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Digital Earth Alpha Versions 

Introduction

   Since late 1999, the Digital Earth Team has been considering the concept of Digital Earth Alpha Versions as a way to progress towards the vision of a Digital Earth  (see www.digitalearth.gov). Thomas Kalil, Special Assistant to the President for the Economic Policy, first introduced the term as a way to advance the Digital Earth (DE) in the near-term, while the DE community team works to establish a more formal strategy, process, and organization for the long-term program.  

DE Alpha Versions are intended to be accessible applications on the Worldwide Web. These applications will represent integrated collections of today’s enabling geospatial and IT infrastructure integrated in a way that enables users to harness the significant amount of geographic information and capability available today to answer questions and problems about the planet, the nation, and the community.  Alpha Versions are meant to be hands on capabilities, widely accessible to the public.

In addition to the WWW, DE Alpha Versions will be available through kiosks and exhibits in publicly accessible locations. Alpha Versions will be a result of partnerships between members of industry, academic, museum, library, and government sectors that will bring technology, data, and other resources to the table to integrate in specific user contexts. Journalists, educators, students, government and other decision-makers will be able to formulate and answer questions regarding their communities (local, national, and global) using these Alpha Version capabilities.  

The Digital Earth team hopes that Alpha Versions will help increase public awareness of the significant value of the Digital Earth vision at work in everyday life.  However, to achieve the vision set forth by the Administration in 1998, much more work needs to be done in terms of research and development.  Therefore, the Digital Earth team will use these Alpha Versions to better highlight those areas of research and development that must be emphasized /accelerated to advance toward the Digital Earth Vision.

General Approach of the Digital Earth Alpha Version Team

Resources:

Initially, the Digital Earth Alpha versions will not be a directly funded effort, but will be the result of collaboration between government, private industry, museums, and academic teams working to bring their elements of geospatial capability together in a manner that enables end to end exploration of a broad topic like weather.   As the Digital Earth Program is maturated for FY 2001, opportunities may develop for additional Alpha Version capabilities as part of a competitive funding activity.

The following table identifies the Initial Alpha Version team members.  The listing that follows represents the people and organizations that have committed to working as part of the team for the first spiral of DE Alpha Versions.

