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Executive Summary

Local government and state agencies in Virginia spend an estimated $40 to $55 million annually in the development, use, and maintenance of geographic information systems (GIS).  Previously, those investments were being made in a “patchwork quilt” of information systems across Virginia, producing an inefficient geospatial infrastructure that was becoming more entrenched with each investment.

In October of 2001 the state began work on the Virginia Base Mapping Program (VBMP).  The program’s goal was to establish and maintain one consistent, accurate, foundational digital base map upon which local government and many regional, state, and federal geospatial data applications could be built, producing an efficient statewide geospatial infrastructure.  The Virginia Wireless E-911 Services Board funded the VBMP, in support of statewide implementation of federal requirements for E-911 emergency response services for cellular phones.  High resolution digital orthophotography was determined to provide the accuracy required for wireless E-911.

The VBMP program was managed by the Virginia Geographic Information Network (VGIN) Division of the Virginia Information Technologies Agency (VITA).  VGIN contracted with VARGIS LLC. of Herndon, Virginia, to produce full color, “leaf-off”, digital orthophotography for the entire land base of Virginia. The imagery was developed at one of three scales, determined by evaluating population and housing densities.

In February 2003, VGIN began delivery to each of Virginia’s 134 independent cities and counties, including 128 E-911 Public Safety Answering Points (PSAPs), a DVD set including High-resolution digital orthophotography covering the county/city, as well as imagery for adjacent communities.  Such regional coverage was essential to meeting the mutual response obligations of local E-911 operations.

The VBMP project was completed in June of 2003, on time and under budget.  The extent and scope of this project was unprecedented. No entity the size of Virginia had ever attempted to complete this level of digital mapping in such a short time period.   Savings to the taxpayer thus far are estimated at $5 million to $8 million, and continue to grow.  Outcome-based measures, such as lives saved and injuries / property damage avoided, will be significant, albeit more difficult to quantify.

The VBMP statewide imagery has produced a single consistent, seamless base map, providing the foundation for a consistent enterprise architecture for GIS throughout Virginia.  A seamless, high quality base map ensures that data sharing for state and local, public and private business applications, including E-911 response, permit tracking, natural resource protection, transportation planning and economic and labor analysis, operate at the highest possible efficiency and can be consistently applied anywhere in Virginia.

Project Description

The development and use of geographic information systems (GIS) is spreading rapidly across Virginia.  Local governments, state agencies, planning districts, universities and colleges, utilities and private companies in the Commonwealth spend an estimated $40 to $55 million annually in the development, use, and maintenance of such systems.

Virginia’s 134 independent local governments have traditionally focused GIS development on their immediate parochial needs, including tax assessment and facilities maintenance.  However, significant local responsibilities (economic development, emergency preparedness and response, transportation planning and resource protection) require communities to access and work with data from outside their individual jurisdictions to be truly effective.  The vast majority of state, federal, and private applications of GIS require multi-jurisdictional data.

In order to promote the effective and economically efficient development and sharing of geospatial resources across the state, the Commonwealth sought to establish a single, consistent foundation or base map for GIS in Virginia.

In October of 2001, the Commonwealth of Virginia began work on the Virginia Base Mapping Program (VBMP http://www.vgin.virginia.gov/VBMP/VBMP.html).  The goal of the VBMP was to establish and maintain one consistent, accurate, foundational digital base map upon which all local government and many regional, state, and federal geospatial data applications could be built, producing an efficient statewide geospatial infrastructure.

The VBMP was funded by the Virginia Wireless E-911 Services Board, in support of statewide implementation of Federal Communications Commission Phase II requirements for E-911 emergency response services for cellular phones.  Wireless E-911 systems use a latitude/longitude to identify the location of the caller.  A high quality, high-resolution map base is required to accurately locate cellular callers with a latitude and longitude.   High resolution digital orthophotography was determined to provide the accuracy required to meet the needs of wireless E-911, with the added advantages of (1) allowing emergency dispatchers to visualize the landscape and (2) integrating additional GIS data from outsider resources (local, state, federal) as needed.

