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Introduction

Geographic referencing adds critical context to data.  It helps users quickly and easily determine whether a dataset pertains to their specific area of interest, and in the event that it does, empowers users by allowing them to immediately visualize that data, perhaps also coupled with additional data sets within that area of interest. The explosion of commercial mapping products and services geared towards the consumer market is just one key indicator of the rapidly growing market for geospatial data, tools and services.  While the Data.gov catalog currently offers a unified interface for querying the federal Geospatial One Stop (GOS) catalog, there is much more that can, and should be done, to fully leverage the power of geospatial information technology.  Data.gov should be used as a platform of our broad, strategic effort to integrate concepts of place into virtually all government activities and services provided to citizens.  As such, we offer the following suggestions for near-term enhancements to Data.gov and comments   to the Data.gov Concept of Operations, as well as a series of parallel actions FGDC member agencies are poised to take in order to fully realize this bold vision.

(1) Strategic Actions  
(a) Create policy to establish an intra-agency Data Management Committee chaired by the Federal CIO, Chief Architect, and/or relevant designee(s) which would  identify potential ‘data set’ managers (where an agency is an authoritative source),  to enable Federal-wide governance and stewardship of  data. This Committee should be empowered to provide Departments and Agencies with relevant guidance regarding, but not necessarily limited to, data release-ability, metadata standards, data quality, and when necessary – data acquisition. 
(b) Create policy and criteria for agencies to certify themselves as an ‘authoritative’ data set manager(s). Some definitional work has been completed in order to define roles in the Geospatial LoB A-16 Supplemental Guidance published December 2008 at www.fgdc.gov , which could be applied in a broader context. The public is owed more than just access to the data; it is critical to publish high quality information that is reliably generated by declared sources.
(c) Assess, migrate, and consolidate the GOS and Data.gov program management and oversight. Combining these two citizen centric programs will not only allow both initiatives new and creative resources from which to leverage, but also ensure appropriate technical integration and programmatic alignment that can maximize any future ‘place-based’ efforts this Administration may wish to pursue.   

(2) Opportunities for Technical/Functional Enhancement
(a) Enhance metadata content standard.
The first step on the path towards transformation is to make the requisite modifications to the Data.gov metadata profile to accommodate geographic referencing for all spatially-enabled datasets.  This should include, at a minimum, the geographic referencing system applicable to the data (e.g., WGS84, Web Mercator, etc.), as well as the bounding box coordinate pairs.  Understanding that a balance must be struck between the full content of the FGDC Content Standard for Digital Geospatial Metadata (CSDGM) and the lightweight Data.gov metadata profile, FGDC and the Data.gov PMO will work together to determine whether any additional fields would be beneficial to carry over into the Data.gov metadata profile.  Since the vast majority of the data available in the catalog are geospatial, this information is readily available for use by the Data.gov site with an extremely minimal amount of effort.

Other data in the catalog should then be considered a high value target for possible “geo-enablement.”  FGDC has a long-standing activity that promotes spatially enabling data across government.  As such, FGDC and its member agencies have developed a number of tools, such as a common metadata editor, and standard procedures to expedite this process.  The FGDC stands ready to offer these tools, required technical assistance, as well as its many years of experience to support Agencies seeking to geo-enable these and other key data sets that are being made available through the Data.gov catalog.

