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Abstract

The U.S. National Spatial Data Infrastructure has grown significantly since its formalization in 1994 under Presidential Executive Order 12906.  However, much remains to be accomplished.  Federal government-wide adoption of NSDI principles is not complete. Challenges continue to exist in expanding the NSDI to local levels and the private sector.  

At a recent Geodata Forum held in Washington, DC to address making livable communities a reality, the U.S. NSDI was examined thoroughly by over 460 professionals from government, academia, industry and the international community.  The Geodata Forum and a Congressional Hearing on GIS and Policy led to a number of key recommendations to advance the NSDI. 

This paper provides an overview of the progress and issues of the NSDI date, as well as the FGDC plan for action resulting from the U.S. NSDI Geodata Forum and Congressional Subcommittee on GIS and Policy.   The recommendations and plan are reviewed for potential value to other national SDI programs, and the Global Spatial Data Infrastructure.   A US policy on international collaboration is described.  A call for action is proposed to implement national and regional infrastructures, partnerships and pilot projects to help nations establish and sustain globally compatible SDIs.

Introduction


The genesis of today’s National Spatial Data Infrastructure can be traced back 1953, when the US Office of Management and Budget issued Circular A-16 on Surveying and Mapping. This document created a federal process for the assessment and coordination of the diverse set of surveying and mapping functions being performed across the federal government.

In 1990, the U. S. Office of Management and Budget established a more formal federal coordination activity under a revision to Circular A-16 with the objective of building a “national digital spatial data resource”. The resulting Federal Geographic Data Committee was initially comprised of 12 federal agencies with a mission to assure “coordination of surveying, mapping, and related spatial data activities” within the federal government.  The FGDC formed a Steering Committee, comprised of senior officials from the federal departments and agencies.  A FGDC coordination committee and series of subcommittees were also formed to accomplish the development and coordination of standards, best practices and related programs.  

In 1993, a major study released by the National Research Council solidified the concept of the National Spatial Data Infrastructure.  That document, combined with the strong interest in federal government reform by the Vice President’s National Partnership for Reinventing Government, resulted in the endorsement of formal action to establish a national spatial data infrastructure.   This endorsement ultimately led to the issuance of a Presidential Executive Order 12906 in April 1994.  The Executive Order called for: 

a. The establishment of a National Spatial Data Infrastructure as a key component of the National Information Infrastructure; 

b. The development and use of a National Geospatial Data Clearinghouse.

c. Use of a national distributed framework of data for registering and referencing other themes of geospatial data. 

d. FGDC-endorsed standards for data content, classification and management for use by Federal and available to all other geospatial data producers and users.

This Executive Order established the basis for more aggressive federal efforts to advance the NSDI toward full implementation in partnership with state, local and tribal governments, academia, and the private sector where allowed by law.

U.S. Progress Towards a National Spatial Data Infrastructure 


In the 1990’s, FGDC stakeholders established a core set of essential NSDI components: data content and metadata standards; a nationwide set of Framework Data - geographic data maintained by a myriad of different users; metadata to help inventory, advertise, and intelligently search geographic data sets; a NSDI clearinghouse that allows for catalog searches across multiple clearinghouse sites; and strong partnerships with federal, state, local, tribal governments, and the private sector. 
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Figure 1 Components of the U.S. NSDI
With the transition to the new millennium, significant progress has been achieved against each of the NSDI components:

Standards -  As of December 1999, thirty-three data content standards have been proposed to the FGDC for development.  By December 1999, fourteen of these standards had been endorsed by the FGDC for use nationwide. The FGDC has helped to implement a national metadata standard, which is in broad use at the federal level, and by other communities throughout the nation.   A growing number of federal agencies and local communities are specifying FGDC metadata and data content standards in their contracts for geographic data.  The FGDC is presently working with its stakeholder organizations to formulate common procurement language that can be used by all sectors to encourage the generation of standards compliant geospatial data and metadata.

Metadata –  FGDC metadata standards, tools, and practices have been implemented broadly across the nation.  The application of metadata standards to more thematic social, environmental, and economic issues is expanding.  For example, as part of a NSDI Community Demonstration Project, Police Department staff in city of Baltimore, Maryland have learned the value of NSDI metadata to help local police department staff better manage and share their spatial data related to crime.   The sharing of crime data between jurisdictions has been crucial in enabling local police to work more effectively and collaboratively to identify and address broader crime trends.  Several states have formed pacts with state, local and federal organizations to use FGDC compliant metadata statewide to maximize geospatial data sharing.  Efforts are now underway under the umbrella of the International Standards Organization Technical Committee 211 to implement a global metadata standard.   Once approved, the FGDC will move toward ISO compliance by implementing transition plans and training programs with a national profile of this international standard.  