The VBMP digital orthophotography project was managed by the Virginia Geographic Information Network (VGIN http://www.vgin.virginia.gov/), a division of the Virginia Information Technologies Agency (VITA).  On January 29, 2002, VGIN contracted with VARGIS LLC. of Herndon, Virginia to produce full color, “leaf-off”, digital orthophotography for the entire land base of Virginia (43,000 square miles). The imagery was developed at one of three scales: 

· 1:4,800 scale (two foot resolution) in rural areas (less than 100 persons/sq. mile)

· 1:2,400 scale (one foot resolution) in urban and suburban areas, and

· 1:1,200 scale ( half-foot resolution) in areas where localities choose the option to purchase higher accuracy product.

The extent of each scale was initially determined by evaluating population and housing densities.  Each locality was then offered the opportunity to upgrade the scale of imagery in their locality by providing the cost difference between what the program would have paid and the cost of their optional upgrade

In February 2003, VGIN began delivery to each of Virginia’s 134 independent cities and counties, including 128 E-911 Public Safety Answering Points (PSAPs), a DVD set of:

· High-resolution digital orthophotography covering the county/city and a minimum of 1000 feet surrounding the county/city;

· Digital Terrain Model (DTM) covering the county and a minimum of 1000 feet surrounding the county/city;

· All the ancillary technical data and documentation acquired as part of digital orthophoto production process (this data can be used to facilitate the efficient development of additional data, such as structures, topographic contours, etc.); 

· VBMP procedures guide and handbook; and a  

· A second coverage of the imagery with the addition of all adjacent communities in a compressed “MrSID” format.  This regional coverage was critical to local E-911 operations, each of which has signed agreements that require that they respond into adjacent communities when called upon.

The VBMP digital orthophotography project was completed in June of 2003, on time and under budget.  The extent and scope of this project was unprecedented. No entity the size of Virginia, 43,000 square miles, had ever attempted to complete this level of digital mapping—requiring 22 subcontractors and eight airplanes--in such a short time period. 
Significance to the Improvement of the Operation of Government

While GIS development and use was exploding across state and local government in Virginia, studies in 1999 and 2000 indicated that the critical foundation for geographic information systems, the base map, varied widely in resource type, scale and date from jurisdiction to jurisdiction.  Virginia’s 134 local governments were creating a “patchwork quilt” of geographic information systems built upon diverse map bases, with varying accuracy, scales, orientation and dates.  (See source, date, scale, and VBMP solution maps below.)

As a result, while each system might independently provide adequate functionality within the jurisdiction, Virginia’s communities were ultimately building and investing significant resources in an inefficient spatial information infrastructure across the Commonwealth. Such a patchwork severely reduces the efficiency and effectiveness of local, regional, state, and federal business applications that require multi-jurisdictional or regional data.

[image: image1.jpg]Base Map Data Source 2001

Digal Ortho Potasraphy
Hardcopy Ortho Photograhy

Scale of Base Map Data 2001

A
o 50 100 Ml The Virginia | m::ﬁmwﬁ:m “m . . » 10 N “The Virginia: G”“Jﬁﬁ?n'ﬁi’ﬁ:ﬁ:'?ﬁ’i vnl"
Date of Base Map Data 2001 Virginia Base Mapping Tile Assignment

v vgin st s

[ el v ——

oot Comm IO v




*Please note: Maps 1-3 above show the former statewide information systems “quilts.”  Map 4 shows the seamless VBMP solution in place today.*

The Virginia Base Mapping Program’s (VBMP) statewide imagery has produced a single consistent, seamless base map, providing the foundation for a consistent enterprise architecture for GIS throughout Virginia (red and gold map above).  A seamless, high quality base map ensures that data sharing for state and local, public and private business applications including E-911 response, permit tracking, natural resource protection, transportation planning and economic and labor analysis operate at the highest possible efficiency and can be consistently applied anywhere in Virginia.

In recognition of the value of the base mapping, the General Assembly authorized sale of the data for commercial purposes, with revenues placed in a special fund for future GIS data acquisition.

Benefits realized by service recipients, taxpayers, agency and state.

Direct Taxpayer Savings 
As further noted below, savings to the taxpayer thus far are estimated at $5 million to $8 million, and continue to grow.

Expedited E-911 Deployment 
The high quality of the VBMP data and statewide distribution helped establish Virginia as one of the leading state’s in the deployment of wireless E-911. 

Enhanced Statewide Information Support 

In addition to real dollar savings for every locality, 100 local government partners enjoyed significant improvements in the quality, capabilities, and capacities of their E-911 and geographic information systems (GIS).  And all of the VBMP benefits were distributed equally, rural and urban, rich and poor.

