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PREFACE

This strategic plan for geographic information systems (GIS) demonstrates a successful effort by
governmental agencies at all levels and the private sector to work cooperatively with the objective of
optimizing the use of limited resources. In these difficult fiscal times, the efforts of the Arizona
Geographic Information Council should be commended as an excellent example of how government
agencies can prioritize, organize, and work together to achieve results with the least impact to
taxpayers. The Legislature has given the Land Department a statewide role in GIS, and, as State Land
Commissioner, I support this strategic plan and urge others to support it as a means of coordinating
efforts to implement GIS in the state of Arizona.

M. Jean Hassell
State Land Commissioner
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EXECUTIVE SUMMARY

The Strategic Plan for the Arizona Geographic Information Council (AGIC) is intended to serve as a
guide to help AGIC develop and manage GIS and geographic information resources in Arizona. This
Executive Summary provides some background on GIS and AGIC and presents an overview of the
Strategic Plan's recommendations.

Definition of GIS

According to a federal committee studying GIS, as much as 90 percent of the work of government
agencies relates back to its geography, i.e, where people, places, and things are located. During the
last 20 years, a powerful new technology has emerged to create, manage, and analyze land-related
data with the aid of computers. This technology, known as geographic information systems or GIS,
combines traditional data base management with sophisticated spatial data processing. GIS technology
offers the means to communicate and understand information in ways that were never before possible.

Emergence of GIS in Arizona

GIS is a powerful tool, and, since the 1970's, use of this technology in the public and private sectors
has grown rapidly across the country and in Arizona. Currently, there are 58 known GIS installations
in Arizona, and this trend of increasing utilization of GIS technology is projected to continue. By the
end of the decade, virtually all of the federal, state, county, and large municipal governments in
Arizona are expected to have a GIS. Usage in the private sector is also anticipated to expand
significantly. Both public and private organizations are discovering the value of GIS to enhance
decision-making and improve service delivery. GIS has the ability to support a wide range of
applications, as the following examples illustrate:

® The City of Phoenix uses GIS to evaluate new applications for liquor licenses. Computerized vicinity maps are
generated showing proposed site locations together with existing liquor establishments, schools, churches, and crime
locations. Workloads associated with processing liquor license applications have been reduced by 50 percent.

® Salt River Project uses GIS and related technologies to more effectively plan and manage its extensive network of
electrical and water facilities. GIS has enabled them to more accurately forecast demands for electrical load growth
and to plan for locating future substations.

® Pima County makes extensive use of GIS to assist in such diverse activities as: (1) identifying potential landfill sites,
(2) mapping riparian areas, (3) monitoring storm water runoff, (4) managing sewer facilities, (5) analyzing air quality,
(6) evaluating alternative land use plans, and (7) defining airport airspace zoning.

® The Bureau of Land Management has found that GIS has improved resource management practices and allowed for
more efficient allocation of limited staff. They have used GIS to identify unique animal habitats and assess possible
land use conflicts, conduct inventories of scenic resources north of the Grand Canyon, and enhance fire suppression
tactics.

® Cochise County has found GIS to be beneficial in redistricting in response to the 1990 Census. They were able to
easily generate alterative plans for new election precincts. GIS has also aided the County in assigning street addresses
as part of an extensive rural addressing program.

® The Bureau of Indian Affairs used GIS in its defense of a lawsuit seeking $185 million in damages. By using GIS to
justify its land management practices, they reduced their liability by at least $180 million.

® The City of Mesa has used GIS as part of its pavement management program to more efficiently plan and budget for
necessary street repairs. The police department uses GIS to study crime patterns in the city and to develop appropriate
response strategies.

® The Arizona Department of Environmental Quality has employed GIS to develop complex models to identify
vulnerable groundwater aquifers in the state. Prior to GIS, these kinds of sophisticated assessments were impossible,
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EXECUTIVE SUMMARY

due to the number of calculations involving hydrologic and geologic parameters. GIS and related technologies have
also increased the efficiency of the Department's environmental monitoring program, improved the positional accuracy
of water and soil samples, and automated numerous tasks.

