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Summary

The previous three parts of “A New Enterprise Data Management Strategy for the US EPA” addressed an EPA Data Architecture for DRM 3.0 and Web 3.0 (1), the Inventory of Data Assets (2), and the Integration of Data Tables (3) all using the EPA’s 2007 Report on the Environment: Science Report as the example (4). Since the later included spatial data, this part addresses that form of data using LandView (5) and the work of the Spatial Ontology Community of Practice (SOCoP) (6) as examples.
This part also supports the premise of reusing the data and information, rather than changing the data systems themselves, by putting the business and technical rules, logic, etc. into the data itself using markup languages; and the concepts and standards of the Semantic Web (also called the Data Web or Web 3.0) where the most important tenets of the reuse are:

Bring the data and the metadata back together.

Bring the structured and unstructured data and information back together.

Bring the data and information description and context back together.

LandView and Spatial Ontologies do the same for spatial data as parts 2 and 3 did for data tables of mostly temporal data, namely show how the use of high-quality content based on considerable multi-disciplinary subject matter expertise can be reused to build a knowledgebase that contains an inventory of the data assets with standardized metadata that supports the four functionalities of DRM 3.0 and Web 3.0, namely, Integration of Data and Metadata, Harmonization, Enhanced Search, and Mashups.
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1. Introduction

A New Enterprise Data Management Strategy for the US EPA exists in three parts (1, 2, and 3) for presentation at the upcoming Metatopia 2007 Conference (7) and for use at the W3C Workshop on RDF Access to Relational Databases (8) to make Government data tables and relational databases (e.g. LandView 6 and 7 on DVD) (5) readily accessible for Semantic Web pilots.

The table below summarizes the paradigm shift in the new semantic interoperability data management strategy.
EPA Data Architecture for DRM 3.0 and Web 3.0 Paradigm Shift

	Passive
	Proactive
	Examples

	Data Standards
	Ontologies
	New ISO Geographic Information Ontology Project: See SOCoP (6)

	Data Management/

Data Integration
	Data Reuse
	LandView 6 & 7 (5)

Recent W3C Workshop (9)

	Community of Interest
	Community of Practice
	SICoP Special Briefing for DoD CoI (10)

	Target Architecture
	Service Systems
	Keynote at Gartner EA Summit (11) and EPA Data Architecture for DRM 3.0 and Web 3.0 (12)


This works builds on three earlier successes as follows:

(1) 2002 Federal CIO Council Showcase of Excellence Award for Technology Innovation, FOSE, March 19-21, Washington DC Convention Center, US Environmental Protection Agency, Natural Language Interface to Web Content (VoiceXML and the FedGov XML Content Network) (13).  This used (reused) EPA’s Local Emergency Planning Committee (LEPC) Web database (14).

(2) GSA Newsletter on Disaster Management, March 31, 2006. SICoP Pilots on "Public-Private Collaboration for Semantic Interoperability in Emergency Management Information Sharing (15). Also see the operational status announced at the recent 4th SOA for E-Government Conference, October 1-2, 2007 (16).

(3) Open Collaboration Workshop: Networking Geospatial Information Technology for Interoperability and Spatial Ontology, June 20-22, 2006 (17), and Spatial Ontology Community of Practice (SOCoP) accepted into the CIO Council’s Best Practices Committee, October 16, 2006 (18). Now the Federal SOCoP (6).
2. Spatial Databases and Ontologies
It has been stated that up to 80% of all information contains some notion of location. A spatial database is a database that is optimized to store and query data related to objects in space, including points, lines and polygons. While typical databases can understand various numeric and character types of data, additional functionality needs to be added for databases to process spatial data types. These are typically called geometry or feature. The Open Geospatial Consortium (19) created the Simple Features specification and sets standards for adding spatial functionality to database systems. (20)
Within the domain of geographic information science (GIS), semantics has become one of the most prominent research themes over the last few years. Such concepts as ontology-driven geographic information systems and the geospatial Semantic Web have fuelled a plethora of research in such areas as geo-ontologies and semantic similarity. These topics complement the traditional focus in GIS research, which has dealt primarily with geometric entities, their spatial relations, and efficient data structures. Geospatial semantics are expected to play an increasingly important role for next-generation spatial databases and geographic information systems, as well as for specialized geospatial Web services (21).

