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1 Scope and Purpose

This guidance applies only to the domain as bounded by ones enterprise for those information resources that are geospatial. [Sidebar definition of geospatial:  Geospatial (Spatial, Geographical, and Locational) Data (Information):  Any data or information that is referenced to a place on the earth.]

The purpose of this section is to provide: 

· Guidance to EA authors regarding geospatial data and metadata

· Guidance on alignment with FEA DRM while preserving the investment made by the geospatial community over many years

2 Geospatial DRM Introduction and Overview

The FEA Data Reference Model (DRM) is intended to promote the common identification, use, and appropriate sharing of data/information across the federal government through its standardized characterization of data and information resources.  The Geospatial DRM is intended to develop a standardized method to representing the locational aspect of that data.  In keeping with the FEA DRM approach, the following three areas can be described as:  
Data Context—A standard approach to representing taxonomies that an agency uses to categorize its data. The geospatial data context should reference locational and thematic taxonomies developed by the geospatial community.  Place codes represent a spatial taxonomy. 

Data Sharing—A standard approach to describing the characteristics and requirements of interagency data exchanges, including data sources. This defines a standard message structure known as an Information Exchange Package. Standard geospatial data exchange models such as Framework Data (developed by FGDC and standardized through ANSI), the Open Geospatial Consortium (OGC) specifications, the National Information Exchange Model (NIEM) community-based model, and standard encoding methods of locational information will be reviewed and reconciled.  
Data Description—A standard approach to describing an agency’s data resources. This is achieved through the application of the geospatial metadata standard, the Content Standard for Digital Geospatial Metadata (CSDGM, 1998) to describe data sets and collections. The definition of standardized geospatial data elements and constructs is also required for interoperability. 

3 National Spatial Data Infrastructure (NSDI) Introduction and Overview
The NSDI is the technology, policies, standards, human resources, and related activities necessary to acquire, process, distribute, use, maintain, and preserve spatial data. 
4 Geospatial support for the DRM

The practices of the NSDI directly support the three standardization goals of the FEA DRM. The geospatial community has been careful in its data management approach to re-use practices from the library and bibliographic community, thereby ensuring interoperability with that wealth of information.

4.1 Data Context 
In the FEA DRM guidance, data context is supported through formalized categorization of data resources. In the geospatial realm, information resources can be classified using standardized conventions based on location and thematic content. 

Data resources that have a geographic context, location, or coverage can be identified in one of two ways – by their approximate geographic extent or by an address in the context of a specific addressing system. The international standard for describing geographic information (metadata), known as ISO 19115, specifies an “Extent” to hold these geographic properties of an information resource. Extent allows one to describe a bounding area (polygon), a geographic bounding box (rectangle in latitude and longitude that encloses a resource of interest), or a geographic identifier such as a geographic place code for an information resource. Geographic identifiers can be used to categorize data spatially in the context of a published list of place name codes, and in some cases can even be used to navigate place name hierarchies. Although geometric or geographic coordinates do not specify broad taxonomies for geographic data, Extent properties and their schemas provide a context in which information resources can easily be found within a given geographic context. 

The second main style of geographic or locational property is that of address. Although there may be many specialized uses for address (census, emergency response, routing, delivery, defining relative location or proximity) standardized constituent elements of a street address can support multiple use cases. ISO 19115, and its serialization in XML (ISO 19139), describe a contact address for geographic metadata that embodies these fundamental elements. Footnote? A draft National Address Content Standard is under review and reconciliation by the FGDC and its partner organization, the Urban and Regional Information Systems Association (URISA) to develop a multi-purpose address solution for use nationwide. 

Geographic data are also categorized using a set of Topic Categories from ISO 19115 that help to organize the content of the information resource by thematic or application domain. The use of Topic Category is compulsory in metadata records produced according to ISO 19115. These nineteen categories are expressed using a name and/or numeric code. Data may be classified in more than one category.
4.2 Data Sharing
How organizations structure their data holding should enable various data partners to share information based on place or location.  Organizing data to be accessed by location enables data sets to be reusable and geographically referenced.  The effective benefits of sharing data in this manner include:
· Improving the ability to fuse disparate data types and providing a more comprehensive and holistic view of a particular problem set.