Name 

      Organization                  Telephone            E-Mail

	Barbara Summey
	NASA Goddard
	(301) 614-6351
	bsummey@pop900.gsfc.nasa.gov

	Betty Sword
	JPL
	(818) 354-0666
	Bsword@mail1.jpl.nasa.gov

	Chris Duhring
	SGI Professional Services
	(321) 427-2946
	Cduhring@sgi.com

	Dan Dubno
	CBS News
	(212)
	Dnd@cbsnews.com

	David Govoni
	US Geological Survey
	(703) 648-5565
	Dgovoni@usgs.gov

	David Lorenzini
	Skyline Software
	(303) 474-1770
	Dave@skylinesoft.com

	Dennis Smith
	ESRI
	(805) 563-9094
	Dennis_smith@esri.com

	Dewey Houck
	Autometric, Inc
	(703) 923-4173
	dhouck@autometric.com

	Doug McCuistion
	NASA Goddard
	(301) 286-6663
	James.d.mccuistion@gsfc.nasa.gov

	Jason Simpson
	UCSB
	(805) 893-4545
	Simpson@library.ucsb.edu

	Jim Foran
	SGI
	(650) 933-3602
	

	Jordan Hastings
	UCSB / NCGIA


	(805) 893-8652
	jordan@geog.ucsb.edu

	Kirk Barrett
	MERI / Rutgers
	(973) 353-5026
	Kbarrett@cimic.rutgers.edu

	Mark E. Reichardt
	FGDC
	(703) 648-5742
	mreichardt@usgs.gov

	Mary Marlino
	UCAR
	(303) 497-8350
	Marlino@page.ucar.edu

	Mike Freeston
	King’s College
	+44 1224-273878
	Freeston@csd.abdn.ac.uk

	Nick Faust
	Georgia Tech Institute
	(404) 894-0021
	Nick.faust@gtri.gatech.edu 

	Ralph Kahn
	Jet Propulsion Lab
	(818) 354-9024
	Ralph.kahn@jpl.nasa.gov 

	Thomas Taylor
	NASA Goddard
	(301) 286-9170
	Thomas.s.taylor@gsfc.nasa.gov

	Tony DeVarco
	Silicon Graphics
	(650) 933-8748
	Tdevarco@engr.sgi.com

	Yvan Leclerc
	SRI
	(650) 859-6153
	Leclerc@ai.sri.com

	Smokey Forester
	American Museum of NH
	(212) 
	smokey@anmh.org

	Joel Halverson
	Science Museum of Minn.
	(651) 221-2538
	joel@smm.org

	David Chittendon
	Science Museum of Minn.
	(651) 221-9459
	davec@smm.org

	Roger Kassenbaum
	Univ Nebraska Omaha
	(402) 554-3839
	rkasseba@esu3.esu3.k12.ne.us

	Paul Bryant
	FEMA
	(202) 646-3607
	paul.bryant@fema.gov


Initial Focus Areas

Alpha Versions will be implemented to address the key issues being asked by a cross-section of students, public citizens, educators, the news media and government decision-makers regarding climate and weather, and resulting affects on the earth.    Weather was selected as the initial area of focus because of its broad impact on the public, and because of the ability to represent the range of government, private sector, education, and other interests form different viewpoints. Alpha Versions will attempt to address issues from a global, national, and local level wherever possible in keeping with the Digital Earth vision.  

This first spiral of the Digital Earth Alpha Version will focus on the following user perspectives:

· museum exhibits and educational activities regarding climate and weather

· access by the media and citizens for storm history, prediction, assessment and recovery

· local and federal emergency managers and government decision-makers

· businesses in offering products and services in support of storm planning, response and recovery

Accessibility of DE Alpha Versions

A major goal is to provide access to Digital Earth Alpha Versions via the Worldwide Web, Kiosks in libraries and schools, museum exhibits, and via media reports to the broader public through television, newspapers.  Finally, the results of Digital Earth Alpha Versions will be highlighted in conferences, symposiums, and meetings at the national and international levels.  

Other Criteria

Alpha Versions will:

· Include recognition of contributing organizations 

· Abide by the DE Reference Model wherever possible.  Mandatory requirements will include the adherence to FGDC / NSDI, Open GIS Consortium geoprocessing technology standards,  ISO (draft) metadata standards, and access and use of NSDI Clearinghouses

· Contain enough vertical depth of available data so as to allow flexibility for users to expand their questions, introduce new data where possible

User Context Scenarios

The DE Alpha Version Team selected four major user contexts from which to base this Climate / Weather Alpha Version.  The following sections outline the overall objectives to be achieved for each context, along with the major players and resources needed for the activity.  All aspects of schedule are presented in a consolidated form later in this document.

Museum Perspective 




Leads:  

Science Museum of Minnesota, Joel Halverson and David Chittenden

American Museum of Natural History, Smokey Forester

Introduction

Museums are the fabric that bridge a multitude of interests.  Through their programs and exhibits, museums provide an incredible opportunity for the public to witness history, learn about the community, the planet, and the universe, and explore future possibilities.  Additionally, museums provide the bridge between educators, journalists, the public and governance for the preservation of our natural and cultural history.  Museums allow communities at the local, regional and global levels to witness what was, what is, and what can be as part of the future paths we may take.

Museums have multiple ways to display real time monitoring of earth events, from various Internet sites to the more sophisticated composite data streams such as the Earth Today at the Smithsonian's Air and Space Museum.  As the vision of the Digital Earth offers, museums should avoid focusing on the snap shots of what is happening right now in the world, and develop more long-term monitoring of earth events which are of particular interest to the museum's local community. Following earth events over time provides the best opportunity for understanding the cause and effects, which will ultimately determine our ability to make future decisions and extend knowledge to understanding larger global systems. 

