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What Is GIS?
Making decisions based on geography is basic to human thinking. Where shall we go, what will it be 
like, and what shall we do when we get there are applied to the simple event of going to the store or 
to the major event of launching a bathysphere into the ocean's depths. By understanding geography 
and people's relationship to location, we can make informed decisions about the way we live on our 
planet. A geographic information system (GIS) is a technological tool for comprehending geography 
and making intelligent decisions.

GIS organizes geographic data so that a person reading a map can select data necessary for a 
specifi c project or task. A thematic map has a table of contents that allows the reader to add layers 
of information to a basemap of real-world locations. For example, a social analyst might use the 
basemap of Eugene, Oregon, and select datasets from the U.S. Census Bureau to add data layers 
to a map that shows residents' education levels, ages, and employment status. With an ability to 
combine a variety of datasets in an infi nite number of ways, GIS is a useful tool for nearly every fi eld 
of knowledge from archaeology to zoology.

A good GIS program is able to process geographic data from a variety of sources and integrate 
it into a map project. Many countries have an abundance of geographic data for analysis, and 
governments often make GIS datasets publicly available. Map fi le databases often come included 
with GIS packages; others can be obtained from both commercial vendors and government 
agencies. Some data is gathered in the fi eld by global positioning units that attach a location 
coordinate (latitude and longitude) to a feature such as a pump station. 

GIS maps are interactive. On the computer screen, map users can scan a GIS map in any 
direction, zoom in or out, and change the nature of the information contained in the map. They can 
choose whether to see the roads, how many roads to see, and how roads should be depicted. Then 
they can select what other items they wish to view alongside these roads such as storm drains, 
gas lines, rare plants, or hospitals. Some GIS programs are designed to perform sophisticated 
calculations for tracking storms or predicting erosion patterns. GIS applications can be embedded 
into common activities such as verifying an address. 

From routinely performing work-related tasks to scientifi cally exploring the complexities of our world, 
GIS gives people the geographic advantage to become more productive, more aware, and more 
responsive citizens of planet Earth. 
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Enterprise GIS
GIS is taking industries by storm and is poised to transform them. For too long, many 
enterprises have been data rich but information poor. Now, through advances in GIS and other 
technology areas, this era is ending. In its place we see the emergence of GIS as a solution to 
providing meaningful business intelligence to management and accurate product and marketing 
information to clients and customers. GIS technology is fast becoming one of the linchpins of an 
enterprise's command center.
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Evaluating Enterprise GIS Requirements
By Scott Bowman, City of Fresno, California

Editor's note: Once the decision has been made to implement an enterprise GIS, a steering 
committee that includes stakeholders should be established to guide the needs assessment 
process. This assessment should evaluate existing GIS datasets and GIS resources, see 
where redundancy can be eliminated, consider the creation of GIS-based data service levels 
and implementation of GIS standards, and take advantage of the GIS software to deliver an 
enterprise-level database supporting agency needs. These suggestions will help make the 
assessment process thorough and effi cient.

A complete review of all potential GIS resources should be performed.
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Evaluating existing datasets is the fi rst step in bringing the enterprise approach to the 
decentralized participants. Reviewing all native GIS layers, GIS-enabled spatial databases, 
associated location-based databases, and other enterprise databases is essential to learn the 
true status of the data. Some agencies may have extensive data redundancies that can be 
eliminated or integrated through GIS.

The criteria for evaluating the existing GIS data should include foundational requirements, 
intradepartmental requirements, and strictly departmental requirements. Data layers that fulfi ll 
foundation requirements are the key data layers—this is the data required by all participating 
departments and divisions in the enterprise. The intradepartmental requirement layer is data 
that is used by more than one department or division. Departmental data only serves a single 
department's needs. After data layers have been graded, they should be further reviewed for

Completeness in coverage and scope

Detail of information contained within

Spatial accuracy and precision of the data

Accuracy of the information contained

Precision 

Spatial integrity

Applicability for the enterprise

There is a danger in blindly trusting that the existing GIS data layers are adequate for the 
implementation in an enterprise GIS. Because these layers were created for a particular 
purpose, their accuracy or detail may not be suffi cient for other users and applications. 
Therefore, it is always a good practice to review the existing data prior to applying it to the 
enterprise. However, this review should also take into account that the goal is to get reasonably 
good data out to the enterprise. This may be accomplished by setting limits for compliance. 
For example, 80 percent compliance with an accuracy requirement gets data to users but still 
identifi es it for further review so its accuracy can be improved. The data should be cataloged 
and graded as part of the evaluation so the data can be prioritized for enterprise readiness, 
update, or elimination.

Evaluating Existing GIS 
Datasets

Evaluating Existing GIS 
Datasets
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A complete review of all potential GIS resources should be performed. This review should 
include all other nontypical GIS-related resources such as (but not limited to)

Personnel

Hardware

GIS software systems

Existing tabular and non-GIS databases

CAD data

Hard-copy maps or atlases

Evaluating personnel should include skills, abilities, educational attainment, and (most 
important) experience with GIS, databases, and information systems of the current staff to see 
how these resources align with the goals of an enterprise GIS. A review of existing and potential 
job descriptions, new positions (such as a GIS administrator/coordinator), and the training 
requirements for the potential implementation should also be included.

The existing network, servers, tabular and relational databases, asset inventories, non-GIS 
information, and GIS-related software technologies should be identifi ed and evaluated for 
potential application for an enterprise GIS. This review should answer some the following types 
of questions:

Is there a need for a centralized repository for enterprise data?

Is there a central point available to the enterprise for serving data and data storage?

Is the system, both network and hardware, adequate to support enterprise GIS data traffi c?

Is the current software suffi ciently robust for the enterprise?

The same criteria for evaluating the GIS data—foundational, intradepartmental, and 
departmental—should be applied to existing tabular and non-GIS databases. External traditional 
tabular and non-GIS databases should also be included in the evaluation for potential enterprise 
applications for interdepartmental data sharing through the GIS. The evaluation should also 
include a review of hard-copy, static, historical, and CAD atlases and maps to ensure that all 
data is reviewed for potential application to the enterprise GIS.

Evaluating GIS 
Resources

Evaluating GIS 
Resources



FEBRUARY 2007 ENTERPRISE GIS8

An investigation into enterprise GIS will most likely fi nd multiple redundancies in data storage, 
data maintenance, and other areas that exist in the current environment. These redundancies 
should be graded as data that is necessary and required, data that is not necessary, and data 
that can potentially be eliminated.

When evaluating GIS resources, look for completeness, detail, 
spatial accuracy, precision, spatial integrity, and applicability.

However, some redundant data may have to persist. Redundancies in public safety information 
systems, for example, may be required by local, state, or federal statutes. Lack of integrated 
information systems within the agency may prevent elimination of some redundancies. Required 
redundancies should not be viewed as an impediment for the implementation of enterprise GIS. 
They should be noted and implementation plans modifi ed to include the dissemination of data 
into these redundant systems, databases, and applications.

Eliminating 
Redundancies

Eliminating 
Redundancies
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Where possible, all other redundancies should be eliminated to increase the enterprise focus 
and the centralized administration of data. Representatives of participating departments should 
share their data requirements and data maps so the impact of redundancy elimination on work 
plans, procedures, and systems can be assessed.

As part of developing enterprise GIS, departmental requirements for providing data or products 
may differ in terms of accuracy, precision, layers, and timelines, which may impact other 
departments. There is a need to develop a method for tracking and defi ning these requirements 
and impacts as part of the enterprise GIS to ensure that all parties involved are working 
together.

To satisfy this need, the enterprise GIS and participating departments should create a
rules-based service-level agreement that defi nes the entity relationship of each particular 
service, personnel responsibilities, departmental responsibilities, signatures, legal implications, 
and the priority of critical path single and multithreaded relationships.