® The Arizona Department of Water Resources has used GIS for over seven years, primarily for administering
groundwater irrigation rights, well locations, service area population estimates, and groundwater and surface water
management planning. The GIS is also used to map all of the water sources, diversions, and claims for the statewide
surface water rights adjudications process.

(Note: This is just a small sample of the GIS applications within these organizations and throughout Arizona.)

Need for Coordination

GIS differs from traditional data processing because of the common need across organizations for the
same land-based data. For example, several public and private organizations could all use parcel,
road, land use, drainage, and population data to support their operations. However, creating digital
GIS data is expensive. Without coordination, there is a potential for tremendous duplication of effort
at taxpayers' expense. By its very nature, GIS is an integrating technology, and organizations need to
share data if they are to be cost effective. The fact that, out of over 600 spatial data sets that have
been identified in Arizona, 55 percent were acquired from other organizations vividly illustrates the
importance of data sharing in GIS. However, impediments to data exchange persist, such as lack of
awareness about data availability, incompatible software and hardware systems, and absence of
uniform standards and guidelines. Thus, in order to be efficient and maximize limited resources,
coordination of GIS data development efforts is essential.

Purpose of AGIC

It was for the purpose of coordinating the cooperative development and management of GIS and
geographic information resources that the Arizona Geographic Information Council (AGIC) was
created by Governor's Executive Order, in 1988. AGIC's 29-member Executive Management Board
is composed of representatives from federal, state, and local governments as well as regional GIS
consortia, the universities, and the private sector. While AGIC has begun efforts to develop
cooperative multi-participant projects, it recognized that, in order to meet the needs of the state as a
whole, a comprehensive strategic plan of action would need to be developed.

Strategic Planning Process

In the fall of 1991, AGIC began to develop its first Strategic Plan to identify key directions for future
action to help guide the development of GIS in Arizona. Over forty individuals, representing federal,
state, municipal, county, regional, and indian agencies as well as the universities, utilities, and the
private sector throughout the state, served on committees to contribute ideas to the plan. In addition,
the plan incorporates the results of a survey of existing digital spatial data and future needs. A total of
120 organizations responded to the survey. Thus, the AGIC Strategic Plan truly represents a
comprehensive perspective of GIS-related issues in Arizona.

A Strategic Planning Committee was formed to coordinate the overall planning effort. This committee
identified five critical strategic issues, which would become the focal points for the plan. These
include Administrative and Legal, Data Resources, Technology, Information Exchange, and Education
issues. Five subcommittees were organized to study and recommend a course of action for each of the
issue areas. These subcommittees began by conducting a situation assessment to clarify current
problems and opportunities associated with each issue. Next, they identified objectives and strategies
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EXECUTIVE SUMMARY

that AGIC could pursue over the next three to five years to respond to current problems and take
advantage of opportunities. The subcommittees also went one step further; they developed a detailed
first-year plan of action for each issue, targeting high-priority activities and specifying time frames,
responsibilities, and resource requirements. As a result of the process, participants have reached
consensus on a focused plan of action regarding what needs to be done in 1993 to address Arizona's
most important GIS-related concerns.

Five Strategic Issues

Following is a synopsis of the general goals and the most important strategic actions proposed for each
of the five issues, beginning with the two most critical: Administration and Legal issues and Data
Resources issues.

1. Administrative and Legal Recommendations

AGIC is a relatively recent organization attempting to guide the development of a new technology.
Because many existing laws and institutional arrangements were established prior to the advent of
computerized information, these mechanisms do not always facilitate the sharing of data and other
resources. The primary focus of the Administrative and Legal Subcommittee was to examine AGIC's
existing organizational structure and duties, review existing statutes, and address administrative
policies and procedures that would promote data sharing.