It is not enough for the museum visitor to visualize these events. The best Digital Earth Exhibits will provide a multi-sensory experience allowing the visitor to construct their own base of knowledge and insight. To do this requires the insights and knowledge of scientists, the interpretive skills of educators, and the metaphoric and aesthetic language of poets and artists. The fundamental approach will be to couple sophisticated visualizations with some visitor-initiated interaction or hands-on manipulation. Creating transparent and easy-to-use visitor/data interfaces is absolutely essential for a broader public use of DE and Earth science data. In all of the Digital Earth products, programs, and interpretive activities, participating museums should convey to visitors a better understanding of the process of science and how data, data collection, tools and partnerships are an integral part of our ability to forecast the future and provide sound decision-support for the earth community.

Museum Scenarios

Science Museum of Minnesota

Introduction

On July 4th, 1999 a major thunderstorm complex, called a "drecho" passed over Northeastern Minnesota blowing down an estimated 25 million trees over an affected are of 478,000 acres. Most of the blown down area occurred inside the Boundary Waters Canoe Area Wilderness (BWCAW), the most heavily visited wilderness area in the National Forest system. Since this event, scientists have been predicting a major wild land fire as early as this summer (2000). Forest fire experts believe it’s not a matter of IF, but WHEN a large significant wild land fire will occur. Current predictions suggest a massive plume fire with 30,000 to 50,000 ft. smoke and strong downdrafts making it difficult to control it’s spread outside the wilderness and into populated public zones.

Through the media, Minnesotans have become acutely aware of this situation, and the level of interest and concern is high. From interpreting the original cause of the storm, to fire models being used for emergency planning, the Science Museum of Minnesota has a local earth event appropriate for the development into interpretive Digital Earth tools. The public questions that currently exist form the basis for the following Digital Earth Museum Scenario: 

Science Museum of Minnesota  Scenario

SMM 1:  Local scenario – prediction and management of forest fires in wilderness and populated areas of Minnesota.

"What is being done to protect threatened populated areas from forest fires?” 

 “What role, if any should government play in managing this event within a Wilderness zone? 

 “What impact will this event have on the environment? How will this ecosystem be changing over the next few years? 

 “What do I need to know about wilderness travel though this area? 

 “Has this type of event happened before elsewhere? Is it likely to happen again? What can we learn? 
SMM 2: Understanding the ecosystems in the region - broader continental views for the exhibit will include display of temporal changes helping highlight key features of the state as part of a global system: 

· Water only flows out of the state- illustrated using layers of time series data showing the creation of the major basins by the retreat of the last glaciers 

· The extremes of seasonal climatic change- illustrated via. AVHRR time series data.   

This ability to move spatially and temporally into the state will provide a unique perspective that will challenge the viewers perception of place, and provide a visual context for a variety of local and regional stories.
Infrastructure Required for Implementation
To help visitors answer their questions through museum programs, the SMM is working with NASA-JPL.  SMM will build off of its “Digital Minnesota” - a 60Gigabyte geo-spatial library of Minnesota data, and add additional local, regional, and federal data sets. Starting from a global view, viewers will be able to bore through several scaleable sets of the data as they travel up either of the three major river basins that trisect Minnesota: The Mississippi, St. Lawrence, or the Souris-Red-Nelson river basins

Infrastructure needs in-work through existing partnerships:

To tell the story of the Blow down, the SMM will work with the Minnesota Department of Natural Resources, University of Minnesota’s Remote Sensing Lab, and the U.S. Forest Service, to acquire pre and post storm data sets that can visually illustrate the cause and effects of the storm. 

· Reflectivity images from regional weather service radar will show the development, path and intensity of the original storm, and will be used to monitor ongoing weather related conditions..

· NDVI (Normalized Difference Vegetation Index) data obtained from NOAA polar-orbiting weather satellites (AVHRR) will be used to monitor the condition or greenness of vegetation throughout the fire season and will dynamically illustrate the difference between the blown down fuels and the surrounding vegetation.

· Post storm 1meter resolution DOQ (Digital Orthographic photos) provided by Space Imaging through a data buy coordinated by NASA will be used to visually investigate areas of interest. 