A multithreaded relationship is a particular entity that starts in more than one place and 
must await approvals from multiple departments before progressing as a single entity. The 
relationship between departments and divisions must be defi ned with applicable working time 
periods, reasonable lag time, approval triggers, required waiting periods, and all other impeding 
factors to the automated processing of an activity.

GIS-based data service levels may be formal or informal agreements between departments, 
divisions, or external agencies such that the enterprise GIS is the application system that 
holds the process together. These agreements can be used for maintenance, production, 
application development, data sharing, and other areas where the collaboration of one or 
more departments or intergovernmental agreements is part of the critical path for the data and 
products administered as part of the enterprise GIS.

Crucial to sharing data is data standards. This is central to the success of any information 
system implementation. It is highly recommended that the Federal Geographic Data Committee 
(fgdc.er.usgs.gov/index.html) and National Map Accuracy Standards (rmmcweb.cr.usgs.gov/

Create GIS-Based Data 
Service Levels

Create GIS-Based Data 
Service Levels

Implementing GIS 
Standards

Implementing GIS 
Standards
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nmpstds/nmas.html) be used as guidelines for standardizing data and developing approaches to 
managing GIS data layers.

Other good sources for standards are the state Geographic Data Committee, a similar agency 
charged with standards development, or a regional group involved in data sharing. In the 
case of bistate, multistate, or multinational implementations, national standards may be more 
applicable for enabling data sharing.

Whether a specifi c program of GIS standards methodology is used as a standard for all data, 
data accuracy and precision should be set for the enterprise. This should take into account 
database formats that must be applied to the GIS for compliance and use within the enterprise. 
These standards are applied as part of the enterprise implementation in addition to the
GIS-based data service levels.

Within the GIS industry there is a trend to build a Mercedes-quality enterprise GIS with features 
that are impressive and extensive. If decision makers fail to realize that the immediate benefi ts 
won't match investment, this trend can be a limiting factor. GIS software vendors, such as ESRI, 
have developed advanced enterprise GIS database engines and software applications that can 
leverage information and integrate systems throughout the entire enterprise for local 
governments. This approach for those smaller agencies that are beginning to move from the 
decentralized departmental GIS may be much more than they can realistically handle.

The caveat that should be employed here is to take advantage of the software to bring 
enterprise-like solutions to the users that will build core user group support for further 
expansion. This expansion leads directly to the implementation of ArcSDE and geodatabase 
modeling concepts. ArcGIS includes tools and extensions that can be used to bring quick results 
to users.

An example of this type of deployment is the use of ArcGIS ArcView 9 with ArcGIS Publisher 
to bring targeted mapping to users that is interactive, allows for data inquiries and limited 
searches, and answers a specifi c enterprise GIS need. This approach relies on existing 
personnel making a modest time investment testing this approach. Another requirement is a 
need for exploiting existing GIS information and related databases. By taking advantage of the 
immediate cost savings and ROI using the ArcGIS Publisher/ArcReader approach, the agency 
can bring the advantages of enterprise GIS to users earlier than the Cadillac approach.

Taking Advantage of 
GIS Software

Taking Advantage of 
GIS Software
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After completing this evaluation, the committee should then compile and document the fi ndings, 
gap analysis, and needs analysis and report them back to the executive-level group. This is 
the fi rst step in planning for enterprise GIS. The costs are minimal if the agency completes the 
process without the assistance of a consultant.

However, it should be noted that the costs for this type of service from a consultant are normally 
much less than the investment in hardware, software, databases, applications, and data 
development, which make up a much larger portion of the overall costs of enterprise GIS. In 
addition to keeping staff time to a minimum, the consultant may be able to provide comparisons 
to other similar agencies, systems analyses, and employ industry experience from previous 
evaluations to guide this process.

Other keys to a successful evaluation are

Communicating with all participants and the executive group
Keeping the project on a reasonable timeline
Evaluating the entire enterprise rather a small part
Reviewing interagency and regional data sharing potential

(Reprinted from the January–March 2005 issue of ArcUser magazine)
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Commonwealth of Kentucky's Enterprise 
Implementation
GIS as a Utility

By Kent Anness, Kimberly Anness, and Gary R. Harp

Kentucky has now moved GIS into the enterprise, is rapidly expanding its application, and has made
access to data resources nearly "plug and play." Visit kygeonet.ky.gov to explore the Commonwealth!

For years, Kentucky has been described as one of the best mapped states in the United States. 
In the past two decades, major efforts have been made to compile this "mapping," using
state-of-the-art GIS technologies. The early successes of the Kentucky Natural Resources and 
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Environmental Protection Cabinet, the Louisville/Jefferson County Information Consortium, 
and Northern Kentucky's GIS have demonstrated the value of leveraging quality geospatial 
data within all levels of government; the private sector; and, of course, the citizenry of the 
Commonwealth.

Kentucky was one of the fi rst states to have an offi ce dedicated to GIS, put GIS data on the 
Internet for free download, and have a fully functional statewide Geography Network (ArcIMS 
metadata services) loaded with valuable geospatial resources. Building on the successful 
results of these efforts, Kentucky has now moved GIS into the enterprise, is rapidly expanding 
its application, and has made access to data resources nearly "plug-and-play" for all ArcGIS 
Desktop (ArcView, ArcEditor, and ArcInfo) users.

Data sharing and collaboration have been the key to many successful GIS implementations 
within Kentucky state government, as well as at the regional and local levels. Responsible data 
stewards have diligently built and maintained their geospatial resources and have shared them 
accordingly with entities that can benefi t from their use. These data stewards became 
"publishers" that contribute to the Kentucky Geography Network (KYGEONET). The challenge 
at hand then was to assemble these distributed resources along with all associated metadata to 
create the Geospatial Data Clearinghouse that had been envisioned by so many leaders in the 
Commonwealth's GIS community.

The success and ever-increasing usage of KYGEONET (kygeonet.ky.gov) since its inception in 
2002 have been recognized around the world. However, until early 2005, all the KYGEONET 
resources were still distributed across many data stewards with master datasets held within that 
entity. Today, the resources are still distributed, but they are also consolidated at one point 
within the enterprise.

Late in 2004, Governor Ernie Fletcher's administration saw the need to move many of the 
Commonwealth's IT functions into its world-class Cold Harbor Computing Center and to create 
a "center of GIS expertise" that could be leveraged by all state agencies, regional entities, and 
local government. Under the leadership of Commissioner Mike Inman and Director Gary R. 
Harp, the Division of Geographic Information (DGI) began implementation of its newly drafted 
strategic plan. This plan outlined a strategy to offer "GIS as a utility" within state government 

The ChallengeThe Challenge

The SolutionThe Solution
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and eventually to the private sector and the general public. Up until that time, the Offi ce 
of Geographic Information (now DGI) had simply served in an enabling role but never had 
the resources to implement or create specifi c deliverables for the GIS community. But, with 
the vision of its leadership and an infusion of new and capable staffi ng (Kent and Kimberly 
Anness), DGI began the implementation of a new repository for all geospatial data resources. 
This repository, built using ArcSDE 9.x, has become known as KyVector and KyRaster. These 
dedicated services are now the cornerstone of GIS in the Commonwealth.

More than a dozen statewide raster layers exist within KyRaster; three sets are regional 
homeland security imagery for Lexington, Louisville, and the Northern Kentucky-Cincinnati area. 
Statewide color orthoimagery from the U.S. Department of Agriculture, Farm Service Agency, 
is forthcoming and will be the next raster layer available to ArcGIS Desktop users and all Web 
mapping services.
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According to Kimberly Anness, creator of KyVector, there are nearly 125 layers available 
with an additional 25 layers that are considered "secure." Many more layers are slated to be 
incorporated throughout the year. As with KyRaster, KyVector feeds the Commonwealth's Web 
mapping services and provides layer-level access to ArcGIS Desktop users on the wide area 
network (WAN).

