
What is Digital Earth?

Society has gathered an enormous amount of digital information about the Earth and its inhabitants.  This digital information consists of everything from satellite photographs that detail cities and farm fields to databases containing information on transportation, commerce, population, crime, food production, history, and much more. The scale ranges from global to local--from humanity to the individual. This information that is stored around the world is not easily accessible or easily utilized in conjunction with other types of data. 

Recognizing this challenge the National Digital Earth Initiative was created to enable and facilitate the evolution of Digital Earth, a digital representation of the planet that will allow people to explore and interact with vast amounts of natural and cultural information.  Imagine a school child able to browse the planet, requesting information on land cover, distribution of planet and animal species, real-time weather, roads, political boundaries, and population.  Imagine the quality of decisions that we could make as citizens, community leaders, business executives, and government leaders if we could seamlessly integrate information about our world from multiple sources.

Digital Earth is several things: a way to obtain information about the Earth; a framework in which to publish information; a new market for data, software and services; a set of standards; a local, national, and international collaboration; a near-term "alpha version"; technology challenges for the long-term vision. A primary goal of Digital Earth is to unlock the world's knowledge by simplifying access to georeferenced information, which is information that relates to a particular spot or area of the earth.  The benefits will include reduced costs, a broadened range of users, enhanced merging of data from different sources, and improved decision-making by citizens, businesses and government. 

       [image: image1.wmf]
Digital Earth provides an environment for everyone to access and employ the vast amounts of cultural and physical electronic data that exists about the Earth.  This data resides in many Digital Resources around the world.  An Interoperable environment is needed for Tools and Technologies to access and exploit these data archives.  Tools and Technology range from generic items in the information technology marketplace to developments for specific Applications. Education, decision support, resource management, problem solving for citizens and communities are some of the many applications available through Digital Earth.

Digital Resources data, that constitute the raw materials of Digital Earth, are created and stored in many different ways.  Large volumes of data are collected through various measurement methods at all geographic locations, e.g., direct measurements and remote sensing.  Human activities and studies generate data with geographic components. Other data is the result of studies or activities that have an implied geographic relevance. This data includes natural and cultural themes, e.g., environmental, social, historical, government, economic, earth science, space science.  All of this data is stored as a variety of Digital Resources. 

Interoperability is the capacity to access multiple resources through common approaches to allow interaction of the wide variety of information technologies.  Interoperability is defined in standards, through agreement on terminology; adoption of defined protocols, and through distributed services on the Internet.  Interoperability allows simultaneous use of multiple geo-spatial data sets without needing to change the underlying digital resources.  As users request data from multiple digital resources the interoperability is apparent as the responses from each of the various digital resources can be combined in a standard Web Browser.  This allows a user to request land, water and political boundary data from different sources and overlay the data with geographic accuracy, producing a product specific to the user's application.

 Tools & Technology are needed to allow users to enhance the data appropriately for their specific applications.  Mature systems currently exist for management of the Digital Resources and to support the primary users of the data.  The emphasis of Digital Earth is on the secondary users of the data, people who were not involved in the collection of the data, but can use the raw data for their particular purposes.  Some of the tools and technologies to exploit the data exist today and others need to be developed. Standards and metadata for interoperability, Web Mapping, interactive 3-D visualization, storage and access of large multi-resolution datasets are some of the many tools and technologies. 

Applications are where the value of Digital Earth is demonstrated.  Imagine a social studies class learning about westward expansion across North America being able to access any relevant geo-spatial data and overlay that data to clearly visualize the topic.  Another scenario might be a State Disaster Team response to an emergency in which they can access and utilize data showing the immediate area, the surrounding area, the weather and any other pertinent information.  The public will determine the extent to which Digital Earth Applications develop.  

Digital Earth is currently accessible to the end user, for general purposes, over the Web.  In addition, high-performance access (for example, three-dimensional virtual reality displays) will be available at fixed installations in museums, libraries or educational institutions.  Through Digital Earth, as with the World Wide Web, some information will be available with no charge and other data will have a fee.  As a user of Digital Earth you will be able to rapidly find and retrieve relevant information through Catalogs, Portals and support services. 

Once the desired information has been found, the user will be able to explore it by zooming in from global to local views, roaming through space and time, and asking for additional information on particular features. Furthermore, it will be possible to overlay information from different sources to obtain knowledge and make decisions.  Currently, web-based map services exist, but each one contains only some fraction of the total information available and each has a different user interface.  Digital Earth will enable a network of data servers that use common protocols; as a result, the user will choose the interface that suits his or her needs and be able to obtain information from any server.  As an analogy, consider the World Wide Web (WWW), which lets users choose the brand of web browser they prefer and to access text and multimedia content from any web site.

The Provider in a Digital Earth Environment enables you to publish information in an open framework.  "Open" means that the standards for the framework are publicly available, defined and modified by consensus processes, and can be implemented without requiring a particular brand of software or hardware.  Within that framework, you will be able to give away your information, or sell it, or restrict access as needed.

By participating in this framework, you will maximize the audience for your information because it is compatible with that of others.  By analogy, nearly all businesses today offer enterprise information and service using the WWW framework rather than customized applications.  This has reduced costs for businesses providing text-based information in the same way that Digital Earth will reduce the costs of providing geospatial information.

As a software or service provider, there will be a market for intermediary services or application-specific software atop this open framework.  Examples include data server software allowing collections of data to be easily put on-line, conversion services that translate between formats and coordinate systems, and value-adding or aggregation services.  The standards may be public, but there will be a market for commercial software with documentation and customer support.  You will maximize the utility of your applications because they will be applicable to more than a single collection of data.

Within the US, relationships are being established between federal, state, local and tribal governments, between government and the commercial and academic sectors, and within agencies of government.  Affiliations are being established internationally as well. The National Aeronautics and Space Administration (NASA) has been identified as the lead agency.  NASA's Digital Earth Office performs secretariat functions for the national Digital Earth Initiative and aligns NASA's data and resources with the national initiative. Many US government agencies work together within the Digital Earth Steering Committee and the Interagency Digital Earth Workshop to determine the government's needs and positions.

The Digital Earth Initiative is establishing relationships with NSGIC and NACo to coordinate with relevant activities.   The United Nations Environmental Program has been considering a Global Digital Earth (GDE) collaboration, and several other countries have Digital Earth activities, e.g., China, Canada, European Commission, and Israel.
In addressing the question what is Digital Earth we have touched on every aspect of the Digital Earth Program, including vision, environment, initiative, and involvement from many sources.  The Digital Earth Vision is to provide Interoperability of geo-referenced digital resources.  Digital Earth supports decision-making, geo-information management, increasing knowledge, and scientific discovery and dissemination to support a sustainable human world.  Digital Earth is accomplished through a spirit of collaborations that enables involvement of the individual.  Digital Earth Environment is the technical, managerial, and application guidelines to facilitate a Digital Earth.  The Digital Earth Initiative is a multi-agency collaboration that enables and facilitates the evolution of a Digital Earth.  The initiative demonstrates implementation through public and private partnerships.  Together with community, public, and private partnerships Digital Earth will facilitate an environment for anyone, anywhere to access and use geo-spatial data to its full potential.

For additional information see the national web page at www.digitalearth.gov.
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