· Post storm data sets will be integrated into a comprehensive set of exisitng vector and raster data sets

Additional Infrastructure Needs:

· Canadian Data - Since this event is along the Ontario border, Provincial and federal Canadian data will be collected and integrated as a seamless component of the museums geo-spatial library.

American Museum of Natural History

Introduction

The Digital Earth Event Wall is an impressive High Definition Television (HDTV) exhibit located in the American Museum of Natural History in New York City.  The Earth Wall is part of a larger Earth Science Bulletin program dedicated to conveying earth science and processes to the public by providing news in science, portraying science as a human endeavor in progress, and developing an editorial voice that calls upon the museum’s solid scientific tradition while fostering forward-looking media for the general public.    The Earth Event Wall, interactive museum kiosks, and an associated web site comprise the Earth Science Bulletin program, and are the focus for this Digital Earth Alpha Version scenario.  

To support the Earth Science Bulletin program, AMNH desires increased knowledge of and access to critical data sources.  Additionally, increased flexibility and capability in production tools are needed to effectively articulate earth history stories to museum patrons.  The museum presently has a significant level of IT infrastructure from which eight production staff prepare and deliver detailed earth process exhibits.  A major shortfall, however, is the inability to gain ready access to the critical earth science data sets housed within government, academia, and the private sector so that real time and near-real time data can be seamlessly integrated into museum exhibits. 

The Earth Bulletin Program:

The Bulletins production group is now producing a second iteration of the Earth Wall large-screen projection animation sequence, which presents earth news in a brief, constantly updated and presented in a highly visual form.  The re-design will integrate several levels of information and present current geospatial data as a context for recent earth events.  Its goal is to represent a dynamic, ever changing Earth, to translate geospatial data into breathtaking and informative visual graphics and to advertise the current event news reporting found in the adjacent touch screens and on the bulletins web site. 

Animation Design Description: 

Labeled storyboards are available to illustrate descriptions of these 4 sections – proposed datasets and sources are described – links are provided next to datasets that are already accessible via the web.  No link indicates that we are searching for an appropriate source for the data.

American Museum of Natural History Scenario

AMNH 1: Introductory Global Orientation 

         This movie shows a zoom into Earth from space.  It introduces the concept of tectonic plate movement over time by showing an animation of continent movement up to the present day; the tectonic plates draw in and then the earthquake and volcano record animate over the globe to show the relationship of seismic activity to the placement of tectonic plate boundaries.  There will also be a similar introduction to climate events by showing an animation of cloud movement, temperature fluctuation over time, or other relevant atmospheric data.  At the end of this sequence, the globe flattens out into an elliptical projection map.

Datasets and sources:

· Record of Earthquakes 

· http://wwwneic.cr.usgs.gov/neis/epic/epic.html
· Holocene Volcano data set 

· http://www.volcano.si.edu./gvp/volcano/vbd_geog.htm
· 1 years (?) worth of clouds

· Historical paleomap information for guide to continent movement

· Tectonic plate placement data (present day)

 Production method: 

· Production will employ Maya 3-D animation using high-resolution Earth base map – integrating paleomap information and tectonic plate,

· earthquake & volcano geospatial data. End product is a rendered movie with high production value to support and give context to the

· changeable content in the other 3 sections.

ANMH 2: Recent Events – produced weekly with new editorial content:   This portion of the program occurs over an elliptical map projection of the Earth.  Points are plotted identifying areas where events (earthquakes, volcanoes and climate-related events) occurred the previous week.  Windows open connected with certain events in each category, displaying brief text describing the event, images from the area and/or news footage related to the event.  The events are researched and curated by AMNH earth scientist who identifies geospatial locations and writes descriptions of events for the bulletins editorial team.

