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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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GIS for Facilities Management 
GIS integrates with the top facilities management (FM) software and consulting fi rms, making it 
easier than ever to extend the life of your FM data.

GIS can be used throughout the life cycle of a facility—from deciding where to build to space 
planning. 

GIS helps you

Streamline asset information collection, dissemination, maintenance, and use.  

Facilitate better planning and analysis.  

Allow effi cient sharing of information in and out of the fi eld, providing a comprehensive view of  
operations. 
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Using GIS for Space Allocation Saves Time and Makes 
Personnel Moves More Effi cient

Challenge The U.S. Army Corps of Engineers needed an effi cient and accurate way to track 
and update facility information for space allocation.

Results More than 10,000 man-hours were saved by calculating building space with  
AMMO-FM.

Standard DoD forms are generated directly from data, increasing effi ciency. 

Necessary paperwork now takes minutes instead of half an hour to complete. 

Data accuracy and integrity increased by using geodatabase. 

“ArcGIS will save each installation hundreds of hours in 
data processing, surveying, and reporting.” 

Jeffrey Poplin, Director, GIS Consulting and Integration, Dewberry & Davis

The U.S. Army Corps of Engineers, Fort Worth District, was established in 1950 after disastrous 
fl oods in the area. Today, the district is responsible for water resource development in 
two-thirds of Texas along with military design 
and construction at U.S. Army and U.S. Air 
Force installations in Texas and parts of 
Louisiana and New Mexico. This design and 
construction includes facilities such as family 
housing, training and aircraft facilities, schools, 
child care centers, clinics, and hospitals. The 
district covers 410,000 square miles and 
employs more than 900 team members.

Increased demands on federal operations and 
maintenance (O&M) budgets are keeping real 
property managers under pressure to provide 
additional space to their clients with minimal 
funding. This fundamental confl ict not only 

The Challenge

Facility utilization data including the number of personnel and 
workstations, room conditions, and room types.
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affects the space allocated to users but also directly affects the amount of O&M dollars an 
installation receives for the upkeep of its facilities. To address the allocation of space, validation 
of assets, and verifi cation of organizations and related personnel, the Fort Worth District, 
including White Sands Missile Range (WSMR) and Ft. Bliss, needed an automated system to 
track and update facility fl oor plans and related room utilization data.

Esri business partner Dewberry & Davis, based in Fairfax, Virginia, was contracted to provide 
the data collection and program creation services for the Fort Worth District and each of the 
installations. Dewberry implemented Esri's ArcGIS Server and ArcGIS Online for the project. 
"The software had everything we needed, from the geodatabase to manage and maintain data 
in one central location to its Flex API for fast display over the Internet," says Jeffrey Poplin, 
director, GIS Consulting and Integration, Dewberry & Davis.

Dewberry deployed 26 staff members for 12 weeks to redline fl oor plans and collect room 
utilization information for WSMR and Ft. Bliss military installations. The Dewberry analysts 
collected facility utilization information including the number of personnel and workstations, 
room conditions and organization, and room types. All this information is now stored in a 
geodatabase, the common data storage and management framework for ArcGIS.

The online application Dewberry created to access this information in a manner that is useful 
and intuitive to staff members at Fort Worth District is the Facilities Management (FM) Module, 
a component of Dewberry's Asset Management, Maintenance, and Operations Toolkit (AMMO-
FM). AMMO-FM has an easy-to-use interface that is based on ArcGIS API for Flex. ArcGIS 
API for Flex is integrated with Adobe Flex Builder 3 and provided Dewberry with the ability to 
combine geographic information system (GIS)-based Web services from ArcGIS Server with 
other Web content and data, making it accessible to users through simple clicks on a map.

To use the system, clients log in and view the district's database of buildings and rooms, called 
the Installation Geospatial Information and Services (IGI&S) database. Clients can view each 
particular installation at the district using aerial and street basemaps from ArcGIS Online for a 
better understanding of each building's location.