Indeed, this provides opportunity for some of the fundamental stitching needed to sew the Semantic Web. A widely-used and common set of spatial ontologies would enable the linkage of data from a vast and varying number of domains that will need to interoperate in the Semantic Web. To date, such a set of multi-purpose, robust spatial ontologies has yet to emerge. Hence, the SOCoP Semantic Wiki serves as a collaborative forum for the development of such a set of common spatial ontologies for the Semantic Web that could eventually lead to interoperability standardization. The SOCoP serves as a hub for researchers, technologists, practitioners and the user community to converge and collaborate on matters pertaining to spatial ontology (6).
LandView has its roots in the CAMEO software (Computer-Aided Management of Emergency Operations). CAMEO was developed by the EPA and the NOAA to facilitate the implementation of the Emergency Planning and Community Right-to-Know Act. It contains both database management software and mapping software used in the CAMEO system to create a simple computer mapping system involving two programs - MARPLOT® and LandView. LandView 6 uses a low-cost commercial relational database system from FileMaker (14) to store and query spatial data and that supports XML standards for mashups, e.g. VoiceXML application (13), provides a free-run-time version for distribution on DVD, and a low-coast server version for distribution on the Web.
SICoP and SOCoP are participating in the ISO/TC 211, PT 19150 Ontology Project (22) and applications of spatial ontologies to sensor standards harmonization and their use in mashups with Google Maps and other XML Web Services (23).
3. Examples

LandView 6 was created by an interagency team on 15 individuals form the U.S. EPA, U.S. Census, U.S. USGS, and NOAA dedicated to open community, information sharing, and technology (see About LandView in opening screen below). The metadata is in Federal Geographic Data Committee standard form for the nearly 60 map layers (24). The three principal databases are (1) EPA Regulated Site (EnviroFacts Warehouse); (2) Census 2000 Demographic Profiles; and (3) USGS Geographic Names. The open source software system supports mapping, population with a radius estimation, and address finding and is reusable like the databases. The Census Bureau provides technical support and the Interagency LandView Team provides online tutorials on how to work with the databases and supports special requests for custom versions (see next page).
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The Interagency LandView Team provides the MARPLOT street maps (Tiger-based) and the new Marplot will have a complete set of ESRI shapefiles to accompany it from EPA, Census, and USGS. The earlier Terrain Viewer files (14) which are now replaced by mashups with Google Maps and other online systems.
The SICoP work on applications of spatial ontologies to sensor standards harmonization and their use in mashups with Google Maps and other XML Web Services is described in more detail elsewhere (23) as is the SOCoP work on inventorying and applying spatial ontologies (6, 17).
Census Bureau LandView Web Site (http://landview.census.gov/) 
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LandView® 6
A Viewer for the Environmental Protection Agency, U.S. Census Bureau, and
U.S. Geological Survey Data and Maps

LandView 5 and LandView 6 are 32-bit applications and will not run on computers with 64-bit microprocessors.
Note: For RMP reporters who need to obtain the latitude and longitude of their facilities.

Released January 20, 2004. LandView 6 updates the Census 2000 statistical data as well as the EPA and USGS databases
contained in LandView 5 that was released in November, 2002. If all you need to do is geocode addresses to census tracts
or prepare EPA Risk Management Plans, then there is no need to upgrade from LandView 5 to LandView 6. Further Details
on what's new in LandView 6

The LandView 6 and MARPLOT® software were created by agencies of the U.S. Government and are in the public domain
They can be copied, used and distributed freely without the requirement for royalty payments or further permissions.
However, the Census Bureau cannot provide technical support for products created by others using LandView.

@ L andView 6 Product Profile. [PDF]

@ For Product Ordering Information, go to the Home Page and click on the "Catalog” link. LandView 6 is available as a set of
2DVDs, East and West.

@Demo and Tutorial

@0n.line Help
Dane

@ Intermet & 100%





LandView EnviroQUEST On-line Tutorials With Audio

(http://web-services.gov/EnviroQUEST_Tutorials/SA_Tutorial_1.html, 

http://web-services.gov/EnviroQUEST_Tutorials/SA_Tutorial_2.html, and

http://web-services.gov/EnviroQUEST_Tutorials/SA_Tutorial_3.html)
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4. Recommendations

Part 1 (1) outlined “A New Enterprise Data Management Strategy for the US EPA, Part 2 (2) showed a knowledgebase that contains an inventory of the data, and Part 3 (3) shows how to integrate data tables within and across categories in the inventory of the data assets. This part addresses spatial data using LandView (5) and the work of the Spatial Ontology Community of Practice (SOCoP) (6) as examples. LandView and Spatial Ontologies do the same for spatial data as Parts 2 and 3 did for data tables of mostly temporal data, namely show how the use of high-quality content based on considerable multi-disciplinary subject matter expertise can be reused to build a knowledgebase that contains an inventory of the data assets with standardized metadata that supports the four functionalities of DRM 3.0 and Web 3.0, namely, Integration of Data and Metadata, Harmonization, Enhanced Search, and Mashups.

The SICoP work on applications of spatial ontologies to sensor standards harmonization and their use in mashups with Google Maps and other XML Web Services as described in more detail elsewhere (23) and the SOCoP work on inventorying and applying spatial ontologies (6, 17) should continue.
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