Datasets and Sources:

· Earthquakes:  http://wwwneic.cr.usgs.gov/neis/epic/epic.html
· Volcanic activity:  

· many sources - the two main ones are: 

· http://www.volcano.si.edu/gvp/gvn/volclist/index.htm,  

· http://www.goodnet.com/~ej76707/cerupt.htm
· Extreme weather and climate events:

· http://www.ncdc.noaa.gov/ol/climate/research/2000/perspectives.html - special
· http://www.ncdc.noaa.gov/ol/climate/extremes/2000/june/rapidres0600.html
· Deviations in Surface Temp (average surface temperature for the given week minus norm for same week) 

· Deviations in surface precipitation (average precipitation for the given week minus norm for same week) - this might come from TRIMM but that focuses on Tropics only.

· Jet stream 'picture' for 12 hour segments throughout the week 

Production Method:  Everest real-time software is used for template creation. Pilot programmed control software will allow for update of text, images and geospatial plotting to the Everest graphics rendered from NT workstation, pulling content from an Oracle media database.

AMNH 3:  Feature – produced 7 or 8 times a year:  Graphical introduction and advertisement of in-depth feature stories published on the touch screens and web.  The transition into this section will include using high-resolution satellite data to create a zoom into the region where the feature story takes place.  Text, images, annotations and animations will layer over the last frame of the zoom.  Bulletins team will custom-design or visualize geospatial data, video, etc. particular to the feature story subject matter.  The team would like access to a variety of specialized / localized or regional datasets that it might not use during regular production of the other sections. 

Datasets and Sources:

· High resolution satellite images of regions/specific locales 

· A variety of regional & global datasets

 Production Method:  Animation and/or visualization using a variety of animation packages creating inset animations or overlays.  Maya to create zoom with satellite data into the focus region.  Everest will be used to create final graphics and text for scene.  An integrated search tool that would allow us to search for relevant regional or global datasets would be ideal for the research step in creating this section. 

AMNH 4:   Global Earth Images & Datasets – produced weekly:   Full-screen visualization of various global datasets will be shown on a flat map projection.  We would like the option to visualize data on spherical projection at a later date.

Datasets and Sources:

· ozone:  we believe this would come from TOMS - and that it's getting out to public in different forms 

· radiative balance data sets (reflected energy and/or outgoing infrared) CERES product from Terra from EOS - we're talking with David Herring about this

· vegetation index + ocean productivity:  for ocean, want to get florescence from TERRA - but that won't be available for a while 

· Chlorophyll - from SeaWiFS - we haven't done this yet but will probably contact Gene Feldman.  

· Vegetation index 

· CO and Methane - could eventually come from MOPPIT on TERR haze MISR on TERRA

· Fires could come from MISR(?) on TERRA, must come from some other source now?

· Ice 

· Lightning

· Auroras

· Monthly global temperature deviations (if we get what we need for our weekly updates we can obviously create these ourselves)

· Monthly global precipitation deviations (if we get what we need for our weekly updates we can obviously create these ourselves)

Production Method:

The method for visualizing the various datasets will depend upon what datasets are available and in what form.  We require not only the datasets, but a scientific consultant who can help us set up the appropriate production method for generating these animations or visualizations, including identifying software packages or custom programming that would be involved in setting up the infrastructure.  The goal is to create an in-house visualization process that allows us to work with a variety of datasets.

A “stage-one” for this section would be getting high-resolution (High definition ratio) images showing data that has already been visualized on an appropriate map projection.  

Everest will be used to integrate the visualized data into the wall animation program.

Educational Scenario




Leads

Roger Kassenbaum will lead this effort

Introduction:  A Digital Earth Educational Scenario 

The Benefits of Classroom Study of Weather

A hurricane forces the evacuation of parts of Florida.  A blizzard shuts down traffic in North Dakota.  A tornado causes major damage in upper Oklahoma.  An ice storm strands airline passengers in New York.  A heat wave hospitalizes people in Arizona.  It seems that no matter where we live, storms and other forms of severe weather confront us periodically, and remind us of just how powerful the weather can be on this planet of ours.  Perhaps that is why severe weather is such an engaging topic, particularly in the classroom.  It is one of the most common topics in classroom science curriculums, and students at all levels typically study it in some part of their science preparation.   In fact, students, teachers, and even parents tend to embrace the study of severe weather; and it is a topic that is often well represented and integrated within school science activities, such as science fairs, and student research projects.