This true enterprise implementation will allow some agencies that are just getting into GIS to 
enter this exciting fi eld without having to buy a server to store needed base data. Thus, it is 
driving down the cost of getting into GIS at the ground level. Additionally, in the past, it was 
very common for most GIS workstations in state government to have a secondary hard drive 
(more than 36 GB) that held all fi le-based orthoimagery and topographic maps. Users are now 
indicating that their direct access to KyRaster provides them with imagery on the desktop at 
speeds as fast as they experienced with imagery on their local hard drives.

Additional replicated instances of KyVector and KyRaster are being created at the Kentucky 
National Guard's Emergency Operations Center in Frankfort, Kentucky. An older instance of 
KyRaster used by the Kentucky Geological Survey (and housed at the University of Kentucky's 
McVey Hall Computing Center) will be updated to the current version of KyRaster and KyVector 
in the coming months.

"KyRaster and KyVector continue to provide the foundation for Internet map services across 
Kentucky," says Dan Carey, Kentucky Geological Survey. "Thanks to these services, the 
Kentucky Geological Survey was able to set up Internet map services—in a matter of hours—to 
serve oil and gas, water well, and coal information. We continue to rely on them for a variety of 
broad GIS applications."

As of April 2005, the KyRaster and KyVector services were complete and stood in mirrored 
ArcSDE instances at the Cold Harbor Computing Facility. The instances were mirrored to 
separate traffi c and reduce contention for the geospatial data resources. One instance is 
dedicated to supporting Kentucky's more than 40 Internet map server sites, its connection to 
United States Geological Survey's The National Map, the Geospatial One-Stop, and the newly 
created Kentucky Event Mapping and Analysis Portal (KEMAP). The secure KEMAP service 
was created for Kentucky Homeland Security, the National Guard, Kentucky State Police, 
Emergency Management, and other entities that have a true need for access to such 
information.

ResultsResults
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The other ArcSDE instance is dedicated to providing GIS users on the Commonwealth's WAN 
with direct access to all geospatial data resources that are available through KYGEONET. Much 
has been learned in the testing and implementation of this service, and it is quite apparent that 
Kentucky's ArcSDE instances, coupled with the state's high-performance WAN, are the new and 
proven methodology for effi ciently delivering GIS data to users while simultaneously reducing 
data redundancy. Individual databases are being created for each data steward (KYGEONET 
Publisher) allowing them to securely connect to their workspace and consistently provide 
updates as new data is generated. These updates are then rolled into the master ArcSDE 
instance so all users have immediate access to the most current information.

Formal announcement and rollout of these services were carried out during the April 2005 
meeting of the ESRI Kentucky Users Group. Nearly 100 attendees were given an overview 
of the services along with a demonstration of how the services could be leveraged using 
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ESRI client software packages, such as ArcExplorer and ArcGIS Desktop. The response 
and feedback have been overwhelmingly positive. There are obviously plans for expansion 
of the services with more layers and provision of these services to local and regional units of 
government and, subsequently, the private sector. All of this will be carried out "via the network" 
and will be bolstered by Governor Fletcher's initiative to saturate the Commonwealth with 
broadband connectivity by the year 2007.

(Reprinted from the Summer 2005 issue of ArcNews magazine)
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Kick-Starting Enterprise GIS
In India, a 10,000-Acre Planned Community Is Becoming a Reality

A macromedia Flash-based GIS viewer for customers and departments that need only basic viewing ability.

Lavasa Corporation Limited was formed to undertake a large-scale lifestyle development in 
India. Based on new urbanism principles, and located near Pune, India, a township is being 
developed over a sprawling area of approximately 10,000 rolling acres. Lavasa is located on 
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the backwaters of Warasgaon dam on the Western Ghats between Pune and Mumbai. The 
township is master planned with the objective of striking a balance between cosmopolitan 
architecture and environmentally friendly surroundings. With proximity of 90 minutes to Pune 
and 4 hours to Mumbai, Lavasa presents an attractive holiday location for urbanites. Tropical 
Lavasa has three main seasons: summer (March to May), monsoon (June to September), and 
winter (October to February).

The master plan for the Lavasa Project calls for a modern "hill town" in harmony with nature. 
This master plan won both the Award for Excellence 2005, given by the Congress for New 
Urbanism (USA) and the American Society of Landscape Architects Award—2005. The concept 
of a hill town (or hill station) dates from British colonial times and describes locations where 
British administrators fl ed to escape the worst tropical humidity and heat.

Lavasa will consist of diverse neighborhoods, focusing on upper middle class to affl uent 
families. It will include business parks made up of employers, such as commercial, institutional, 
and information technology (IT) fi rms, as well as nonpolluting processing fi rms. Modes of 
commuting will vary from personal cars to ferry transport to ropeway (i.e., skyway or ski lift-type) 
traffi c and, possibly, electric public buses.

Many corporate names are involved in the Lavasa Project, each with a stake in the synergies 
provided by the enterprise GIS. The architectural master plan is the work of HOK, USA. 
Accenture and ACNielsen conducted the project feasibility and research. Landor (Hong Kong) 
is handling branding and identity. Hindustan Construction Company—one of the largest private 
sector construction companies in India—is undertaking all construction activities. Hincon Techno 
Consultants is the primary engineering consultant.

The developers of the Lavasa Project mandated high urban planning design standards with a 
robust IT that is able to make the city of Lavasa uniquely digitally enabled. The city has invested 
in ESRI-based GIS technologies—ArcGIS Desktop (ArcView, ArcEditor, and ArcInfo), ArcIMS, 
ArcSDE, ArcReader, ArcGIS Publisher, and more. In addition, it is using customer relationship 
management (CRM) systems, document management systems, and enterprise resource 
planning. GIS is being used at the earliest possible stages of design, planning, and construction. 
These investments in IT have the goal of providing a highly effi cient city administration and
e-governance for citizens. Lavasa's GIS will eventually be a central hub, providing information to 
municipal governance departments, citizens, prospects, service providers, and developers.

Enterprise GIS and 
Lavasa's IT Vision
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The geodatabase is on Microsoft SQL and is accessible via ArcSDE to Internet/intranet/LAN 
users. Web users can access ArcSDE data through a customized ArcIMS viewer. Editors access 
ArcSDE data either directly via ArcEditor or CAD clients. Off-site users can view the database 
through ArcReader.

RMSI Private Limited, Business Partner of NIIT-GIS Ltd., ESRI's distributor in India, commenced 
work on Lavasa on December 6, 2004. RMSI's extensive experience in executing large GIS 
projects was a factor in its selection. The fi rst step was a detailed user needs assessment 
during which requirements were documented. During this fi rst phase of the project, RMSI—in 
consultation with project personnel—prepared a detailed road map report for project 
management, presenting systems and functionalities for each department.

An artist's impression of Dasve, the fi rst town within Lavasa.

Implementing GIS at 
Lavasa
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For status monitoring, the GIS allows users to link and view pictures, documents, etc., thereby 
allowing a more visual status description.

3D Visualization and Survey Data—Lavasa is located on undulating terrain. This requires 
that the enterprise GIS be 3D enabled. To provide good access to 3D data, users are being 
provided 3D model visualization data—created with the ArcGIS 3D Analyst extension (which 
includes the ArcGlobe application)—that is published using the ArcGIS Publisher extension on 
their desktops. In addition, this data gives a three-dimensional insight to key stakeholders when 
discussing matters related to terrain. From a marketing perspective, the terrain plays a vital role 
for customers weighing which plot to purchase. Since not all customers can necessarily come to 
the construction site, the 3D GIS offers an inexpensive but effective selling option.