Framework and other Geospatial Data – A key goal of the NSDI is to establish a nation-wide commitment to the creation of Framework Data that provides a minimum critical set of geospatial data from which other data can be registered and added to meet specific user needs.   Framework Data, which includes orthorectified imagery, elevation and bathymetry, geodetic control, transportation, administrative boundaries, hydrography and cadastral data is intended to be maintained collaboratively by organizations over the same geographic area to support a myriad of local, regional and national uses. Furthermore, Framework Data are not intended to be consistent throughout the nation; rather they are being developed by communities to meet their needs locally and regionally.  Based on a Framework Survey performed by the National States Geographic Information Council, approximately half the counties surveyed were actively producing one or more of the seven components of Framework Data as a vital part of their geospatial infrastructure.  The FGDC is promoting Framework Data practices through regional workshops, and through grants under the FGDC Cooperative Agreements Program.  

Spatial Data Clearinghouse - The US NSDI Clearinghouse is a discovery and access service for geospatial data. Based on FGDC compliant metadata, the Clearinghouse has grown from its first operational site in 1994, to 183 FGDC metadata compliant clearinghouse sites now accessible from six NSDI Clearinghouse gateways.   Of the 183 sites, twenty percent represent federal interests, twenty-five have statewide or university scope, fifteen percent are local communities, and forty percent of sites are international in scope or location.  Since 1998 a rapidly growing component of the Clearinghouse has been international sites. 
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Figure 2 - NSDI Clearinghouse Growth 1994 - 1999
With Clearinghouse concepts taking hold in the United States, compatible Z39.50 and metadata activities in Canada, Australia, and South Africa are helping to form the initial basis of a global Clearinghouse.  There are many other significant Catalog operations such as the MEGRIN sponsored Geographical Data Description Directory, which represents the digital holdings of 23 European national mapping agencies. The ISO Metadata Standard, due to be approved later this year, may be a major catalyst to encourage the broad implementation of metadata more conducive to consistent transnational and global searches for geographic information.

Partnerships – Since its formation, the FGDC has increased its federal stakeholder representation from twelve to seventeen federal departments.  This increase in participation has resulted in large part from the rapid growth of geospatial programs within social and environmental areas of governance, which was highlighted by recent addition of the U.S. Department of Justice and the Department of Health and Human Services to the FGDC.  By the end of 1999, the FGDC had established a stakeholder network of federal, regional, state, local and tribal organizations and communities in the US.  Additionally, the FGDC developed a federally funded Cooperative Agreements Program in 1995 to offer approximately $2 million per year in competitive grants to help communities establish NSDI practices.  Since 1994, over 270 grants have been awarded to communities across the country to help establish metadata, clearinghouse, and other NSDI practices.  This grant program has been a catalyst in creating community incentives to implement NSDI standards and practices. 

In 1998, a series of NSDI Community Demonstration Project sites were implemented in communities located in Pennsylvania, Oregon, Maryland, Wisconsin, California, and Montana.  These projects were designed to provide a detailed illustration of the value of the NSDI to critical community decision-making in the areas of citizen-based land use planning, environmental restoration, crime management, and flood mitigation; and to help build support for broader application of NSDI in communities across the U.S.  The Community Demonstration Projects were founded largely as cooperative partnerships between federal and local governments.  Several members of industry have partnered with communities by providing hardware, software and technical support.    The results of these demonstration project sites are due to be released by summer of 2000.  

Evaluating the NSDI – National Geodata Forum  


While significant progress has been made towards many of the US NSDI goals, there remain many significant issues that are hampering full implementation.   At a recent Geodata Forum held in Washington DC, over 460 members of the private sector, academia, government at all levels, and international representatives gathered to examine the NSDI in the context of  “Making Livable Communities a Reality”.  The results of this forum, and a major Congressional Hearing that immediately followed, helped to solidify a number of recommendations for change to the FGDC and NSDI strategic direction.  Specific recommendations are categorized below:
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Figure 3 – Recommendations from 1999 Geodata Forum and Congressional Hearing

The categories discussed above represent four new areas for strategic focus by the FGDC: expanded national leadership, increased education and outreach, emphasis on community applications, and a more comprehensive strategy for financing the NSDI.  