Although the subcommittee recommended many actions to improve existing laws and procedures,
none is deemed more important than to obtain funding for the State Cartographer's Office. This office
was established under the Arizona State Land Department by statute in 1988, but the funding to
implement this office has never been appropriated. The State Cartographer would serve the state GIS
community by providing essential administrative support for AGIC, developing GIS policies and
standards, maintaining a clearinghouse of information about data resources, and coordinating the
development of common projects. AGIC proposes submitting a bill to the legislature to request initial
funding for the State Cartographer as well as to establish AGIC as an organization in statute.

The plan also clarifies the relationship of AGIC as a policy and oversight board with respect to the
State Cartographer and the Arizona Land Resource Information System (ALRIS), in the Land
Department, and establishes operating procedures for AGIC as an organization. In addition, the plan
calls for actions designed to facilitate data sharing, including resolution of problems associated with
data ownership, quality, and security. Due to the challenges of budget shortages facing all levels of
government, AGIC will also be exploring alternative sources of funding for the development and
maintenance of GIS data as well as examining legal issues related to cost recovery and data resale.

2. Data Resources Recommendations

The Data Resources Subcommittee was responsible for identifying the requirements and priorities for
geographic data in Arizona. To gain a better understanding of statewide needs for specific kinds of
data and clarify requirements for data accuracy, they conducted a detailed survey of all levels of
government and many private sector organizations. The subcommittee analyzed the survey results in
order to help address its primary goal: to plan for and initiate the development and maintenance of
statewide geographic data resources that have multiple-purpose value and can be used by all levels of
government, utilities, and the private sector. Based upon the survey results, the following high-
priority data themes for Arizona have been established:

® geodetic survey control grid
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land ownership/land parcels
transportation network
water resources
administrative boundaries

Formal interagency task forces will be established to prepare and implement plans for the cooperative
development and maintenance of these important data bases. Other major goals of the Data Resources
Subcommittee are to publish the detailed results of the survey, to recommend GIS data standards to
enable cooperative project development, and to facilitate data exchange between disparate software
and hardware environments.

3. Technology Recommendations

The overall goal of the Technology Subcommittee is to develop efficient and effective methods for the
physical exchange of GIS data via hardware, software, and telecommunications, since many agencies
have a need for the same data. As GIS applications become more sophisticated and as maintenance of
data becomes more transactional in nature, agencies will need to develop the physical infrastructure
necessary to support high-speed data transfers and data sharing, such as with fiber optic lines.
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The subcommittee decided that an important way to facilitate GIS data exchange in Arizona would be
to improve information about technological solutions. They propose clarifying technical options
available for data transfer, assessing the present and potential demand for data within the GIS
community, and monitoring important technological advancements. In addition, this subcommittee
will recommend standards and guidelines for GIS technology to make data exchange easier. Much of
this information is to be summarized in a GIS Technology Guide, which will be distributed throughout
the state. Another important objective is to improve communication between GIS users and
organizations responsible for planning telecommunications infrastructure.

4. Education Recommendations

Because GIS is a new technology, agencies have difficulty finding and hiring qualified personnel, and
the situation is expected to worsen as more organizations install geographic information systems.
While the universities and ALRIS offer educational and training programs, there is a need to develop a
more coordinated and comprehensive approach to human resources for GIS in the state as a whole.
Some of the specific strategies recommended include adoption of a GIS job series for state
government, identification of unmet needs for additional GIS training, exploration of approaches to fill
those gaps, and development of an electronic clearinghouse for information about GIS job
opportunities in the public and private sectors. In addition, this subcommittee identified a number of
strategies, designed to forge a stronger partnership between the academic and GIS communities in
Arizona.

5. Information Exchange Recommendations

Because GIS is a new technology and sites tend to be dispersed across the state, there is a particular
need to improve the exchange of information about GIS in general and about AGIC and Arizona
activities in particular. This subcommittee determined that information about existing GIS data bases
and applications, employment and training opportunities, and industry trends were especially
important. Subcommittee members identified specific strategies to either establish new mechanisms or
improve existing methods of exchanging information about GIS. The recommendations include
organizing a statewide GIS conference, producing an annual calendar to showcase GIS development
projects and applications in the state, creating an editorial board to improve AGIC's newsletter,
expanding notification of meetings and workshops, and developing an annual report of AGIC
activities.