Lavasa Project's Planning Department is using slope maps, aspect maps, and digital elevation 
models for business uses, ranging from estimating sellable area in a plot to landfi ll site 
identifi cation and security post location selection. The design team has used 3D visualization 
to analyze possible options of creating tunnel access along hills to shorten commute time to 
the city. Using the fi nished road levels, the GIS team did cut-fi ll analysis of road stretches. 
Such analysis results have increased confi dence and faith in GIS among traditional CAD users. 
Three-dimensional GIS was also used to identify suitable locations for cellular phone towers.

GIS Database Model—The GIS database model has been developed to capture multiple 
aspects of the city, from utilities to environment, tourism, and land title information. The data 
model development over the last year has aimed at capturing as much variety in spatial features 
as possible. In the current phase, the focus is on increasing quality and coverage of attribute 
information. The ArcFM data model from ESRI Business Partner Miner and Miner, a Telvent 
company (Fort Collins, Colorado), for water and sewer was also studied in detail to assess 
what further attributes need to be part of the existing GIS model so that a later data migration 
exercise to ArcFM can happen with relative ease.

Symbology and View Standardization—From the outset, the GIS team realized that 
engineering data needed to be presented in a visually appealing manner. Then all interfaces 
to data needed to present the same visualization of the data. This prompted the team to select 
ArcGIS Desktop as the de facto data visualization interface. For Internet services, the mapping 
service used an application as the front end that was built using ArcIMS and Macromedia Flash. 
For LAN usage, especially for presentations, ArcGIS Desktop was directly used to access a 
personal geodatabase that was synchronized with the central ArcSDE database. For off-site 
fi eld users, data was published from the same database using the ArcGIS Publisher extension.
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Address and Asset Standardization—A new city development provides a unique opportunity 
to have the address database created for ideal GIS addressing standards. The building 
addressing standard implemented at Lavasa was developed by studying U.S. addressing 
standards, then customized according to Indian realities. A good addressing standard facilitates 
usage of industry-standard geocoding engines that, in turn, will help in the development of 
proper disaster management, utilities operation, and maintenance systems.

Environment, CRM, and Sales Monitoring Systems—The Lavasa Project has been designed 
in harmony with the area's rich natural beauty. One of the objectives of the GIS portion of the 
project is to integrate environment pollution monitoring with the enterprise GIS. Lavasa also 
has a CRM solution for sales management as part of its IT plan. Since "land" is the "product" of 
this CRM, GIS fi ts in as the natural technology to use in site location. Presently, the GIS team 
actively helps Sales Department staff monitor plot sales and decide on and mark out premium 
plots and enables them to help customers select their plots.

Metadata Management—With more than 125 feature classes in the ArcSDE database, rapidly 
changing data, and multiple sources of input data, metadata management and update are key 
activities. The GIS team is using the ArcGIS metadata update system to keep the metadata 
up to date. A periodic backup of metadata is performed to ensure that these critical details are 
preserved.

Incorporating state-of-the-art technology, such as enterprise GIS, into a large project is 
inevitably challenging. As proven again at Lavasa, ironically the largest challenges are rarely 
technical in nature. Instead, primary challenges tend to involve gaining support/acceptance from 
users coming from different domains. However, once users are able to see direct advantages 
fi ltering in by virtue of their work getting easier, more effi cient, and more synergistic, these users 
will start embracing spatial technologies.

The various stakeholders of Lavasa can now clearly visualize what an enterprise GIS is capable 
of delivering. While there is still work to be done on the road to a fully articulated enterprise GIS 
implementation, the building blocks being placed "brick by brick" today will ensure that the vision 
of the GIS team will be met tomorrow.

(Reprinted from the Summer 2006 issue of ArcNews magazine)

The Road Ahead
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Somerset County, New Jersey, Developing a County 
Enterprise GIS
Somerset County is a suburban county of nearly 300,000 residents located in central New 
Jersey. The roots of its GIS lie within its health and planning divisions. These are common 
starting points for local government GIS. The county conducted a more expansive evaluation 
of GIS technology in its 1999 needs assessment, identifying 
how the technology could be used to support a wide range of 
county operations. The needs assessment report, prepared by 
the consulting, engineering, construction, and operations fi rm 
and ESRI Business Partner Camp Dresser & McKee (CDM), 
was intended to educate county decision makers about the costs and benefi ts of implementing 
GIS as well as serve as a springboard for integration of this technology into county business 
processes.

A pilot project providing Web access to county data allows emergency 
responders and residents to be better prepared for response.
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Using recommendations made by the report, the county began taking the necessary steps 
the following year to develop its GIS. "Somerset County has long been considered one of the 
leading counties in the state in technology," says Peter Palmer, county freeholder. "We decided 
that we wanted to start using GIS but take a different approach to implementation by supporting 
our various divisions rather than creating a large support staff in our Management Information 
Services Division."

Following a commitment to allocate $1.5 million over the next fi ve years, in 2002 the county 
tapped into its existing staff to select its fi rst full-time GIS coordinator. Jim Girvan, a principal 
planner with the Planning Division, had been working with ArcView for approximately three 
years using natural resource, land-use, utility, and census data to support planning activities. His 
familiarity with the technology and 15 years with the county made him a logical choice to guide 
the effort.

"My professional background and training taught me the importance of having a sound plan in 
place before moving forward with a major project such as this," says Girvan. "Therefore, one of 
the fi rst things I did upon taking the position was to outline a fi ve-element GIS master plan."

The fi ve elements, or subplans, are the development, strategic, functional requirements analysis 
and database design, implementation, and organization and management plans.

Somerset County had a well-established information technology infrastructure and had been 
using the ESRI suite of products to deliver and use geospatial data content for nearly 10 years. 
The system development would continue to be built around the existing infrastructure and look 
to take advantage of the new enterprise geodatabase architecture.

"We had migrated from a mainframe system to a wide area network of desktop PCs," states Bob 
Klingel, the county's director of Management Information Services. "We were confi dent that we 
could implement GIS without any signifi cant change in our current IT planning."

The county did take advantage, however, of the New Jersey Mapping Assistance Program 
that provided startup hardware and software to counties wanting to implement GIS technology. 
Provided with servers as well as ArcInfo, ArcSDE, and ArcIMS, the county was immediately able 
to distribute geospatial data to its users as well as create a mapping service Web site.

The Design Process
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Having completed the GIS Strategic Plan in 2004, the county determined that it was time to 
move on to the next plan element, which would identify the functional needs and database 
design. "The Strategic Plan is our compass," explains Girvan. "It tells us where we need to go 
and guides us in getting there. We would use it to defi ne and build our system."

The organizational analysis of the county's operations resulted in an enterprise geodatabase that could
effectively support a multiplicity of business processes.

Following a thorough request for proposal process, the county contracted with ESRI's 
Professional Services Division, as well as CDM, for the one-year project. Using a Web-based 
organization survey process recently developed by ESRI combined with CDM's knowledge of 
the county, the project team began an in-depth investigation of county business processes and 
user and data needs. More than 500 individual tasks performed by county employees were 
identifi ed in the surveys. The project team reviewed the tasks for software and geospatial data 
needs; then, using criteria established in the Strategic Plan, it grouped the tasks into 40 priority 
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business processes. The project team then conducted four weeks of interviews of more than
75 employees of the county's 28 divisions and 10 affi liated agencies.