Why a Severe Weather Digital Earth Data Set for Education?


With today’s satellite technologies, severe weather can be better studied than ever before in our history.  Scientists can tell quickly of an approaching storm, and today have the capability to learn much more about such a storm than even a few years ago.  In education, with Internet connectivity, such new data and technologies are also readily available to the science classroom.  Indeed, students and teachers can now study severe weather, n much the same ways as a scientist, in real time, and with real data.  Extensive data sets including LANDSAT 7 images, aerial photography (NAPP), NDIV (vegetative indexes), and Digital Elevation Models, and historical information concerning tornadoes, hurricanes, and flash floods are just a few of the many types of data available which might be used in the classroom.  However, teachers need help in selecting useful information from this expansive amount of data, and the types of data available.  A focused Digital Earth initiative might go a long way in helping teachers organize such data for classroom use.   These data sets used in conjunction with other key geospatial and IT applications and infrastructure, can be a powerful educational tool for the classroom.  With the ability to integrate these components via the worldwide web, the capability for student-based data gathering and analysis in support of weather projects is close at hand.  

What Might Such Data Sets do for Teachers?


An educational Digital Earth Alpha Version would be a convenient gateway for teachers to tap into the many data resources and educational opportunities related to severe weather.  It would be a front-end mechanism for identifying and organizing the numerous data sets available, as well as providing an educational context for this data.  In particular, it could provide important educational suggestions to teachers on how to integrate such data sets into their curriculum, for teaching specific science concepts and skills.  Various examples of such successful integration strategies already exist, such as the “curriculum building block” structure developed by the Consortium for the Application of Space Data in Education (CASDE).  Curriculum building blocks are web-based resources that link data, tools, tutorials, curriculum standards, assessments, and a sample lesson or instructional activity within a single application context.  Such web-based organizational structures can also provide direct references to national curriculum standards in science, mathematics, and technology, and provide a useful way for helping teachers to identify just how such activities can fit within their local science curriculums.

Educational Scenarios

A Specific Scenario: 
“Studying the Effects of a Severe Rainfall”

Theme: 

Education

Scenario Description
Severe rainfall of up to 8 inches in 12 hours has been predicted.  Students are asked to examine the possible effects of such a storm in their geographic area.  Cross-curricular efforts could include social studies students developing evacuation plans.

Audience:

K-12 students

User Sophistication:
Will vary depending on grade level and previous availability of such data and capabilities.

Geographic Area:
Global

Data sets required: 
We would need to confer with content experts to determine exactly which sets are required, but typical of those envisioned would be:

· Flood plain maps

· Soil maps

· Soil moisture data

· Storm-drain routes and capacities

· Population density maps

Key Partners

American Metrological Society (AMS)




National Weather Association




National Science Teachers Association




NOAA




UAGS




NASA




FEMA




Private Sector Value Adders

Frequency of data:
in general, one time only 

Timeliness of data:
existing

Sophistication:
Moderately difficult to develop; global data probably not easily accessible for all data sets

Site specifics:

Web-based

Other Possible Educational Scenarios:

Other examples of educational uses of Digital Earth data might include students:

· using imagery to track hurricanes and predict paths

· observing satellite images as sever thunderstorms develop in the spring

· observing blizzards in the mountains, predicting snow amounts and avalanche possibilities, or possible tracks of avalanches and danger zones

· examining El nino patterns to observe climate change

· examining El nino patterns and climate fluctuations such as drought, flood, extreme temperatures

· understanding the history, impact, and processes for storm prediction / warning systems for their community, and improving preparedness for future events.

Lessons could be written around any of these and could be K-12 and cross-curricular in nature.  In addition to remotely sensed data, student resources could be historical data, ground-based images, student observations of local weather or even a network of students around the planet reporting about their own local weather.  Students may generate their own predictions based on information they have found on the web and other locations.