Conclusion

As a result of the strategic planning effort, which involved participants from the public and private
sectors, AGIC has achieved consensus on a comprehensive course of action to address Arizona's most
important GIS-related concerns. Of all the ideas generated in the planning process, there was
widespread agreement on the two highest priorities: securing the necessary funds to
implement the State Cartographer's Office and beginning to develop GIS data bases of
statewide importance.
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The intent of the Strategic Plan is to guide AGIC and its volunteer committees in its efforts to
coordinate and manage the development of GIS and geographic information resources in Arizona.
The plan serves to answer some important questions for AGIC and the Arizona GIS community:
Where have we been? Where are we now? Where do we want to go? How are we going to get
there? The Strategic Plan is not intended to set a rigid course of action but to provide a flexible road
map for the future. In this way, the plan will help AGIC fulfill its mission and vision for GIS in
Arizona while remaining responsive to the challenges of this rapidly growing and evolving
technology.
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INTRODUCTION

A primary function of many public agencies is to collect, process, and analyze data relating to
geography, i.e., where people, places, and things are located. It has been estimated that as much as
90 percent of the work of city and county governments relates back to its local geography.

During the last 20 years, a powerful new technology has emerged to create, manage, and analyze
computerized spatial data. This technology, known as Geographic Information Systems (GIS),
combines traditional data base management with sophisticated spatial data processing. GIS technology
offers the means to communicate and evaluate information in ways that were never before possible.
Use of GIS in the public and private sector across the country and in Arizona has grown dramatically
since the 1970's, as organizations discovered its value in enhancing decision-making and improving
service delivery. Currently, there are 58 known GIS installations in Arizona (source: AGIC Survey,
1992).

GIS can be used to support a tremendous range of different applications. By way of illustration, GIS
is currently being used in Arizona for such projects as these:

® The City of Phoenix uses GIS to evaluate new applications for liquor licenses. Computerized vicinity maps are
generated showing proposed site locations together with existing liquor establishments, schools, churches, and crime
locations. Workloads associated with processing liquor license applications have been reduced by 50 percent.

® Salt River Project uses GIS and related technologies to more effectively plan and manage its extensive network of
electrical and water facilities. GIS has enabled them to more accurately forecast demands for electrical load growth
and to plan for locating future substations.

® Pima County makes extensive use of GIS to assist in such diverse activities as: (1) identifying potential landfill sites,
(2) mapping riparian areas, (3) monitoring storm water runoff, (4) managing sewer facilities, (5) analyzing air quality,
(6) evaluating alternative land use plans, and (7) defining airport airspace zoning.

® The Bureau of Land Management has found that GIS has improved resource management practices and allowed for
more efficient allocation of limited staff. They have used GIS to identify unique animal habitats and assess possible
land use conflicts, conduct inventories of scenic resources north of the Grand Canyon, and enhance fire suppression
tactics.

® Cochise County has found GIS to be beneficial in redistricting in response to the 1990 Census. They were able to
easily generate alterative plans for new election precincts. GIS has also aided the County in assigning street addresses
as part of an extensive rural addressing program.

® The Bureau of Indian Affairs used GIS in its defense of a lawsuit seeking $185 million in damages. By using GIS to
justify its land management practices, they reduced their liability by at least $180 million.

® The City of Mesa has used GIS as part of its pavement management program to more efficiently plan and budget for
necessary street repairs. The police department uses GIS to study crime patterns in the city and to develop appropriate
response strategies.

® The Arizona Department of Environmental Quality has employed GIS to develop complex models to identify
vulnerable groundwater aquifers in the state. Prior to GIS, these kinds of sophisticated assessments were impossible,
due to the number of calculations involving hydrologic and geologic parameters. GIS and related technologies have
also increased the efficiency of the Department's environmental monitoring program, improved the positional accuracy
of water and soil samples, and automated numerous tasks.
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® The Arizona Department of Water Resources has used GIS for over seven years, primarily for administering
groundwater irrigation rights, well locations, service area population estimates, and groundwater and surface water
management planning. The GIS is also used to map all of the water sources, diversions, and claims for the statewide
surface water rights adjudications process.