· Improving the ability to make connections and relationships based strictly on “where it is” and “what else is in the area.” 
· Enabling interoperability. 
· Increasing communication and collaboration.

· Increasing productivity, saving time and money.
· Improving access to government.
Geospatial information from different sources should be easy to integrate, combine, or use in spatial displays, even when sources contain dissimilar types of data (raster, vector, coverage, etc.) or data with disparate data element name schemas.  For exactly this reason, the geospatial community has developed data sharing interface specifications that standardize on the data that is exchanged at the service itself, such as Web Map Service (WMS), Web Feature Service (WFS), and other Open Geospatial Consortium (OGC) specifications.  By adhering to these guidelines, special displays and visualizations, for specific audiences and purposes, can be generated, even when many types of data and sources are required, all without the full extent of the data model being known. 

It is important here to make the distinction between the need to access primarily geospatial data for display or visualization purposes, versus data that must be exchanged and fully integrated with other well-defined data structures, such as relational database systems.  In this case, well defined schema representations are needed.  The framework data standard establishes common requirements for data exchange for seven themes of geospatial data that are of critical importance to the National Spatial Data Infrastructure (NSDI), as they are fundamental to many different Geographic Information Systems (GIS) applications. The seven geospatial data themes are: geodetic control, elevation, orthoimagery, hydrography, transportation, cadastral, and governmental unit boundaries. Framework data standards specify a minimal level of data content that data producers, consumers, and vendors are expected to use for the interchange of framework data, including through Web services.

Business data, often in a tabular form, may have a relatively small spatial component, but is equally important in the need to ensure its exchange is accomplished in a standardized manner.  Whenever the Federal Government standardizes on a common reference to describe an address, location or geographic theme, business data components must be reconciled with geospatial practices and the standards referenced within this profile.
4.3 Data Description
The most important concept to keep in mind when discussing the definition and use of data element standards is predictability.  Adhering to common geospatial data standards, agencies will be able to: collect data once and use it often; warehouse geospatial data more effectively for various needs; and, better protect the privacy of individuals while improving access to non-restricted information. 

The expected benefits of developing geospatial data element definitions include: 


· Enabling effective sharing of information between collaborating partners - improving communication that, in turn, improves collections. 

· Reducing the amount of manual intervention in information processing and integration, which increases productivity and can reduce costs.  

· Providing a means for publishing the geospatial data element standards for the benefit of information exchange partners. 

· Streamlining access to geospatial information to improve knowledge-worker workflow. 

· Improving the quality, consistency, and interoperability of enterprise geospatial data assets and information. 

· Supporting the ongoing adoption of the use of standard geospatial data elements in coordination with any kind of application or system modernization. 

· Promoting the migration to a location-based services architecture, which will simplify the process for improving and extending production systems. 

This area includes two major components. The first is a standard approach to describing and documenting an agency’s geospatial data resources. The second component is the actual definition of standardized geospatial data elements and constructs that is required for interoperability.

The documentation of an agency’s geospatial data resources has been achieved through the application of a geospatial metadata standard, the Content Standard for Digital Geospatial Metadata (CSDGM, 1998). In July 2003, ISO announced the approval and publication of ISO 19115, Geographic information - Metadata. Metadata is a term that refers to data about data.  This standard establishes a common framework for communicating information about geospatial data sets. The standard includes mandatory elements as well as recommended or optional elements. This information includes: identification of sources and stewards; details about the data’s organization including number and type of features, spatial reference, and attributes including description of each attribute and definitions of acceptable ranges of values; descriptions of data quality; use constraints; as well as information needed to successfully access, transfer and process the data. Adopting a uniform standard for metadata allows all users of geospatial data to locate and evaluate that data with a predefined set of criteria. Creating and using geospatial metadata provides: information about an organization's data holdings to data catalogues and clearinghouses; information needed to process and interpret data; and the descriptive information to allow an end user to choose the most applicable data set for their needs

All federal government agencies are required to the extent practical to provide geospatial metadata that conform to this standard.  Most state and many local governments have already adopted the FGDC metadata standard or a modified version of it. Also, nearly all state and federal geospatial data and metadata are publicly available. Utilizing this geospatial metadata standard allows developers to incorporate metadata components into their enterprise applications. This helps to facilitate the intergovernmental exchange of geospatial data and provides the information necessary to search for, assess, understand, and use geospatial data. 