Infrastructure Requirements for Educational Scenarios

An initiative undertaking Severe Weather Digital Earth Data Sets would be an exciting partnership opportunity for various diverse organizations and institutions.  Organizations such as USGS and NOAA might provide data, while other organizations such as JPL might provide technical support, and still other organizations such as universities might provide the educational vision and structure.  However, one of the most important potential partners in such an endeavor would be the classroom teachers themselves.  As participating teachers develop their own lessons and units, these new approaches could become an important online resource within the Digital Earth.  Finally, if such an initiative is truly successful, the students themselves will also become important partners within the initiative, as they actively participate in their own learning, and use these new resources to better understand the world we live in.

Government Perspective (Local, Federal)



Lead:  Paul Bryant, FEMA

Introduction

The roots of modern weather forecasting and prediction in the United States can be traced back to the days of the Civil War, when armed forces attempted to plot the tracks of tornadoes and severe weather in attempts to gain further insight into the impacts of weather on battle.  In the 1940’s weather experts with the Air Force successfully predicted the first tornado within hours of its occurrence.  Staff at Tinker AFB were able to move people and equipment away from the area, thus averting damage and loss of life.  These events led to today’s modern severe weather prediction and warning systems.  With the myriad of radar, satellite, computer modeling, and communications assets available to governance at all levels, government plays a critical role in severe weather forecasting, prediction, and warning.  In fact, a primary mission of the National Oceanographic and Atmospheric Administration is to provide national prediction and warning for severe weather.  The National Weather Service operates over 120 Weather Forecast Offices, and a lesser number of River Forecast Offices throughout the Nation, and provides a significant level of expertise to inform the public of weather related threats.

The Digital Earth Alpha version for governance will be designed to illustrate how a diverse set of weather information assets can be integrated in real time to provide an expanded set of public services.  The DE Alpha Version will involve NOAA, FEMA, USGS and other information assets, along with commercial applications and web clients to provide communities with improved communication of weather related information.  Emphasis will be placed on severe storms, floods, tornadoes and hurricanes. 

Scenarios for Government

Given the availability of data at the national and local levels, the governance team will strive for a national implementation, with one to two local (state, county, or city) communities selected as demonstration sites for implementation of additional Digital Earth capabilities based on specific local interests. The following are scenarios that will be applied at the federal and local governance levels to provide government decision-makers, emergency managers, and citizens improved access to information and tools for improved weather related communication

· A citizen is able to continuously monitor the progress of severe weather, and understand the potential impact to their community.  Real-time and predicted weather information is available for review over their community.  Potential flooding and service losses are plotted for review.  

· Local governance organizations are able to identify and track the locations of their staff and equipment through all phases of the storm.  

· Federal Emergency Management recovery and response operations are illustrated showing location of claims centers, relief and first aid sites, and other available resources

· Citizens and local governments can view changing transportation options as the storm impacts roadways and utilities.  Best routes to evacuation facilities are plotted based on current and predicted storm surge data.  

· Citizens can input observed emergency situations for action, and all active emergency situations (i.e. downed utilities, flooded bridges) are displayed for emergency response teams and as citizen advisories.

Infrastructure Requirements for Governance Scenario

See Index

Journalism Perspective


Lead:  Dan Dubno

Introduction

For almost four decades, journalists have used weather data and predictions from the National Weather Center to prepare viewers for hurricane activity.   Now, with the Digital Earth test bed, journalists will have the opportunity to obtain a profound amount of data and resources about hurricanes, tornadoes, and other disasters in a geo-referenced web portal. This data, along with other sources of geographic information will be able to be blended seamlessly to construct accurate and timely material for broadcast, newsprint, internet and other sources of news.  



Journalism Scenarios

J1 Understanding the Nature of Hurricanes

J1 A science reporter can use dramatic El Nino data and imagery and other weather pattern information to evaluate a story on correlation between such data and recent storm activity. 

J2 A meteorologist can obtain updated visualizations and information for a report on how hurricanes form; why storm surges are so destructive; and how riptides work.