(Note: This list represents only a small sample of the GIS applications in use by these agencies and across Arizona.)

Over the years, government agencies have designed and built information data banks and
computerized information systems to manage their land records. For the most part, agencies
independently created these data bases to fulfill their particular missions, and there was little
coordination with other organizations. However, with the advent of GIS, organizations are finding a
common need for the same land-based information. For example, several agencies may have use for
road, parcel, land use, drainage, and population data to support their operations. In fact, of over 600
documented spatial data sets held by agencies in Arizona, 55 percent were acquired from other
organizations. By its very nature, GIS is an integrating technology, and organizations will need to
share data if they are to be cost effective. Thus, GIS offers new opportunities for public and private
organizations to work together to share and cooperatively develop geographic information resources.

Unfortunately, traditional data development practices that have been applied to GIS have created
problems. Development of data can, and often is, duplicated at taxpayers' expense because agencies
are unaware of data development efforts elsewhere. Often they use incompatible data classification
schemes, data standards, quality control measures, and updating procedures that, in effect, render
their data unusable by another agency. Institutional or economic barriers also inhibit data sharing.
Because creation of digital spatial data is extremely expensive, if uncoordinated geographic data
resource development is allowed to continue, millions of dollars of public and private funds could be
at stake.

The lack of coordination can also inhibit the ability of public agencies to analyze data and respond to
public problems in a timely manner. While increasingly sophisticated telecommunications systems
and computer hardware and software provide the technical capability to rapidly process and analyze a
diversity of data, institutional problems can often impede the full utilization of these advances. For
example, if data users are not able to agree on such matters as data transfer standards, it may be
technically possible to get data from one part of the state to another in fractions of a second, but it
may take days for the receiving agency to convert the data to a usable format.

Efforts to accomplish more cooperation are complicated by the reality that nearly everyone could be
considered a potential stakeholder when it comes to geographic information. Federal, state, regional,
county, and municipal governments as well as the universities, utilities, private firms, non-profit
organizations, and the general public all have an interest in gaining access to accurate spatial data
about Arizona.

In order to coordinate the cooperative development and management of GIS and geographic
information resources for Arizona, the Arizona Geographic Information Council (AGIC) was created
by Governor's Executive Order, in 1988. AGIC's 29-member Executive Management Board is
composed of represen-tatives from federal, state, and local government agencies as well as regional
GIS consortia, universities and the private sector. The current Executive Management Board
members are listed in Exhibit 1.
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EXHIBIT 1

AGIC Executive Management Board

AGENCY

REPRESENTATIVE

POSITION IN AGENCY

State Government
Department of Administration
Department of Commerce
Department of Economic Security
Department of Education
Department of Environmental Quality
Department of Health Services
Department of Revenue
Department of Transportation
Department of Water Resources
Game and Fish Department
Geological Survey
State Land Department
State Parks
Arizona State University
Northern Arizona University
University of Arizona

Studies

Federal Government
Bureau of Indian Affairs
Bureau of Land Management
Bureau of Reclamation
Forest Service
Geological Survey
Soil Conservation Service

County Government

Arizona Association of Counties
Municipal Government

League of Arizona Cities and Towns

Private Sector
The Planning Center

Regional GIS Consortia
Central Arizona Geographic Information System Consortium
Northern Arizona Geographic Information Forum
Southern Arizona Geographic Information System
County
Yuma Regional Geographic Information System
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Ben A. Froehlich
A. Mobin Qaheri
Dan R. Anderson
Edward F. Sloat
Wayne K. Hood, III
Robert L. Cooper
Seth L. Franzman
Harry A. Reed
Frank J. Secondo
Robert K. Weaver
Larry D. Fellows
Lynn M. Larson
Gerald W. Dillehay
Frank T. Aldrich
Alan A. Lew
Charles F. Hutchinson

Thomas C. English
Steven A. Wing

Garry Buck

Laura L. Bostwick
J.R. (Dick) Swinnerton
Davie L. Richmond

Edward Abrigo, Jr.