The next phase of the project was to model the priority business processes. Led by CDM's 
project manager Peter Godfrey, the project team utilized the use case approach (i.e., modeling 
the proposed functionality of a new system) to defi ne each process, understand user needs, and 
determine functional requirements. Use cases, which are more often thought of in the context of 
software engineering, proved to be an invaluable tool to the project team. Users found the clear 
presentation provided by the use cases, which included Unifi ed Modeling Language diagrams, 
was easy to follow and make comments about. With the use cases and process models in 
hand, the project team conducted the fi nal two weeks of interviews to refi ne its work. The ESRI 
geodatabase design team became involved in the next stage.

Being involved from the beginning of the project, the design team had an excellent 
understanding of how the county conducted its business, the geospatial data needs of its 
users, and the functionality that would look to the data for its performance. The result was an 
enterprise geodatabase consisting of seven feature datasets; 79 feature classes with subtypes; 
and a host of domains, tables, and relationship classes.

Girvan, who serves as the county government representative on the New Jersey Geospatial 
Forum, presented the enterprise geodatabase design and the Somerset County enterprise 
geodatabase data model at the September 2005 forum meeting. Having received the design 
with great interest, a number of public- and private-sector attendees in the state are now 
reviewing it and the process with which it was developed for possible implementation. Although 
New Jersey counties essentially perform the same business processes, Girvan noted in his 
presentation that individual counties may choose to do them differently or use different data. An 
example is the design's inclusion of the Land-Based Classifi cation Standards (LBCS) developed 
by the American Planning Association. Having spent 15 years with the county Planning Division, 
Girvan realized that a very detailed classifi cation system, such as LBCS, would be necessary to 
support one of the state's most active planning divisions. LBCS was easily adaptable to a GIS 
data structure and included a data model for GIS deployment. Its multidimensional classifi cation 
system characterizing land and structures allows the Planning Division to go far beyond the 
land-use/land-cover data available from the state.

(Reprinted from the Spring 2006 issue of ArcNews magazine)

Focus on the Future



GIS BEST PRACTICES WWW.ESRI.COM29

West Springfi eld, Massachusetts, Builds Information 
Portals with GIS
Employees and Citizens Both Benefi t from Effi cient Data Serving

The town of West Springfi eld is a small community located in western Massachusetts. Once 
a quiet agrarian community, it has seen major commercial development over the last few 
decades. Only 17 square miles in size with a population of 28,000, the town has a mixture 
of land uses—mostly residential with commercial development along the highways and in 
downtown regions. Like any other town, demand for its municipal services keeps growing as 
businesses expand and the population grows.

Screen shot of sales history, sale deed, plan, and other information for selected parcels.
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Realizing the importance of digital and interactive mapping for tax assessment, public works, 
planning, emergency management, etc., the town developed a GIS in 1998 using aerial 
fl yovers, fi eld surveys, deeds research, etc. Since then, GIS has been playing an important role 
in meeting the ever-growing demand on municipal services.

For example, in many instances, municipal and property data, though available in digital format, 
has nonetheless traditionally been spread among and maintained by multiple departments. This 
made it necessary to visit or call each department or use multiple applications to gather required 
data, which took time. Therefore, the answers to questions such as Who is the owner of a 
property? How is the property defi ned in the deed? Does a lot have any special permits? and 
Where are the closest fi re hydrants? required town employees to "run the gauntlet" to fi nd 
answers.

To solve this problem and bring information to the municipal employees quickly and effectively, 
an in-house GIS project was initiated so that staff members could spend more time on decision 
making and less time on searching. Since GIS can serve both spatial and nonspatial data, it 
was chosen as the medium to tie all databases and documents together.

Spatial data is stored in ESRI's personal geodatabase to take advantage of object-oriented 
functionalities and fl exible topology. ArcGIS Desktop (ArcView, ArcEditor, ArcInfo) applications 
were chosen as the development platform for easier customization and seamless integration 
with other databases, such as Oracle, MySQL, and Microsoft Access. The ArcGIS Desktop 
products have been customized to provide options such as searching for parcels, closest 
hydrants, plans, streets, and engineering drawings; viewing sale deeds and drawings; report 
generation; and creating mail-merged letters for notifi cation. These applications are provided 
by one platform called the West Springfi eld Municipal Information System (WSMIS). WSMIS 
consists of three major components:

Customized ArcGIS Desktop for municipal offi cials
ArcIMS sites for public access
MapObjects and ESRI MapControl software-based 911 emergency management system

The most frequently used application is a customized ArcGIS Desktop ArcMap application 
with ArcObjects, ActiveX Data Objects, and Visual Basic for Applications codes for seamless 
integration with other databases. The town's GIS is customized to retrieve updated information, 

Case in Point
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such as owner name and sales history, for any parcel directly from the tax database. It removes 
the need to create a temporary table to be joined to the parcel layer. Its support for one-to-many 
and many-to-many relationships solves, for example, condominium issues in which one parcel 
polygon is linked with many condominium units.

In the customized application, users can search and view sale deeds or lot plans, receive them 
from the Registry of Deeds Offi ce in digital format, and overlay parcels on lot plans instantly.

Edward D. O'Brien, principal assessor, says, "Through the use of WSMIS, we have enhanced 
our ability to record real estate deeds from the Registry of Deeds and translate that data into an 
effective sales recording/valuation system. Assessors always had the data before, but it was not 
easily retrievable. WSMIS helps not only to retrieve it easily and effi ciently but also conveys it to 
other departments."

Knowing whether a parcel has any special permit or variance changes the planning process 
and is very important for the town planner. Realizing that, all special permits and variances are 
converted to digital format and stored in a free and open source database called MySQL. Parcel 
IDs are used to retrieve permits quickly from that database.

The town's building inspectors also use WSMIS to fi nd any building, gas, or plumbing permits 
issued to a parcel, in addition to other information, such as zoning regulations, photos, year 
building was built, and land use.

To explain how important WSMIS is, building inspector Tom Lagodich says, "We turn on WSMIS 
as the fi rst order of the day, as we deal with hundreds of requests for information. WSMIS has 
saved this department hours and hours of work by having information at our fi ngertips. In the 
past, we would have to go to numerous departments to gather information. The savings in
man-hours—not only for the department but also for businesses, developers, builders, and 
residents of the town that we serve—are immeasurable. We often wonder how we got by before 
WSMIS."

The Department of Public Works, one of the biggest users of the town GIS, recently scanned 
all plans, fi eld cards, water tie cards, and other engineering drawings and is developing a 
document-searching application. ArcGIS Desktop has been modifi ed to search and view water 
tie cards by address and zoom to the parcel, which saves the department a considerable 
amount of time that would otherwise be spent sorting through piles of cards. Street data with 

Information Improves 
Effi ciency
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measurements is also linked with a pavement management system for the dynamic display of 
pavement condition.

The West Springfi eld Fire Department has been using GIS for emergency dispatches for several 
years. Applied Geographics, Inc., an ESRI Business Partner, developed an E911 Incident Map 
for the town using MapObjects, which is connected to the phone line. It automatically zooms to 
the incident location when a 911 call comes in and shows locations and distances to nearest fi re 
hydrants.

A Microsoft Access-based Fire Inspection Database, with embedded ESRI MapControl and 
a simple interface, lets fi re inspectors—without any GIS training or experience—easily add 
locations of shutoffs, hazardous materials, exit doors, etc., which was never possible before. It 
exports data to the E911 Incident Map directly so that fi refi ghters can view those locations on 
the computer instantly when a call comes in.

Fire lieutenant Steve Link says, "Utilizing the mapping system enables the fi refi ghters to quickly 
analyze the area before being dispatched. Being able to preview the location of these features 
on laptops, we can plan ahead how to approach the situation even while we are on the road."

