Executive Summary

Integrating Geospatial Information Technologies (GIT)

Within Missouri’s Adaptive Enterprise Architecture (MAEA)

The majority of data collected by government has a locational component (i.e. a city, a county, a state, a zip code, a watershed, an address) identified.  The Geospatial Information Technologies (GIT) discipline describes the technologies used to acquire and manage information about the location as well as characteristics of features and events to assess their impact on citizens.  The business trends driving these technologies include the growing development of web-based spatial applications, the increased use of spatial data, the increased demand for location-based services and decision making, as well as the growing need to support mobile applications.

The development and implementation of the GIT initiative within the Missouri Adaptive Enterprise Architecture (MAEA) began in the summer of 2003.  GIT was incorporated within the Information Domain area and in this manner has been directly linked to the enterprise architecture information framework being developed for Missouri.  To date this activity has developed the geospatial discipline and identified the technology areas and many aspects of the standards, compliances, and products that define the scope of this technology and its applications.  

The ability to use the location on the earth’s surface as the relational linkage between data and information greatly improves government’s ability to create functional integration of programs, projects, and services to support its designated mandates, missions, and goals.  This architecture effort’s aim is to incorporate these geospatial aspects of data across the enterprise in order to create spatially enabled enterprise information architecture.  To achieve this incorporation, GIT must be moved from the project-based tool to the programmatic implementation within the enterprise.  Only through this information evolution can the true goals of integration, interoperability, and data sharing be achieved.

Benefits realized through the development and adoption of the best practices, standards, and compliances identified through the MAEA effort are the ability to query and provide a visual representation of relationships between objects and events.  This will facilitate better and faster decision-making.  The activity will also support risk mitigation as applied to both natural and man-made systems, plus increase our ability to facilitate emergency response and planning to support homeland security objectives.  This is paramount to providing for the health, safety and welfare of all Missourians.  By following the standards, compliances, and best practices outlined within this GIT architecture, the state will facilitate unprecedented inter-agency coordination and cooperation via the ability to discover and analyze relationships available only through the incorporation of location.

As the GIT documentation and architecture moves forward, long-term paybacks include the linkage of standards with business practices.  This has the potential of unifying the data development to enable easier integration and improved interoperability.  The creation of quantitative evaluation criteria as metrics of compliancy and for the development of information systems RFP’s will provide decision makers and purchasing officers new tools for bid evaluations that build onto the foundation of the target IT solution.  These same evaluations create the fodder for which negotiations with providers can be structured.

Short-term paybacks can be documented in the experience of the Missouri Department of Transportation (MoDOT) where the development of the GIT architectural components were leveraged in a post-award scenario to help provide guidance to, and structure for a vendor in the delivery of a web-based solution.  This enabled MoDOT to ensure the developed products and solutions would be able to be adopted, deployed, and supported post-award by their staff.  Through following the standards and best practices outlined in the MAEA’s GIT discipline, their goals for this application were achieved and some resources reallocated to other needed areas.

Integrating Geospatial Information Technologies (GIT)

Within Missouri’s Adaptive Enterprise Architecture (MAEA)

Description of Project

The Geospatial Information Technologies (GIT) discipline describes the technologies used to acquire and manage information about the location and characteristics of man-made and natural features and events above, on and beneath the surface of the earth and to assess their impact on citizens.  Examples include:

· man-made features such as telephone lines, highways and sewer lines,

· natural features such as weather patterns, hydrology (reservoirs and streams) and caves,

· events such as tornados, disease outbreaks and pipeline breaks.

GIT also provides the ability to utilize locational information to model and analyze relationships and present results to enable better decision-making.  Examples include:

· watershed analysis to assess sprawl or agricultural impacts on public water supplies,

· census information analysis to help determine legislative boundaries and to establish enterprise zones for economic development,

· risk analysis to mitigate the impacts of, and emergency response to, natural and man-made disasters.

GIT provides the ability to track man-made and natural features as they change over time and space.  For example, GIT can track urban growth and its impacts on both the municipal infrastructures and on the surrounding rural communities.

The development and implementation of the GIT initiative within Missouri’s Adaptive Enterprise Architecture (MAEA) was started in the summer of 2003.  GIT was incorporated within the Information Domain area and in this manner has been directly linked to Missouri’s enterprise architecture information framework.  The incorporation of GIT enabled greater integration, inter-operability, and sharing of information and resources, both horizontally and vertically among government sectors. To date this activity has developed the geospatial discipline and identified the technology areas and many aspects of the standards, compliances, and products that define the scope of this technology and its applications.

The GIT discipline covers all technologies and standards pertaining to the development of the geospatial infrastructure, its data and metadata.  In addition, products and their compliances are covered in the areas of Imagery (Remote Sensing) and Mapping (including Geographic Information Systems (GIS)), Computer Assisted Design (CAD), Global Positioning Systems (GPS), and Cartography).  Specific geospatial aspects of data acquisition, indexing and delivery (Internet Mapping Services (IMS)) are identified and documented.

Significance to improvement of the operation of government

The majority of data collected by government has a locational component (i.e. a city, a county, a state, a zip code, a watershed, an address) exclusively identified within this discipline.  A spatially-enabled enterprise can model probable outcomes, visualize relationships to resolve issues, and support the integration and sharing of data for better decision support through the development of data content and exchange standards.  The business trends driving these technologies include the growing development of web-based spatial applications, increased use of spatial data by non-traditional users, increased demand for location-based services and decision making, as well as the growing need to support mobile applications.  The development of these components will also support the federal initiatives such as the National Spatial Data Infrastructure, the National Map, and the Geospatial One-Stop.