William C. Bayham
Diana Barnes Freshwater

Jon Chase
Alan DeLoera
Gene Trobia

Robert A. Vaughan

Assistant Director

Senior Economic Specialist, Research Division

Research Administrator

State Director/Administrator, Research and Development Unit
Supervisory Hydrologist, Groundwater Hydrology Section
Manager, Office of Management Information Systems

Manager, Property Valuation and Equalization Division

Director, Transportation Planning Division

Assistant Director, Administration

Supervisor, Habitat Branch

Director and State Geologist

Director, Administration and Resource Analysis Division

Chief, Statewide Recreation Planning

Associate Professor, Geography Department

Associate Professor, Department of Geography and Public Planning
Dir, AZ Remote Sensing Ctr, College of Ag, Office of Arid Lands

Geographic Information Systems Coordinator

RS/GIS, Natural Resource Specialist

Regional Officer, Lower Colorado Region

Assistant Director, Information Systems and Telecommunications
Chief, Western Mapping Center

State Soil Scientist

Drafting Supervisor, Assessor's Office, Pima County

GIS Project Manager, MIS Department, City of Phoenix
Manager, GIS Division

Administrator, Development Services
Coordinator, Geographic Information Services
Director, Engineering and Geographic Info Services Dept, Pima

Executive Director, Yuma Metropolitan Planning Organization
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INTRODUCTION

AGIC began meeting in 1989 and initially established committees to develop particular statewide data
bases. However, AGIC recognized that, in order to truly be effective in carrying out is mission, it
needed to develop a comprehensive strategic plan for Arizona.

In the fall of 1991, AGIC held a special two-day workshop on strategic planning and thereafter
appointed a Strategic Planning Committee to guide the process. This committee defined five key
issues of strategic importance, and subcommittees were formed to study and recommend a specific
plan of action for each issue. These five strategic issue areas and the broad general goals established
for each are as follows:

DATA RESOURCES: To efficiently develop and effectively manage the geographic
information resources of Arizona.

TECHNOLOGY: To develop efficient and effective methods for the physical exchange
of geographic information via hardware, software, and communications.

ADMINISTRATIVE AND LEGAL: To establish state-level laws and administrative
policies that create an effective structure for developing and managing geographic
information resources.

INFORMATION EXCHANGE: To foster the sharing of information and ideas and to
disseminate information about GIS-related activities throughout the state.

EDUCATION: To ensure that qualified personnel are available to meet the GIS needs of
the public and private sectors and to strengthen GIS-related education programs in
Arizona.

Because AGIC is an appointed board with no staff or resources, development of this Strategic Plan has
been largely a volunteer effort. Over 40 individuals, representing public and private organizations
from across the state, with support from a part-time graduate student, participated in the planning
process during 1992. To gain more information about the status of GIS in the state, AGIC conducted
an inventory of over 170 organizations to survey existing data and to assess future needs. In this way,
AGIC sought to ensure that the plan truly represents a comprehensive perspective of GIS and
GIS-related issues in Arizona. A list of the members of the Strategic Planning Committee and the five
subcommittees is provided in the Appendices.

Each subcommittee completed a detailed situation assessment for their issue to clarify current
problems and opportunities related to GIS in Arizona. The subcommittees then identified objectives
and strategies that AGIC could pursue over the next three to five years to effectively address current
problems and to take advantage of opportunities. The subcommittees also went one step further; they
developed a first-year plan of action for each issue, targeting high-priority activities and specifying
time frames, responsibilities, and resource requirements. In this way, AGIC and its committees have
a clear focus on what needs to be done to address Arizona's most important GIS-related concerns.

On September 3, 1992, AGIC held a special all-day workshop to review the draft plan.
Approximately 80 people from organizations across the state attended this session to hear the
recommendations of the five subcommittees and to offer comments on the draft document. The AGIC
Executive Management Board unanimously adopted the Strategic Plan on October 1, 1992.