The town always wants to serve the community better. Disseminating public information over the 
Web means residents and businesses can get required information at their convenience. Two 
ArcIMS Web sites were developed to provide public access to tax- and survey-related 
information. To make the system less expensive yet more stable and robust, ArcIMS runs on an 
open source and free Apache Web server on Linux. Java, Java Database Connectivity (JDBC), 
and JavaServer Pages (JSP) technology are used for retrieving property information directly 
from an Oracle database. In addition to public use, ArcIMS sites can also be used by anyone in 
the town hall, saving the town money on licenses.

Kathy O'Brien-Moore, collector-treasurer, says, "Tax collections have been much less diffi cult as 
access to the deed is immediate. It has saved on trips to the Assessor's Offi ce and the Registry 
of Deeds."

(Reprinted from the Winter 2005/2006 issue of ArcNews magazine)

Serving Data to the 
Community
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Aalborg, Denmark, Consolidates All Its Municipal 
Utility Companies Through GIS
Mapping Progress in the Nation's Fourth Largest City

The screen shot shows part of an electric network and the effect of zooming in.

More than 650 years ago, King Valdemar of Denmark granted Aalborg, then a thriving coastal 
village on the Limfjord, a charter that regulated the relationship between the king and the 
municipality and empowered civic leaders to provide effi cient local government and services to 
its citizens.
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Now the fourth largest city in Denmark, Aalborg is a model of responsible local government, 
as evidenced by its hosting of the Charter of European Cities & Towns Towards Sustainability 
Conference in 1994. There, the Aalborg Charter was ratifi ed, which encourages municipal 
governments to undertake environmentally sustainable programs for planning and development.

Additionally, Aalborg has implemented various GIS-based civic initiatives, including the Active 
Map of Aalborg and Digital Democracy in Rural Areas, to keep its citizens better informed 
and involved in the local decision making process by providing easier access to municipal 
information via the Internet.

One of Aalborg's many noteworthy endeavors is the consolidation of all municipal utility 
companies into a single agency responsible for gas, electric, district heating, water, wastewater, 
and waste disposal management. Since each of these utilities is similar in operation and 
responsibility, their unifi cation allows the elimination of various redundancies common to each 
agency, as well as the creation of unique cooperative benefi ts. For example, the heat produced 
by the incineration of materials from household and industry waste collection, combined with the 
surplus heat generated by industry, is used to supply large-scale district heating networks.

A key element of the amalgamated Aalborg utility agency is the centralization of all GIS 
efforts. GIS data and services are provided by a single department, which ensures that each 
utility is working from the same updated maps and data. This has further allowed the Aalborg 
municipality to streamline government and improve services by making critical information more 
readily available to the various city departments. The departments are connected to one another 
with a 1 GB network for high-speed communication.

In conjunction with the centralization of its public utilities, the municipality established a 
management team to develop long-term strategies to increase effi ciency through automation 
and restructured operating procedures. The management team identifi ed GIS as a strategic tool 
in its modernization efforts, and the technology is now promoted throughout the entire public 
utility organization.

The city began automating its utility database with the digitizing of its pipeline network in 1988. 
In 1996, following an intensive competitive evaluation, it licensed ArcInfo GIS software. Three 
years later, after the development of its extensive geodatabase, the GIS Department began 
creating utility specifi c data models.
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The Aalborg GIS is extensive, containing almost 600 different feature classes within its 
geodatabase, which is updated on a daily basis. Some of the feature classes include data 
that comes from the integration with other systems, including supervisory control and data 
acquisition (SCADA), customer billing systems, network modeling systems, cadastral data, 
aerial photography, technical basemaps, separate databases, and many others.

A screen shot showing a set of different utility lines. Included are district heating, power cables, water, and gas lines.
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Jens Henrik Sørensen, project manager of the Aalborg GIS Department, comments on the 
direction of the department as the Aalborg GIS continues to evolve. "Because of the strict 
requirements to integrate other systems and databases with our GIS, the complexity of our 
existing spatial databases, and the ongoing need to contain costs, our methodology is to 
implement a collection of standard data models for our GIS to increase the effi ciency and 
capabilities of our system."

The municipality began to construct functionally integrated and coherent data models to support 
the development of its spatial databases. The designs needed to be dynamic and compatible 
with existing data.

The initial model was for its gas utility and was developed with the help of ESRI Business 
Partner Miner & Miner (Fort Collins, Colorado), which specializes in the implementation of GIS 
utility applications. The model was implemented in 2000 and was followed by the development 
of a water distribution model that was completed in 2001 with the help of ESRI. Since then, 
the city's district heating and electricity models have also been completed. The municipality's 
wastewater, communications, and cadastral models are all currently under development.

Sørensen continues, "Developing our GIS with the use of data models has given us the 
opportunity to jump-start our projects. The models give us a high degree of fl exibility and more 
freedom in the comparison and analysis of our data. They are working particularly well for our 
municipality because we have centralized our databases, which allows us to provide the most 
current versions of the data to our users with the least amount of duplication."

The dynamic capabilities of the Aalborg GIS are already providing substantial benefi ts to the 
city. For example, today standard measurements indicating the location of district heating utility 
lines and fi ttings include Z values, which facilitate the calculations of pressure and temperature 
for network modeling. However, Aalborg's original district heating data did not include accurate 
Z values. The Aalborg GIS Department calculated this essential information by interpolating 
Z values from a laser-scanned digital terrain model and then subtracted the measured depth 
under terrain. The new Z value is written back to the database with supplemental information 
about the calculation method and the terrain model used.

Comments Sørensen, "Our network modeling system is able to perform a similar calculation, but 
doing the job directly in the GIS is far more effi cient and the result is documented in the correct 
manner."

Evolving GIS
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An example of using the utility data with aerial photography.

Aalborg has also integrated its GIS with its fi nancial system, which provides the city with a 
spatially enabled assets management tool, allowing a complete overview of the municipality's 
assets from a geographic perspective. This includes detailing all in-ground infrastructure, such 
as pipelines and their age, condition, expected life span, and so on.
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Sørensen continues, "Sometimes it is necessary to remove existing infrastructure, such as a 
pipeline, before its anticipated life span is over. Once it is removed, however, the pipe must be 
accounted for in our fi nancial system. For example, suppose an existing pipe is expected to 
last for 30 years, but because of urbanization, the city fi nds it necessary to remove the pipeline 
after just 10 years. In addition to physically removing the pipeline, it has to be removed from 
the fi nancial overview so that the municipality can maintain a very precise record of its physical 
assets. The assets are refl ected in the city's tax base and are essential in determining tax rates 
and projected city revenues."

The department's GIS software installation includes three licenses of ArcSDE (one each for 
production, for testing purposes, and to manage ArcIMS), Oracle for its database management 
system, ArcIMS for managing spatial data on the Internet, ArcFM from Miner & Miner for AM/FM 
applications, the ArcGIS Spatial Analyst extension, and ArcGIS Desktop—ArcInfo, ArcEditor, 
and ArcView.

Special applications for the ArcGIS suite include object seeking; GIS annual accounts; 
annotation, plot, map book (operational map applications), and conversion tools; edit tools, 
especially for the maintenance of the electricity data model; and integration with other platforms, 
such as the billing and SCADA systems. By integrating its GIS with these enterprise systems, 
the municipality of Aalborg has not only developed a highly intelligent database but also a 
network surveillance system that allows supervisors to continually monitor all transactions 
throughout their system and perform any necessary analysis and control procedures. For 
example, the real-time SCADA system can determine whether or not a leak it has recorded is 
critical and requires immediate attention. It then can display the information it has collected in a 
logical and organized fashion in the GIS so that remedial action can be performed, if necessary. 
In addition, the network calculation application can accurately predict the future of the network 
by projecting loads and potential switching using GIS applications.