(b) Update search tools (enhance with spatial search).
Once geographic elements are made available in the metadata records for most datasets in the Data.gov catalog, the site’s search capabilities should be expanded to include spatial and temporal queries.  The National Geospatial Advisory Committee (NGAC) and its collaborators across all sectors of the economy have recently been promoting a vision for this type of functionality, and have referred to the capability as “Where.gov.”  In this vision, all government staff, elected officials and citizens will be able to use a simple map-based interface to draw a bounding box on a map, declare a slice of time, and instantaneously discover all data our government holds for that place and time.
The Data.gov website should be expanded to include capabilities for this type of geographic search.   At a minimum, this would require the inclusion of a map window on the Data.gov interface that allows users to select a geographic region of interest prior to performing a date and keyword search for results.  Additionally, place-based keyword search terms should be supported via a gazetteer capability.  This type of functionality is now used by Google and Microsoft Bing to provide local context for search results, and more and more, consumers expect and demand place-based search capabilities for information.
(c) Open catalog search capabilities.
We applaud and welcome the discussion in the current draft of the Data.gov ConOps that speak to the desire to at least partially federate the Data.gov catalog.  This has been a core principle of GOS since its inception, and at the present time, the central GOS site is used as a clearinghouse that accesses metadata records from a network of locally maintained catalogs spread across the country.
We would suggest that Data.gov takes the additional step of encapsulating its search capabilities as a package of standards-based web services.  GOS accomplishes this through full support of the Open Geospatial Consortium’s (OGC) Catalog Service for the Web (CS-W) service specifications, and many other catalogs use this suite of interfaces in combination with the ubiquitous Z39.50 protocol to enable users to perform searches on a central catalog without relying specifically on that catalog’s particular user interface.  With this capability in place, users would be able to innovate by building search widgets and other tools that would allow for the embedding of Data.gov search capabilities in all sorts of applications of interest to many different user communities.  
We have seen this type of uptake and extension of the GOS search capabilities, both with States and other governments adding GOS search capabilities into their web applications, and through the development and release of GOS search widgets including a Windows Vista desktop widget that allows users to search GOS straight from their PC desktops.  To facilitate additional innovative leveraging of the Data.gov investment, the contents of the Data.gov catalog should be made available via download in Atom format.
(d) Incorporate web data access services (via standard interfaces) into the catalog.
The FGDC understands that a team chartered by the Data.gov Agency POCs has already drafted a paper making the case for inclusion of web services into the Data.gov catalogs, and that demand within the Data.gov user community for services-based access to datasets in the catalog is high.  We strongly support this future evolution of the Data.gov capabilities.  
Moreover, the FGDC would like to highlight the fact that hundreds of web services for data access are already available through the GOS catalog.  These services are published in open standards-compliant formats (predominantly OGC Web Map Services and Web Feature Services), and are widely used throughout the geospatial community.  With requisite extensions to the metadata specification, these services could be easily integrated into the Data.gov catalog immediately, and would represent the first step towards achieving the vision of offering a rich suite of standardized APIs that offer comprehensive access to federal data holdings.  

In tandem with these activities, the FGDC continues to work on the necessary standardization of data models to facilitate integration of data offered by multiple providers.  The recently released Wetlands Mapping Standard, for instance, enables users to publish their local wetlands data using a standard, widely used data model.  Consumers of these web services can then easily and reliably integrate data from multiple providers, since the information is available in a consistent format regardless of which organization serves as the steward for each local dataset.  Similarly, the National States Geographic Information Council (NSGIC) recently released a voluntary standard data model to support the nationwide Broadband Mapping Initiative.  For federated datasets like these, the value of web services for data access can only be realized if standard data models are available and widely used.
(e) Build a Data.gov geospatial visualization and mashup sharing framework.
There are thousands of geospatial datasets available from the Data.gov catalogs.  With the enhancements described above in place, this data will be readily discoverable via the Data.gov search interface.  However, once these data are identified, users of the site currently require desktop GIS software to visualize and understand this information, and it is likely the case that most visitors to Data.gov are not regular GIS software users.  Data.gov users will benefit greatly from being able to quickly overlay spatial data in the catalog onto a map, and from the ability to combine multiple layers from the Data.gov catalog in their own shareable mashups.  The need for geospatial visualization capabilities in the site has been recognized by the Data.gov PMO and senior leadership team throughout the course of the project, and the ConOps captures a very high level vision for this functionality.

Leveraging work that was carried out by ESRI in support of the Sunlight Foundation’s “Apps for America 2” contest, the FGDC proposes a partnership between our organization and the Data.gov team to build and maintain a spatial data visualization capability for Data.gov.  Using this capability, we envision that users could:
(i) Discover spatial data using the bounding box search capabilities described above.