This Strategic Plan document is organized as follows: Chapter II provides a historical perspective on

GIS in Arizona and includes an overview of the results of AGIC's 1992 survey. As part of the
planning process, AGIC needed to clarify its mission and organizational structure and create a vision
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for the future. This material is covered in Chapter III. The rest of the report reflects the work of the
five subcommittees. Chapter IV introduces each of the five strategic issues and identifies problems
and opportunities. Chapter V builds upon the previous section and identifies possible objectives and
strategies that AGIC could pursue over the next 3 to 5 years. Finally, Chapter VI includes the first
year action plans for each of the five strategic issues.

The intent of this Strategic Plan is to guide AGIC and its committees in its efforts to coordinate and
manage the development of GIS and geographic information resources in Arizona. It provides the
basis for development of more detailed annual operating plans and budgets to ensure implementation
of these strategies. The Strategic Plan is not intended to set a rigid course of action but to provide a
flexible road map for the future. In order to remain responsive to the rapidly growing and evolving
nature of GIS technology, AGIC must review and reevaluate this Strategic Plan on an annual basis to
keep pace with changing conditions. For this reason, it is recommended that the Strategic Plan be
completely updated every three to five years.
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BACKGROUND: THE DEVELOPMENT OF GIS IN ARIZONA

HISTORICAL CONTEXT

The development of modern geographic information systems in public agencies in Arizona began in
the 1970's. At that time, the federal government's Landsat satellite program was spurring interest in
GIS and remote sensing throughout the country. The U.S. Geological Survey (USGS) began to work
with state governments across the country through technology transfer programs to adapt GIS software
for state agency applications. Interest in the new technology began to grow across the country and
within Arizona.

The Arizona Department of Transportation initiated development of geoprocessing capabilities as early
as 1972 and is credited with creating Arizona's first statewide digital spatial data base for road
centerlines and accident records. During the late 1970's, the Arizona State Land Department began
spatial data processing with some early GIS software.

1979 also marks the beginning of the first coordination efforts. In that year, the multi-agency Arizona
Mapping and Advisory Committee (AZMAC) was formed to assist the USGS in setting mapping
priorities for Arizona and to address state mapping issues and needs. Although AZMAC's main
objective was to establish traditional paper map priorities, a digital mapping subcommittee was formed
in 1981. Formation of this subcommittee marked the beginning of organized interagency concern for
digital geographic data.

The subcommittee's first activity was to assemble a listing of digital geographic data available in the
state, for which they developed the state's first questionnaire to identify existing data and future needs.
In 1981, AZMAC also created a subcommittee to describe the duties of a potential state cartographer.
On November 1982, Governor Babbitt officially established AZMAC as a state committee by
Executive Order 82-10.

In 1980, the State Legislature commissioned a study to determine whether Arizona state government
needed an automated "information system" for processing natural resources and other land-related
information. This study eventually led the way to funding and establishing the Arizona Land
Resource Information System (ALRIS) within the State Land Department as the state's first complete
GIS system. At the start, the high cost of computer hardware (typically mainframe or mini
computers) and software associated with GIS, coupled with the limited experience and knowledge of
public agency personnel, necessitated such a centralized system. The most significant project in these
early days of ALRIS was a cooperative project with the State Land Department's Forestry Division
and the U.S. Forest Service.

Since establishment of the ALRIS system, GIS use has grown tremendously in Arizona's public
sector. By 1985, in response to the requirements of the State Groundwater Management Act, the
Department of Water Resources had implemented an independent GIS for processing and analysis of
data pertaining to water resources and water rights. Other Arizona organizations that initiated
geoprocessing by 1985 (according to the results of AGIC's survey) include Dames and Moore (1976),
the U.S. Bureau of Land Management (1983), the Cities of Mesa (1983) and Kingman (1984), the
U.S. Bureau of Indian Affairs (1985), the Salt River Project (1985), and the Navajo Nation (early
1980's).