Expanded National Leadership – The results of the Geodata Forum and the Congressional hearing identified the need for a more flexible national organization with broadened membership from all sectors.  The current FGDC Steering Committee represents stakeholders from local, state and tribal government; academic and private sector interests such as the University Consortium for Geographic Information Sciences; and the OpenGIS Consortium.  These groups represent a broad universe of information producers, service providers, and users of geospatial data, technology, and services.  However, a much broader representation of potential users particularly in the private sector is desirable. This is particularly true as the worldwide web and telecommunications advances provide the opportunity to further integrate geospatial data and services on desktop computers and other personal devices.  

The FGDC’s top priority for the year 2000 is to initiate the formation of a new entity comprised of public and private sector leadership to address national priorities for NSDI.   This new national entity will emphasize an expanded NSDI leadership by the private and public sectors, and will be flexible to the constantly changing mix of policy, political, and technical changes that are typical in today’s world.   It will operate separately from the FGDC, which will continue to provide a focus on federal coordination of NSDI activities.  To accomplish this national organizational initiative, a Drafting Team is being formed to develop the design, strategic direction, operating parameters, and implementation plan for a not for profit national organization by October 2000.  The team will be comprised of representatives from the private, government, and academic sectors.   The Chaordic Alliance, founded by Dee Hock, has been retained to provide guidance in this process. Dee Hock gained fame for his role in establishing an international credit system to serve diverse interests represented by the banking and retail industries.  In parallel to this effort, the structure and processes of the current FGDC are being reviewed to determine changes needed to improve federal coordination of SDI activities.  

Recognizing the opportunities to learn from other SDI developments and the benefits of sharing geospatial information and best practices to deal with broader regional and global issues, the FGDC has issued an international policy statement.  The statement identifies FGDC resources to collaborate internationally on issues of mutual concern, to assist other nations in the construction of compatible SDI’s, and to promote the GSDI as a global service.  The FGDC International policy statement serves to extend the Office Of Management and Budget Circular A-16, which created the FGDC with a largely national focus.


Increased Education and Outreach – Recognizing the need for continued education and awareness programs, the FGDC is investigating ways to increase focus on the development of case studies to help decision makers, policy, and budget staff better understand the value of geospatial information in community decision support. Geodata Forum participants also called for increased GI sciences training, and provided specific recommendations to improve programs in primary education.  As communities and agencies continue to implement the NSDI there is a growing awareness of the need for sharing best practices.  This will also be a focus of  education and outreach activities.

Expanded Resources to fund and operate the NSDI - The Framework Data Survey, National Academy Study, and Geodata Forum identified the critical need for expansion of NSDI financing options to continue and accelerate the growth of the NSDI.  Several actions to increase resources are underway.  

A nationwide Community / Federal Information Partnership grant program, which was eliminated from the fiscal year 2000 budget, is still in negotiation with federal agencies and the Administration for the 2001 budget.  The incentives provided by this grant program would be focused on the awareness building, and implementation of NSDI practices and principles in communities around the country.  This program would also provide a smaller level of funding for federal agencies to increase information availability. Additional programs are being evaluated to further promote the standards and best practices of the NSDI.  A major emphasis will be placed on documenting the cost benefit analysis in programs so that communities can better justify NSDI related resource expenditures with their key budget and program decision-makers.

The FGDC has funded a study to identify potential NSDI financing options in both the federal and private sectors. Financing options would include public and private sector incentives that have as an objective, the reduction of overall costs in data management, the improvement of data quality and consistency, and the increased private sector market for value added geospatial data and services.  By examining similar infrastructure programs in the private and public sectors, the study identifies several possible avenues for expanded national funding of the NSDI.  Each of these mechanisms is examined to determine if it would enhance private and federal funding, enhance quality and consistency, generate and maintain spatial data for the public good, and improve economies of scale to further build and sustain the NSDI.   These resource options also could help smaller communities with limited budgets have greater access to spatial information and infrastructure to support local decision-making, and to be able to collaborate with neighboring communities on broader regional issues.  