(ii) From the search results, choose which dataset(s) to lie on top of a base map.

(iii) Customize the map symbology and other features to generate a high quality end product.

(iv) Publish their work for sharing with others via multiple mechanisms.

From an architectural perspective, the proposed solution will have the potentially beneficial side effect of creating an on-demand web services hosting platform available for use by Data.gov contributors.  When downloadable data (i.e., Shapefiles, KML, and GeoRSS) are selected from the Data.gov catalog for visualization, these data will automatically be processed and made available to the visualization capability as OGC web services.  Details on how long these web services would remain available for use, and how they would be discoverable outside of a single session of the visualization application itself need to be addressed.  However, this does represent an opportunity to extend this capability to support user requirements beyond use by Data.gov tools themselves.
(3) Automating Dataset Submission
(a) Establish a common or federated data dictionary on Data.gov which can be populated by agencies offering authoritative data. (Note: the Human Genome Project uses a data dictionary to establish a working lexicon and dramatically enabled the project’s success). A data set would be submitted with an identically structured data dictionary to assist in the end use of data (including name, description, data type, etc.) at minimum. 

(b) Consider requiring agencies to establish/expose data dictionaries either to the public or to other agencies to allow more meaningful integration opportunities to evolve or submit data dictionaries as suggested in the point above.

(c) For agencies using intermediate catalogs (e.g., geodata.gov), require action by agencies to commit that posted metadata is fit for use, thereby enabling a substantial increase in available metadata for Data.gov to harvest {Observation: on pg. 13, Table 1 – nearly all identified agencies have yet to ‘approve/certify’ their metadata in the geodata.gov catalog.}

(d) Suggest that the ‘raw data catalog’ be extended to establish a registry of federal datasets and source agencies where users of federal information can identify ‘authoritative’ providers. Many of the current items are products where sources of information are combined, but the ‘raw’ data are not exposed and the ‘authoritative’ sources are not clearly from the identified agency. It would be helpful to have a ‘Good Housekeeping’ seal of approval for these datasets or combination products.

(e) Provide a mechanism for real time data feeds that can enhance applications.

(4)  Modernization
(a) Standards should be considered to enhance publishing model (such as open Archives Initiative Protocol for Metadata Harvest (OAI-PMH) and AtomPub) suggested by Data.gov. This type of standard becomes the working architecture, minimizing definitional issues and facilitating parsing and re-use by the receiving or harvesting partner. In the longer timeframe, we should be moving toward obtaining and sharing complex data (where complex data includes unstructured, semi-structured and complex-structured data). Requiring a data schema to accompany each submitted data set would improve access and ultimate usability.

(b) If we think of ‘origins load balancer’ (aka ‘squid’ or equal) as a data exchange where B2B, G2B, and G2G information exchanges can occur, we need to require enough standardization to ensure that ‘authoritative data providers’ are able to publish and share freely without being misconstrued by harvesting organizations (either in or out of government). If agencies maintain an externally facing capability or publish consistent with an internally defined data dictionary then establish a rule set in the load balancer (not unlike a data gateway), then interested entities from all sectors would be able to define queries or establish a harvesting capability (widget, etc.) to capture and collect information they need with minimal intrusion and consistent with Open Government ideas.

(c)  We envision using the Data.gov platform, both presently and in the future, as a means of building datasets through the use of social networking capabilities like crowd sourcing.  This could provide a cost-effective approach to producing and enhancing data in a collaborative manner, with participation from interested agencies and stakeholders.

Conclusion

The FGDC stands ready and willing to support the priority of the Administration to provide public access to governmental data resources.  We believe that the Data.gov ConOps is a step in the right direction and will serve as an excellent guideline for moving us towards that innovative direction to provide a variety of sources of data to the public.  The vision of Data.gov as a platform to prompt innovation is a viable goal with great expectations and we look forward to supporting this collaborative effort.  
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