In the near future, contractors will also make use of the GIS system. For example, a request to 
perform routine maintenance work on a pipeline will be submitted electronically to the 
municipality. There it will be recorded and analyzed by the system to determine the optimum 
time period to conduct the work with minimum disruption. Permission to perform the work will 
either be granted or denied online, which will greatly speed up the project approval process and 
minimize paperwork. In the event of a construction emergency, the GIS will generate mailing 
lists of affected residences for immediate notifi cation.

In the Future



GIS BEST PRACTICES WWW.ESRI.COM39

Other departments within the municipality, such as the fi re departments, use basemaps 
generated by the GIS Department for routing purposes, as well as determining the location of 
water lines. Aalborg's fi re departments plan to implement GIS in the future.

Looking forward, the Aalborg GIS Department plans to make greater use of mobile GIS systems 
with global positioning system capabilities, such as ArcPad. Employees in the fi eld can then 
have ready access to the municipality's geodatabase for reference and on-the-spot updating. 
Mobile GIS would also be available to departments requiring immediate locational information 
for providing emergency services.

Sørensen believes that the use of GIS will expand rapidly in Denmark, due in part to the 
national cadastre database the national government committed to building almost 15 years ago. 
The cadastre database is highly detailed, includes aerial photography of the entire country, and 
is available in multiple resolutions, providing the opportunity for a number of new GIS-based 
initiatives to be implemented.

Concludes Sørensen, "I believe that with the active support of our national government for 
spatial technology initiatives and the increasing opportunity for GIS education in our secondary 
schools and universities, the technology will continue to migrate from GIS applications to 
strategic problem solving systems that are spatially enabled."

(Reprinted from the Spring 2005 issue of ArcNews magazine)
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Southern Company's Enterprise GIS Streamlines 
Communication Between Its Five Electric Utilities

This screen shot shows a sample of the Southern Company TransView Application in a zoomed-in view.

In four states of the southeastern United States, Southern Company has an enterprise GIS 
vision and a plan to bring that vision to reality. The enterprise approach to GIS enables Southern 
Company's fi ve operating electric companies—Alabama Power, Georgia Power, Gulf Power, 
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Mississippi Power, and Savannah Electric—to improve customer service, cost containment, and 
profi tability.

Georgia Power, the largest of the fi ve electric utilities, serves two million customers located in 
153 of Georgia's 159 counties. Savannah Electric serves more than 300,000 people in a
fi ve-county region of Georgia. Alabama Power, the second largest subsidiary, serves 1.3 million 
homes, businesses, and industries in the southern two-thirds of Alabama. Gulf Power serves 
northwest Florida, with approximately 400,000 retail customers in 71 towns and communities. 
Mississippi Power provides electricity to approximately 200,000 customers in 23 counties in 
southeast Mississippi.

Southern Company's TransView Application provides systemwide query and work design for all fi ve operating
companies. This screen shot provides a full view of Southern's service territory.
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Each of these fi ve utilities historically operated and maintained an independent GIS, with limited 
sharing of infrastructure and support. This resulted in duplication of efforts in maintaining, 
administering, and supporting GIS across the various business units (e.g., distribution, 
transmission, land, economic development, marketing). Substantial cost savings and 
knowledge-sharing opportunities had historically been missed, which directly impacted Southern 
Company's bottom line.

Recognizing the need to leverage common business requirements, centralize information 
technology architecture, and optimize GIS investments to meet the needs of the whole 
organization, Southern Company established an enterprise GIS (E-GIS) project in 2003.

"Southern Company invests a substantial amount of money in the continuing operation of 
existing GIS environments at its various operating companies," says David Breland, Southern 
Company's current E-GIS business analyst and GIS lead. "The aim of the E-GIS project has 
been to look at consolidating this investment to support a common architecture, structure, and 
pool operating costs, and better provide value to each operating company while improving the 
opportunities for further development and support of the business in the future."

Southern Company formed a GIS Core Strategy team, including management representatives 
from all the operating companies, which reported directly to the Southern Company IT Steering 
Committee. During 2003, the team developed a collaborative strategic E-GIS vision across 
companies and business units and fi nalized an enterprise site license for ESRI GIS software.

Southern Company then enlisted the services of ESRI Business Partner Enspiria Solutions, 
Inc., a consulting and systems integration fi rm based in Denver, Colorado, to defi ne the most 
effective and effi cient approach for implementing a company-wide GIS enterprise environment 
based on Enspiria's extensive experience with utility GIS implementations. Working closely 
with Southern Company's GIS Core Strategy team, Enspiria developed an E-GIS plan for the 
company, including

Enterprise application architecture with hardware, software, and network requirements

Implementation roadmap with cost and savings estimates

Framework for management and control of an enterprise-wide system utilized by fi ve 
separate operating companies
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Aaron Patterson, Enspiria's E-GIS project manager, notes, "This project is a great example of 
a utility taking the necessary steps to plan its architecture and application deployments around 
real business needs and goals to ensure that maximum benefi ts are achieved."

Southern Company owns fi ve electric utilities in four states.

Southern Company's E-GIS solution consists of an ArcGIS platform based on ArcSDE 
with ArcObjects in addition to ESRI Business Partner Miner & Miner's ArcFM toolset. The 
architecture is a consolidated server environment using ArcGIS software—ArcInfo, ArcView, 
ArcIMS, and ArcSDE—as well as ArcFM.

E-GIS will be the central database for distribution, transmission, and land records across the 
enterprise. It also provides consistent, high-quality data to other systems. For example, it 
feeds data to the outage management systems in place at the operating companies to ensure 
optimum response to incidents, such as the recent hurricanes. And the ArcGIS platform serves 
as an enabling technology for addressing future Southern Company business needs.

A key planning consideration was the viability and timing of operating company participation 
in the E-GIS rollout, given that each company is at a different stage of its GIS program and 
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operates within unique business and regulatory environments. Alabama Power implemented 
a production ArcGIS system in 2004, providing a model site for E-GIS. Gulf Power, Mississippi 
Power, and Savannah Electric all expect to have migrated from their legacy systems to a 
production E-GIS environment during 2006. Georgia Power Company (GPC) contracted 
with Enspiria to perform a detailed analysis of the costs and benefi ts to migrate from its 
existing AutoCAD-based GIS to ArcGIS. GPC asked Enspiria to defi ne viable migration and 
implementation options, along with the costs and risks of each option, so that GPC could make 
the business decisions on how to best move forward. The result was the approval of the GPC 
GIS Implementation Project in June 2005.

Mary Adams, distribution support specialist at Georgia Power Company, explains, "We 
evaluated E-GIS from the standpoint of our current business needs and as the spatial 
foundation for future applications, including mobile, work management, and scheduling.

This high-level architecture diagram shows the consolidated server environment for Southern Company's 
Enterprise GIS solution, which consists of an ArcGIS platform based on ArcSDE.
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The Southern Company GIS Core Strategy team presented its recommendations and 
associated implementation plan in early 2005. "The E-GIS plan has been approved by Southern 
Company executive management for implementation from late 2005 through 2007," says Danny 
Childs, Southern Company GIS business analyst. "We have made a commitment to increased 
effi ciency and associated cost savings through an integrated business and GIS technology 
environment."

Many enterprise applications leveraging ESRI technology are already under way and are paying 
dividends, including Southern Company's TransView application, which provides systemwide 
query and work design for all fi ve operating companies.