Between 1986 and 1987, eight additional sites were added: the USGS, the Arizona Game and Fish
Department, Northern Arizona University, Maricopa Association of Governments, the City of Tempe,
Southwest Gas, Cochise County, and Design Workshop. Thereafter, approximately ten new sites
were added each year, particularly in local government, as more agencies discovered GIS to be an
affordable solution. The price and performance of both software and hardware improved dramatically
during this period, and personal computer-based systems became more popular. The late 1980's and
early 1990's also saw the advent of GIS operations designed to meet the needs of several departments
within the organization. Some of the larger multi-participant GIS projects included Pima County, the
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City of Phoenix, and the City of Mesa. By the end of the 1980's, the number of organizations in
Arizona involved with GIS (or some geoprocessing functions) had grown to 38 and continues to
increase.

Although tremendous progress was made in utilizing GIS technology by the late 1980's, two
significant problems began to emerge. The first problem was the lack of sufficient statewide spatial
data bases. In response to this need, AZMAC initiated a multi-agency project to develop a statewide
hydrography data base, which was perceived to be of critical importance. This project, initiated in
1987, represented a first coordinated attempt to cooperatively develop a GIS data base on a statewide
basis. AZMAC's experience with this project forced the committee to recognize another major
problem: the lack of attention to, and coordination of, GIS activities at higher levels of management.
Traditionally, GIS activities had been conducted and managed by technical personnel. Due to the high
cost, overlapping requirements, and the need for integration, the support of top management was
deemed to be essential if cooperative data development was to succeed.

AZMAC began two initiatives designed to increase coordination of the development of statewide
geographic information bases and to ensure management support. These initiatives were

(1) development of the State Cartographer's Office and (2) reformation of AZMAC into a geographic
information council, composed of administrators.

The notion of a State Cartographer's Office had been under consideration by AZMAC since the early
1980's, and, although the committee was not able to find the necessary financial support for this
coordinator position, interest in the concept had endured. In 1988, AZMAC presented the proposal to
the Arizona Legislature, introduced as Senate Bill 1186, and the legislation creating the Office of the
State Cartographer under the duties of the Resource Analysis Division of the State Land Department
was passed. Unfortunately, funding for the office was not allocated by the legislature in conjunction
with the bill. Nevertheless, the bill marked the first legislation in Arizona dealing specifically with
issues concerning GIS standards and coordination.

In response to the need for upper-level management support, AZMAC began to consider modifying its
institutional structure. They decided that the best approach was to ask the Governor to rescind the
1982 executive order and issue a new one that would create an executive management board. As a
result of their efforts, Governor Mofford signed Executive Order 89-24 in October of 1989 which
disbanded AZMAC and established the multi-agency Arizona Geographic Information Council
(AGIC) in its place. The Council's primary purpose is to coordinate the management of statewide
geographic information and "to provide guidance and direction in the management of a State
Geographic Information System."

AGIC held its first meeting on October 1990 and began to organize subcommittees to coordinate the
development of specific GIS data bases. However, it soon became clear to the AGIC Executive
Management Board that it needed to develop a comprehensive strategic plan to focus its efforts. A
strategic plan would enable the Council, composed of federal, state, university, local government, and
private sector representatives, to develop consensus on a plan of action to address the GIS needs of
Arizona.

CURRENT STATUS OF GIS IN ARIZONA

AGIC recognized that, in order to develop a meaningful Strategic Plan for Arizona, it was important
to gain a current understanding of the status of GIS across the state, particularly with the rapid growth
of this technology. Thus, in early 1992, AGIC developed the Survey of Existing Digital Spatial Data
and Future Needs. This extensive survey sought to discover three things: (1) which organizations in
Arizona currently have or plan to develop a GIS, (2) what digital spatial data already exist in the state,
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and (3) what types of geographic data organizations will need in the future. This information was
deemed vital to the strategic planning effort to enable AGIC to truly respond to the GIS needs of the
state as a whole.

The AGIC survey was widely distributed throughout the state, to all levels of government and to the
private sector, in the spring of 1992. The 171 organizations who received the survey included major
federal and state agencies as well as all regional, county, and city governments. The universities,
several utiliti