The second component, Data Element Definition, addresses the need for high-quality, consistent data in support of the business functions of government. The life cycle of data begins with data definition and entry, continues through transactional, operational and decision support, and ends with obsolescence and/or archival of data. Structuring and controlling the definition of geospatial data elements as well as the geospatial components of other data will ensure consistent use in and across government. The mechanism for achieving this goal is predefined, meaningful, geospatial data elements that are clearly understood by all information systems. This would include spatial elements such as address, location, projection, linear reference system, and geographic areas such as counties, block groups, and legislative areas. This will reduce the difficulty of exchanging data and information including data designs, reduce re-training requirements, and foster a common approach to Data Management within government. By promoting the concept of federated data, government will benefit in the areas of reuse, accuracy, security and currency thus making the data more shareable than the historic model.
5 Example use of the GeoDRM

This section outlines the use of the guidance in this GeoDRM in the context of the hurricane scenario in Section XXX. In order to support situational awareness and other operational planning, preparation, mitigation, response and recovery requirements, a certain amount of base map information is required. This base map information includes at least some of the following list of data:
· Ortho-rectified aerial photography or satellite imagery (both historical and current)

· Transportation networks (primarily road and rail networks, but also public transportation and inland waterway information)

· Utility networks—above-ground electric transmission lines, gas and water pipelines, storm and wastewater sewers

· Vegetation/Land Cover—vegetation type, structural type, sand/beach, etc.

· Demographics—population distribution (day and night-time distribution, if possible), socio-economic data (such as property values)

· Weather—hurricane track and intensity information (relates to predictive rainfall, wind speed, and storm surge information)

· Facilities of interest—Hospitals, fire stations, police stations, emergency operations facilities, sheltering locations (such as public buildings, schools, churches), and other critical infrastructure facilities (such as wastewater treatment, power generation/transmission facilities, hazardous material handling/usage)

· Response assets on the ground—emergency response personnel, emergency response apparatus (trucks, earth moving equipment, etc), command posts locations, fire stations, police stations, emergency operations facilities, etc.

· Alert or warning information—weather alerts and warnings, road condition alert (to include debris obstruction, damage, or destruction/failure information), etc.

In all of the above cases, both the data description and the data sharing mechanism must be known. The schema of the data elements (the data element definition) and the possible valid values of the individual schema elements must be known in order to facilitate understanding and use. Where possible, the data should be made available via content standards, such as the Content Standard for Digital Orthoimagery (FGDC-STD-008-1999), Vegetation Classification Standard (FGDC-STD-005), Utilities Data Content Standard (FGDC-STD-010-2000), or the emerging FGDC Framework Data Content standards. The alert and warning information should be made available using the OASIS Common Alerting Protocol version 1.0. In some of the above cases, content standards do not exist or they may not adequately cover the geospatial aspects of the data (for example, in the case of the location of emergency apparatus and personnel). These should be considered gaps and they should be filled by effort at the Federal, state, and local levels.
Further, we should recognize that this information can come from many sources and that the data must be documented with appropriate metadata (as defined in the section on data description) using the Content Standard for Digital Geospatial Metadata (version 2.0), FGDC-STD-001-1998. Included in the metadata for the data should be documentation of online mechanisms for data sharing (such as availability as a web map or as feature data via common standard protocols like WMS, WFS, or even FTP). The metadata should be published into the NSDI via the mechanism described in Use Case 2, Scenario 2.1 (via the NSDI and specifically Geospatial One-Stop Portal, or, if the data is For Official Use Only, via some NSDI-compliant but secure information channel like the Homeland Security Information Network (HSIN)).

Annex YYY. Excerpts from U.S. Federal Law and Policy

U.S. Federal Law
The purposes of Section 216 [
] of the E-Government Act (Common Protocols for Geographic Information Systems) are to: "reduce redundant data collection and information; and promote collaboration and use of standards for government geographic information."