Expanded Regional Response Capabilities
Regional VBMP data packages were provided to each E-911 PSAP.  Consistent regional data gave each PSAP the capacity to meet its contractual obligation to respond effectively and efficiently into neighboring jurisdictions when called upon.

Established Statewide Standard 

The statewide VBMP data is the “foundation” or “standard” in Virginia for all state and local government GIS.  This ensures that the vast majority of geospatial data collected in the future by state and local governments and partners (i.e. tax parcels, utilities, wetlands, etc.) can be cost-effectively shared and integrated across systems, public and private, and that interoperability is maximized.

Limited Individual Budget Impacts 

The VBMP data was provided at no cost to each local government jurisdiction in Virginia.  State agencies, higher education, and other public sector partners received VBMP data for the cost of media.  In total more than 160 state agencies and local governments were provided with unprecedented new service capabilities without any impact on the organizations’ individual budgets.

Return on Investment 
The group purchase of high-resolution digital orthophotography on behalf of every local government jurisdiction and state agency saved Virginia taxpayers $4 to $7 million dollars (35% to 50%) over the estimated cost of individual purchases.  Fifteen private sector purchases of VBMP data products to date have produced approximately $120,000 in direct returns, with additional such purchases expected to continue.

VGIN also distributed the data to all interested public sector organizations in Virginia for just the cost of the media.  In addition to local governments and PSAPs, 15 state agencies, four universities, 14 regional planning districts, and three sanitation districts have acquired one or more of the VBMP data products, to date.  Each of these organizations is improving and/or expanding their services to the citizens of Virginia using the consistent, statewide, high quality VBMP data.  Individual examples of savings and expanded services thus far include: 

· Virginia’s Department of Transportation (VDOT) estimated $700,000 in direct savings in six months, using VBMP imagery in planning projects rather than making small independent data purchases.

· The Virginia Tobacco Commission is using the VBMP data to site the location of broadband across southern Virginia at an estimated savings of $300,000.

· State agencies are enhancing services to their customers by incorporating VBMP data into Internet tools. Established sites include the Department of Forestry’s Forest Resource Information Mapper (http://www.forestrim.org/) and the Virginia Economic Development Partnership’s VirginiaScan (http://www.yesvirginia.org/site_selection/vascan.aspx).  The Department of Conservation and Recreation is also establishing a site to track public lands.

· VBMP data was used by the Federal Emergency Management Agency and the Virginia Department of Emergency Management to expedite trash removal following Hurricane Isabel and map the impacts of the storm.

· The VBMP data was critical to the award of $685,000 grant from Homeland Security to develop a statewide, Internet based, Readiness, Response, and Recovery GIS.  The VBMP will provide a single, consistent, statewide base for the documentation of Virginia’s critical infrastructure.

· The VBMP data provided the foundation for collection of a consistent statewide digital hydrography of unprecedented accuracy.

· The VBMP data is providing the foundation for the collection of a seamless statewide digital road centerline and address file, which will become a critical tool for cross-jurisdictional emergency response, economic development, planning, and service delivery.

Outcome measures, such as lives saved or injuries/property damage avoided, are more difficult to determine.  However, all of Virginia’s PSAPs now have access to VBMP data and 75% of all wireless subscribers in Virginia have access to Phase II wireless technology. As one illustration of such benefits, on December 23, 2003, the Martinsville/ Henry County PSAP directed a SWAT team to a specific house (previously impossible without VBMP data) in response to a kidnapping call, avoiding a potential “Amber Alert”.

Conclusion

Local government and state agencies spend tens of millions of dollars annually in the development, use, and maintenance of geographic information systems (GIS) in Virginia.  Previously, those investments were being made in a “patchwork quilt” of information systems across Virginia, producing an inefficient geospatial infrastructure that was becoming more entrenched with each investment.

Beginning in 2001, the Virginia Base Mapping Program (VBMP) built and distributed to all state and local governments one accurate, consistent, statewide, digital base map.   The VBMP base map provides direct cost savings to the citizens of Virginia and data of unprecedented quality, at no cost to all local governments and state agencies in Virginia.  Ultimately, the VBMP has established a consistent, statewide foundation for geospatial products and services, unprecedented interoperability across jurisdictions, and a statewide geospatial infrastructure that will support the greatest efficiencies in the sharing of data and applications.
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