Through the incorporation of GIT the state will be able to move beyond the simple tabular relational aspects of information to create systems that are more robust in answering the location-based inquiries made by today’s decision makers.  This is achieved by recognizing the fundamental building block of most data is that it is collected to refer to, or provide attributes of, a particular location (i.e. school districts, legislative districts, taxing districts, voting districts, service areas, addresses, or zip codes).  With the development of GPS technologies and their widespread use in documenting the locations of assets for GASB34, homeland security and other reporting requirements, the criticalness of locational information is growing.  By creating locational references for the information held in state and local government, the ability to truly have inter-operable information is greatly leveraged.

For example, two conventionally unrelated data sets (i.e. hospital birth certificates and census block group demographics) can be evaluated against each other to explore relationships of equity of access to service, travel for prenatal care, and other aspects of related to the survivability of children at birth.  How can this occur?  The census data is mapped into cataloging units of geography that have specific boundaries on the earth’s surface.  The birth certificate contains the zip code and address of the hospital at which the birth occurred as well as the address and zip code of the mother.  These provide the necessary references on the earth’s surface to create the linkage between these two elements.  Associations are built from which relationships can be explored, service and location based assessments of equity and access can be quantified, and decisions regarding the provision of these services to be better informed resulting in better care, lower mortality rates, and more directed resource allocations.

The ability to use the location on the earth’s surface as the relational linkage between data and information greatly improves government’s ability to create functional integration of programs, projects, and services to support its designated mandates, missions, and goals.  This architecture effort’s aim is to incorporate these geospatial aspects of data across the enterprise to enable the creation of spatially enabled information architecture.  This provides the ability to answer questions concerning the context of the issue with regards to all other information in the state’s data holdings.

The timeliness of this activity is also important as the opportunity to build and document the standards and best practices for the development of these geospatial data layers.  In this way these architecture components will be able to aid state and local government as they build better geospatial data elements that, through this coordination, will permit greater data sharing and easier integration as more of the locally developed data adheres to these standards from the outset.  With this technological area we have the opportunity be get ahead of the data development and thus impact its direction and development.

It is widely recognized that the data being developed and collected at the local government level is to be the foundational data upon which the state will develop its programs and services as well as assess their accessibility and equity.  The collection of these data and their utilization within and between governmental entities will provide for the development of a ‘one-face’ of government.  To achieve this, the incorporation of GIT must be moved from the project-based tool to the programmatic implementation within the enterprise.  Only through this information evolution can the true goals of integration, inter-operability, and data sharing be achieved.

Benefits realized by service recipients, taxpayers, agency or state.
Through the development and adoption of the best practices, standards, and compliances identified through Missouri’s Adaptive Enterprise Architecture effort, the ability to query and provide a visual representation of relationships between objects and events will facilitate better and faster decision-making.  Examples include the following:

· transportation planning and accident analysis for improved highway safety,

· natural resource protection and management to improve the quality of life for Missourians,

· land records management and assessment for the equitable collection and distribution of taxes,

· health, crime and disaster event modeling ensuring greater public safety by providing analysis, planning and remediation support.

This activity will also facilitate risk mitigation as applied to both natural and man-made systems.  Examples include the following:

· endangered species and habitat management for the enjoyment and benefit of future generations,

· contaminant identification and control for environmental protection,

· public and private water supply protection ensuring safe drinking water,

· assessment and education of health risks for the reduction and elimination of disease and illness.

The ability to facilitate emergency response and planning to support homeland security objectives is paramount to providing for the health, safety and welfare of all Missourians.  Examples include the following:

· hazard identification and asset inventory (i.e. public health agencies, military bases, police and fire departments, etc.) for comprehensive and optimal emergency planning,

· disaster modeling and event simulation ensuring preparedness for saving lives and protecting resources,

· discovery and dissemination of geospatial information for efficient deployment and emergency response,

· mitigation studies to reduce the negative impact of an emergency event on its victims,

· food, shelter and medical service proximity analysis to improve coordination and assessment for disaster recovery.

With GIT standards, compliances, and best practices established within the architecture, state agencies and other governmental organizations will be able to leverage the integration and sharing of geospatial data, information, and general geographic technologies.  This will facilitate unprecedented inter-agency coordination and cooperation via the ability to discover and analyze relationships only available through the incorporation of location into the information architecture.

Return on investment, short-term/long-term payback (include summary calculations).  Projects must exhibit measurable operational benefit.

Long-term paybacks expected as the GIT documentation and architecture moves forward include the linkage of standards with business practices.  This has the potential of unifying data development taking place within the state and will enable easier integration and better interoperability.  The creation of quantitative metric evaluation criteria for information system RFP development will provide decision makers and purchasing officers new tools for bid evaluations that build onto the foundation of the target IT solution.  These same evaluations create the fodder for which negotiations with providers can be structured and agreements and direction given.  These elements will in essence:

· support the development of better decision-making tools,

· provide improved work quality through data based decisions,

· provide a greater use of information gathered by the state and local governments,

· realize better and more efficient utilization of resources,

· create a greater demand for services with an associated higher satisfaction level,

· foster more cooperation and data sharing between groups.

Short-term paybacks realized can be documented in the experience of the Missouri Department of Transportation (MoDOT) where the development of the GIT architectural components were leveraged in a post-award scenario to help provide guidance to, and structure for, a vendor in the delivery of a web-based solution.  This enabled MoDOT to ensure the developed products and solutions would be able to be adopted, deployed, and supported post-award by their staff.  Through following the standards and best practices outlined in the Missouri Adaptive Enterprise Architecture’s GIT discipline, their goals for this application were achieved and some resources reallocated to other needed areas.