J3 History and prediction of hurricane events

A national broadcast journalist, as a hurricane nears landfall, can receive the latest storm track from the National Hurricane Center. He can see that storm track superimposed over satellite ground imagery of the highest quality. He can download a broadcast-quality flythrough---visualizing the hurricane and continuing towards the beach community in its path. In compiling his report, he can also overlay past hurricanes that have taken similar tracks over the last twenty years. 

J4 Assessing and Documenting severe weather

An assignment editor can use the Digital Earth products to select towns in which crews can be stationed. She can obtain information on which communities are in low-lying areas and make educated assumptions on which communities may be evacuated. She can use the web test bed to see what disaster centers have been established and find out what emergency service groups and institutions have jurisdiction over what areas. 

J5 Localized history, forecast, emergency management 

A newspaper reporter, looking at that same storm, can obtain NOAA Certified Storm Surge or Sea, Lake, Overland Surge from Hurricanes (SLOSH) data which helps predict the flooding likely to occur in the targeted barrier island if the storm stays on track.  He can show how many times that same island has been evacuated and how often the same community has been devastated and rebuilt. He can calculate how much federal disaster aid has already been spent on this community and estimate the cost taxpayers will face in rebuilding this community again. 

Other Web Based Interactive Media Services –  The Digital Earth portal prepared and maintained by the media also allows a for a unique and interactive capability for citizens to prepare customized answers to suit their needs for critical information: 


J6 A potential homebuyer assesses the long-term risks of buying that perfect beach-home after exploring flood plain data and comparing it with the actual extent of floods that have occurred in the past.  


J7 A middle school student can explore how water temperature off Cape Verde influences storm creation. 


J8 A college student can observe the functioning of a “Bermuda high” and how that influences the directions of a storm. 


J9 A homeowner can compare insurance rates from his shoreline community to a community more inland. 


J10 A communications student can compare how statistics on hurricane deaths have declined since hurricane predictions have been made…and how property damage has continued to escalate year to year. 


J11 A housewife can plan her retreat from the impact zone by exploring real-time traffic information, webcams, current flood and prediction data (slosh) superimposed on imagery and the transportation and emergency facility maps of her area.


A businessman determines the supplies he needs to secure his property, and then determines which stores closet to his business have those products in stock 


J12 A taxpayer can compare how prepared his community is for this storm compared to a neighboring town. While the two towns are about equal in size and population, he discovers his community has about half the services available than the other town.  

An anxious mother wonders why her daughter, who lives in the storm zone, doesn’t answer the phone. After checking the Digital Earth, she checks utilities and discovers on a map that phone service in her daughter’s community has been disrupted.  

Infrastructure Elements Required for Journalism Scenarios

Data Requirements derived from the scenario above are listed in the accompanying annex to this report.   National and local data sets are of primary concern, with additional desire for regional and global data as well.  Finally, ability to access and apply data temporally (i.e. archive or historical data, real time data, predictions).  The following additional data sets have been identified as relevant for the Journalism scenario:

· Hurricanes (storm position, imagery, known and predicted tracks, etc)


· Earthquakes (location, magnatude, duration, etc)

· Tornadoes (location, track, duration, magnatude)

· Power Outages

· Population Data

· Flooding (shoreline, and or SLOSH data)

· Forest Fires

· Ground Surface Temperature

· Air Quality

· Location of Toxic Chemicals

· Pollution

· Smoke

· Pollen (by type i.e. tree, grass, mold)

· Sea Surface Temperature

· Drought Conditions

· Famine 

· Disease / Plagues
· Radiation (RADON levels)

DE Alpha Version Milestones and Schedule

The first spiral of Digital Earth Alpha Versions for journalism, governance, museum, and education will be implemented over an 8 to 10 month period.  Once implemented, DE Alpha Versions will be accessible to the public, and an evaluation mechanism will be included in the implementation to allow the DE team to gather and evaluate feedback from the user community.    The following represents an initial set of milestones for spiral one:

· Scenario Development Completed




TBR

· Data and Application Requirements Identified



· Data and Applications Selected





· Integration of Components





· Development of DE Alpha Version Portal



· Public Awareness Program Developed




· Begin Implementation of Portal
/ User Feedback Process


