location. The management of that spatial data affects decision-making and management in the areas of defense, the economy, society, the environment, and various others. In order to influence the decision-making of stakeholders in government agencies or other organizations, researchers and concerned individuals alike must possess some knowledge of the technologies related to real-time information delivery and spatial data management. Regardless of whether the issue is protecting wetlands, choosing the most successful site for a retail store, or disaster response, spatial data management matters. 
Government agencies, corporations, and other organizations understand the value of spatial data management, but real-time information delivery heightens the importance of time in the interoperability and findability of spatial data [1]. Spatial data management enables organizations to locate the closest qualified worker for a job, assists consumers with locating stores that have products they seek, and provide users driving directions to and from almost anywhere [5]. These advantages enable all information systems to include spatial data in their decisions and real-time information delivery supplements those decisions with up-to-date information. 
3. REAL-TIME INFORMATION DELIVERY
“Many time-critical applications, such as emergency response, location-based services, real-time traffic management, and environmental monitoring” need instant remote access to real-time spatial data that is as up-to-date as possible [6]. For this to occur many of these services require real-time information delivery on a network shared by multiple organizations and individuals through mobile technologies, such as non-profit organizations, private firms, or government agencies [2]. Each individual organization needs to overcome institutional barriers and technical issues for implementation of real-time information delivery [6].

Advantages of real-time information delivery of spatial data center on enabling governments, organizations, and corporations to make informed decisions on policies and procedures based on space and time issues related to events. For the problems where time and space in conjunction with attributes of an event are crucial, real-time information delivery is not only necessary, but in some instances vital. While improved real-time information delivery of spatial data reducing the billions of dollars lost related to traffic congestion and other temporal issues are important, the advantages of a real-time delivery environment that incorporates spatial and temporal data are best illustrated through its use or misuse in emergency response situations [8]. Emergency response issues that require real-time information delivery save both property, reconstruction costs, and lives.

4. IMPORTANCE

Large-scale disasters, e.g. terrorist attacks, earthquakes, floods, bridge collapses or hurricanes, require the coordinated efforts of a variety of organizations, e.g. federal and state agencies, volunteer organizations, and residents, to respond quickly and minimize loss [2]. The need for evaluation of methods of real-time information delivery of spatial data and the spatial data management systems related to that delivery is best illustrated in the recent failures of existing emergency response infrastructures for two disasters in the U.S. To illustrate, “1607 governmental and non-governmental organizations responded to the 9/11 terror attacks in New York City,” however, incompatible location-based technologies did not allow individuals from different organizations to communicate with each other [3]. More recently, the inability of professional emergency responders to communicate left thousands of Katrina survivors stranded in the New Orleans Convention Center until the Federal Emergency Management Agency (FEMA) was notified by the news media [2]. 
These failures resulted from a lack of real-time information delivery of spatial data and ineffective spatial data management. Despite the promise of improved decision-making through real-time information delivery of spatial data, methods for institutional, technological, and usability evaluation may be required to fully utilize the potential of the Geospatial Web.  
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