Additional focus on Community Applications  - The FGDC is applying increased emphasis on the use of technology and interoperability testbeds to improve community-based decision-making.  In addition to promoting community adoption of metadata and framework data practices, the FY 2000 FGDC Cooperative Agreements Program will solicit proposals from communities to apply OpenGIS Web Mapping interoperability specifications to address issues facing their communities.  The FGDC has also encouraged its stakeholders to apply Web Mapping interoperability specifications to their map servers to make critical data more accessible.  The FGDC is working with all of its stakeholders to define a consistent set of technology, data, and metadata standards to be included in procurements for geospatial information and services.  These actions should encourage accelerated private and public sector adoption of data content, metadata, and OpenGIS interoperability specifications in their products to take advantage of increased data availability on the WWW.  

Towards a Global Spatial Data Infrastructure

As described above, a wealth of information has become available as a result of the U.S. NSDI development, as well as through the SDI programs of other nations and organizations.  However, efforts to inventory and share this information varies, potentially leading to lost opportunities for collaboration, or duplication of effort.   How can we provide more comprehensive and timely access to not only geospatial data, but also the myriad of best practices, case studies, policy decisions, decision support tools and models, service providers, users, financing sources and methods, and SDI service providers that are being addressed by the U.S. and other SDI programs?  

As part of a multi-national effort, the GSDI Technical Working Group is developing an on-line GSDI Cookbook, which is essentially a global reference guide for establishing compatible SDI’s from the local to global level.  Drawing from an international team of authors, this document describes the recognized standards, metadata processes, case studies, geospatial catalog services, and capacity building options for SDI development.  When implemented on the web, this document will be available to those seeking information on internationally accepted baseline for SDI development.  

The U.S. FGDC proposes a pilot project to establish a GSDI Global Services Catalog, which could serve as an Internet accessible marketplace for geospatial information and services.  The elements required to initiate such a catalog exist today.   The Global Service Catalog would be initially accessible through any Z39.50 ISO metadata compliant gateways and clients.  Existing national and international metadata standards, OpenGIS Consortium Catalog Service specification, and geospatial Z39.50 based catalog processes implemented in Canada, the United States and Australia, and South Africa, could provide an initial set of building blocks towards this concept.  A unified commitment to implement catalogs compliant with the impending ISO metadata standards and OGC interoperability specifications could make a GSDI Global Services Catalog a reality in the next two years.
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Figure 3 Notional View of Global Services Catalog

As part of a phased approach, the FGDC proposes the extension of current Geospatial Data Catalogs to include searchable references to metadata, data content, and technology standards.  Next, to support awareness, outreach, and capacity building, the FGDC proposes the inclusion of SDI case studies and pilot projects.   The figure 3 illustrates notional view of a GSDI Global Services Catalog. 
Conclusions

The implementation of the U.S. NSDI has continued to progress through the 1990’s, with a growing base of stakeholders, data content and metadata standards, NSDI clearinghouse sites. The generation of Framework Data is occurring in counties throughout the U.S.  Through the FGDC, the federal government has teamed with stakeholders from local governments, academia, and representatives of the private sector to advance the NSDI.  However, a more broadly represented process is needed to accelerate NSDI implementation.  A top priority for the advancement of the U.S. NSDI is the creation of a more flexible organizational entity, which will provide NSDI leadership through expanded private and public sector involvement.  Additional financing options and incentives will be reviewed as potential avenues for increased funding of NSDI related activities at all levels.

The state of advances in spatial technology, telecommunications, and international partnerships provide opportunity for us all to advance rapidly based on the successes and learned failures of SDI efforts.   The global community can improve its ability to share experiences regarding geospatial data, policy, case studies, service providers, decision support tools, and other related topics.   This may help reduce duplication of effort, establish new collaborative relationships, and help accelerate regional and global spatial infrastructure implementation.  

A GSDI Global Services Catalog pilot project based on existing Z39.50 protocols, ISO metadata standard, and approved Catalog Services Specification can be implemented rapidly to address expanded SDI information sharing.  This Global Services Catalog would be capable of providing global access not only to a growing base of geospatial information, but would also provide a marketplace for people to search and access information about SDI related services, applications, case studies, policy, and user experiences.  
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�PAGE \# "'Page: '#'�'"  ��  Doug Nebert:  Please check this statement for relevance.  You had commented earlier that the Catalog Services Specification does not change the game at all, just documents what we are doing.  