In Section 216, the term `geographic information' means information systems that involve locational data, such as maps or other geospatial information resources." [
]

Section 216 assigns responsibilities for "the development of common protocols for the development, acquisition, maintenance, distribution, and application of geographic information". 

The Federal Geographic Data Committee (FGDC) has a central role in this work, in concert with "private sector experts, State, local, and tribal governments, commercial and international standards groups, and other interested parties".

Section 216 states: "The common protocols shall be designed to:
(1) maximize the degree to which unclassified geographic information from various sources can be made electronically compatible and accessible; and
(2) promote the development of interoperable geographic information systems technologies that shall--

(A) allow widespread, low-cost use and sharing of geographic data by Federal agencies, State, local, and tribal governments, and the public; and

(B) enable the enhancement of services using geographic data."
U.S. Federal Policy
OMB Circular A-16 [
] "establishes a coordinated approach to electronically develop the National Spatial Data Infrastructure" (NSDI).

The NSDI is described as "the technology, policies, standards, human resources, and related activities necessary to acquire, process, distribute, use, maintain, and preserve spatial data." (In Circular A-16: "Spatial data refers to information about places or geography, and has traditionally been shown on maps." [2] ) 

Interoperability is a key focus of Circular A-16: 

"The NSDI assures that spatial data from multiple sources (federal, state, local, and tribal governments, academia, and the private sector) are available and easily integrated to enhance the understanding of our physical and cultural world."  

Among the components of the NSDI are standards, metadata, and the National Spatial Data Clearinghouse.

"NSDI is made possible by the universal use of standards and protocols for data development, documentation, exchange, and geospatial services. [...] NSDI standards are developed and promulgated by the FGDC in accordance with OMB Circular A-119 using an established process determined by the FGDC with input from a broad range of data users and providers. [...] To broaden the global use of federal data and services, international standards and protocols must be used." 

Circular A-16 states that reliable metadata, structured in a standardized manner, facilitates search for, access to, and use of geospatial data or services. 

Circular A-16 addresses the requirement for a National Spatial Data Clearinghouse acting as an electronic service for access to documented spatial data and metadata from distributed data sources.

Circular A-16 mandates that "Agencies will provide or develop the required technology and services required to enable and provide access to NSDI data and information." Accordingly, Circular A-16 "provides direction for federal agencies that produce, maintain or use spatial data either directly or indirectly".

Circular A-16 directs agencies, "both internally and through their activities involving partners, grants, and contracts" to:

"(1) Prepare, maintain, publish, and implement a strategy for advancing geographic information and related spatial data activities appropriate to their mission, in support of the NSDI Strategy. [...]  

"(2) Collect, maintain, disseminate, and preserve spatial information such that the resulting data, information, or products can be readily shared with other federal agencies and non-federal users, and promote data integration between all sources. [...]

"(4) Use FGDC data standards, FGDC Content Standards for Digital Geospatial Metadata, and other appropriate standards, documenting spatial data with the relevant metadata, and making metadata available online through a registered NSDI-compatible Clearinghouse node.
"(5) Coordinate and work in partnership with federal, state, tribal and local government agencies, academia and the private sector to efficiently and cost-effectively collect, integrate, maintain, disseminate, and preserve spatial data, building upon local data wherever possible. 

"(6) Use spatial information to enhance electronic government initiatives, to make federal spatial information and services more useful to citizens, to enhance operations, to support decisionmaking, and to enhance reporting to the public and to the Congress. [...]

"(10) Search all sources, including the National Spatial Data Clearinghouse, to determine if existing federal, state, local or private data meets agency needs before expending funds for data collection. [...]"








































[�] Section 216 ("Common Protocols for Geographic Information Systems", Public Law 44 USC Ch 36) is part of the E-Government Act of 2002, available at http://thomas.loc.gov/cgi-bin/query/z?c107:H.R.2458.ENR:


[�]  In U.S. Federal law and policy, the terms "spatial", "geospatial", "geographic", "mapping", and "locational" when linked with the terms "data" or "information", and/or the terms "system" or "resource", are used interchangeably unless noted otherwise.


[�] OMB Circular A-16 (as revised in 2002) is available on the Internet at http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html
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