Company/
Business Unit

Software Use/Function

Alabama Power Company
Distribution ArcIMS, ArcGIS, ArcFM, and 

ArcSDE
Distribution data repository and mapping

Transmission Shapefi les utilizing ArcIMS, 
ArcView 3.2/8.3 (being 
upgraded), and ArcInfo 8.3

Line data referencing using video of
fl y-by

Land and Real 
Estate

ArcSDE 8.3, ArcView 8.3, and 
ArcIMS

Form basis of an application called 
RouteMAP, which has been customized 
by the land department to support 
operational needs

Land and Real 
Estate

ArcIMS Supports other general map services 
and shares the landbase with other 
ArcIMS servers corporate-wide

Georgia Power Company
Distribution ArcGIS software's ArcMap 

application
For special projects/studies only but 
plans to migrate all GIS-related activities 
to ArcGIS

GIS Software in Use at 
Southern’s Operating 

Companies
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Transmission Shapefi les leveraging ArcGIS 8, 
ArcView 3.2/8.3, and ArcIMS

Planned for future support of 
transmission line design and 
maintenance programs

Land ArcView 9 Laptop mobile viewing
Land ArcView 8.3 Land parcel viewing
Land ArcIMS Territorial data and Web services for 

external departments
Economic 
Development

Leverages ArcView, using 
the following proprietary 
applications in its daily 
business: ESRI Portfolio, ESRI 
Business Analyst, and ESRI 
Freeway

Web application for economic 
development and marketing to 
businesses worldwide considering the 
state of Georgia as new offi ce/facility 
location

Gulf Power Company
Distribution ArcInfo/ArcSDE Currently in the development stages for 

using ArcInfo/ArcSDE as the basis for 
their GIS

Mississippi Power Company

Distribution ArcInfo/ArcSDE Currently in the development stages for 
using ArcInfo/ArcSDE as the basis for 
their GIS

Savannah Electric
Distribution ArcInfo/ArcSDE Land data sharing with the local 

government and for their distribution 
data mapping needs

(Reprinted from the Winter 2005/2006 issue of ArcNews magazine)
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Saudi Arabian Oil Company Explores the Advantages 
of Enterprise GIS
Developing Innovative GIS Solutions for More Than a Decade

The Saudi Arabian Oil Company (Saudi Aramco) is the state-owned oil company of the Kingdom 
of Saudi Arabia. It ranks fi rst among oil companies worldwide in terms of crude oil production 
and exports and is among the leading producers of natural gas. Saudi Arabia is the holder of 
the world’s largest oil reserves—one-quarter—at more than 259 billion barrels. Saudi Aramco 
is a fully integrated oil company with operations in exploration, production, refi ning, marketing, 
and international shipping. In conjunction with its operations the company manages a colossal 
network of assets that includes wells, pipelines, plants and buildings, roads, utility networks, jet 
aircraft, and supertankers. Saudi Aramco also runs joint venture refi ning and sales operations in 
North America, Europe, and Asia.

Saudi Aramco manages a colossal network of assets that includes wells, 
pipelines, plants and buildings, roads, utility networks, 

jet aircraft, and supertankers.
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More than 50,000 employees perform a spectrum of jobs ranging from exploration geologists 
and geophysicists to engineers, project managers, environmental scientists, and deep desert 
surveyors. All of these jobs rely on technical information that is geographically based. Virtually 
all of Saudi Aramco’s activities on land, air, and sea can be mapped to a physical location and 
analyzed in a GIS. Recognizing this, the Information Technology Division of Saudi Aramco has 
been developing innovative ESRI software-based GIS solutions for more than a decade. These 
systems support the company’s diverse mission and include

Surveying and Exploration—ArcGIS Desktop (ArcEditor) is used extensively to plan seismic 
surveying missions, monitor the performance of contractor crews, and analyze geophysical data 
collected during the surveys.

Engineering—A custom Mapping Wizard lets staff access a wealth of spatial data from the 
Oracle–ArcSDE repository and quickly create publication-quality maps, without needing to 
know anything about GIS technology or cartography. Customized ArcGIS applications are used 
to support well site planning, wellhead maintenance, and other engineering functions. ArcPad 
software-based solutions are also being developed to support fi eld-based navigation and data 
capture.

Logistics—The company’s existing telecommunications infrastructure is being leveraged 
to dispatch and track the movement of company cars, heavy trucks, and ocean-going 
supertankers. Knowing the precise location of vehicles and vessels is essential for the timely 
delivery of goods and services. It also provides a lifeline for staff driving in remote desert 
locations.

Planning—ArcEditor is used to digitize the location of all new facilities, and the resultant 
information is reviewed online by planners and engineers using dynamic ArcIMS maps. ArcIMS 
has been integrated with a Web-based document management system to enhance decision 
making and reduce the project review time frame.

Transportation—ArcGIS Desktop has been integrated with a third party road and pavement 
maintenance system, enabling transport engineers to visually assess road conditions over a 
large geographic area and forecast road works based on local traffi c volumes. Such spatial 
insights are impossible to gain without GIS.
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An oil tanker. (Source: Saudi Aramco, Public Relations Department)

Utilities/Asset Management—Major projects are underway to convert the company’s power, 
wastewater, and telecommunication networks from a legacy AM/FM system to the third party 
solutions ArcFM and Network Engineer from ESRI Business Partners Miner & Miner (Fort 
Collins, Colorado) and Telcordia (Morristown, New Jersey), respectively. This utility data is 
crucial for planning engineering works and will form an important pillar within the enterprise GIS. 
Interdepartmental data sharing agreements are helping to maximize the value of the company’s 
spatial data holdings.

Safety and Emergency Response—Along with the vehicle and vessel tracking system, a
Web-based gas leak emergency response system has been developed. This system reads 
live gas sensor readings and real-time weather information within the company’s plants and 
graphically overlays this with important GIS layers such as digital aerial photos, buildings, roads, 
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hospital locations, airports, and rescue facilities. Using dynamic maps, emergency responders 
gain a clear, shared picture of the emergency and its potential impact on people and facilities.

The emergency response system predicts the track of a gas leak.

Knowledge Sharing—An online mapping portal has been released on the company’s Intranet. 
Developed in Java, the ArcIMS site enables staff to easily locate company facilities, dynamically 
generate routes and driving instructions, and share annotated maps with colleagues via e-mail.

Land Management—Saudi Aramco relies heavily on GIS to manage land use permitting 
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processes, research land claims, and monitor illegal encroachment within the company’s 
thousands of square kilometers of concession area. The feasibility of using satellite imagery to 
automatically detect and map land use changes over time is currently being investigated.

Saudi Aramco hardware infrastructure is confi gured to be fault tolerant with a load balancing 
option enabled solely to ensure 24/7 availability with optimal performance of these mission 
critical applications. All corporate GIS data is stored in an Oracle9 database running
ArcSDE 8.3 on a UNIX clustered server. ArcIMS is used to serve Web-based image maps 
across the company.

The foundation for a true enterprise GIS is now in place. Looking ahead, major GIS initiatives for 
2004 include the ability to

Integrate GIS with the enterprise SAP repository for deeper analysis and improved 
management reporting. 
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Integrate GIS with the company’s SCADA systems to provide a real-time view of the 
company’s operations—from well site production to refi ning and sales. 

Implement ArcPad and mobile GIS devices to gain effi ciencies in the fi eld and improve the 
GIS database. 

Further consolidate and standardize the company’s spatial data assets. 

Promote the benefi ts of GIS technology across the company. 

(Reprinted from the Spring 2004 issue of ArcNews magazine)
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Since 1969, ESRI has been giving customers around 

the world the power to think and plan geographically. 

The market leader in geographic information system 

(GIS) solutions, ESRI software is used in more than 

300,000 organizations worldwide including each 

of the 200 largest cities in the United States, most 

national governments, more than two-thirds of Fortune 

500 companies, and more than 5,000 colleges and 

universities. ESRI applications, running on more than one 

million desktops and thousands of Web and enterprise 

servers, provide the backbone for the world’s mapping 

and spatial analysis. ESRI is the only vendor that provides 

complete technical solutions for desktop, mobile, server, 

and Internet platforms. Visit us at www.esri.com.
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