The building fl oor plans can be viewed as basic outlines or shaded by any descriptive 
information such as category code, unit identifi cation code (UIC), or room condition.

As well as viewing this data, managers can also dynamically update the utilization data in real 
time individually, in a set selected through the map, or queried via the database. Editing data in 

The Solution
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this manner signifi cantly cuts down on the time and resources necessary to update information. 
"We needed a quick solution for our users when a group moved from one building to another," 
explains Poplin. "Editing the fi eld attribute data one at a time didn't make sense. Now they can 
select the number of rooms that are affected and update them all at once. This simple change 
will save each installation hundreds of hours in data processing, surveying, and reporting."

AMMO-FM can calculate whether rooms can accommodate specifi ed numbers of personnel as 
well as the actual usable square footage of the rooms, excluding corridors, closets, and other 
unusable areas.

AMMO-FM has made the Fort Worth District's data more accessible, easier to use, and more 
accurate. Data is stored in one location, the geodatabase, leaving less room for error. ArcGIS 
Server employs geodatabase versioning, making multiple-user access and simultaneous data 
editing possible while preserving data integrity. Spatial calculations, such as fi nding usable 
square footage as opposed to total square footage, are based on the actual dimensions of the 
rooms, which are also stored directly in the geodatabase. Having this information readily 
available for querying and analysis has improved the management of Fort Worth District's space 
and made personnel moves much easier than before.

Using ArcGIS API for Flex, AMMO-FM has an application reporting function that generates 
standard U.S. Department of Defense (DoD) forms such as the DD1354 (real property transfer 
form) and DD805 (storage space management report). Being able to input data directly into 
the geodatabase and derive calculations from the data stored there has saved more than 
10,000 man-hours for the buildings surveyed to date, decreased errors, and made moves more 
effi cient. Instead of each form taking up to 30 minutes per building to fi ll out, staff members are 
able to do the same work in only a few minutes for all buildings.

Learn more at www.esri.com/fm.

(Reprinted from a 2009 Esri case study) 

The Results

For More Information



Enhancing Emergency Preparedness
for the 2010 Winter Games
The eighth-largest municipality in Canada, Vancouver covers 114.7 square kilometres and has a 
population of more than 578,000. Bordered by the Coast Mountain Range and the Pacifi c Ocean, 
Vancouver has been named one of the most livable cities in the world and is a popular venue for 
international events. From February to March 2010, the city will host about half a million visitors 
during the 2010 Olympic and Paralympic Winter Games.

To enhance the city's emergency preparedness and public safety, Vancouver has embarked on 
a project to create a common operational picture (COP) that will enable the city's Emergency 
Operations Centre (EOC) to gather, display and disseminate real-time information about incidents 
across its agencies. This will be developed by integrating various emergency management 
applications using a GIS.

Common operational pictures help emergency operations address two key challenges—a lack of 
accurate intelligence about an incident (i.e. what has happened, what is happening and where is it 
happening) and diffi culties in sharing this intelligence to coordinate a response.

During an emergency, it is critical to deliver the right information to the right personnel at the right 
time. The COP makes this possible by providing relevant, accurate and real-time information to help 
emergency operation centre personnel determine the most appropriate action to resolve a situation. 
They can plot incidents on a map, plan resources and share information across agencies. 

Interoperability is also key to effectively managing an emergency. The COP integrates existing 
data to provide various departments with a common view of an incident and facilitate the exchange 
of information. This enables departments to collaborate and take coordinated action to save life, 
property and the environment. 

For several years, the city has been using mapping software from EmerGeo Solutions, a 
Vancouver-based ESRI Canada Business Partner that provides integrated situational awareness 
technology, training and services. EmerGeo Mapping software delivers a managed common 
operational picture and workfl ow capability to help organizations effectively prepare for, respond to 
and recover from emergencies.

GIS Best Practices              9 esri.com
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EmerGeo Mapping also provides separate map views for different user groups so that users 
do not have to sift through data and can get directly to the data they need. Based on open 
standards, the software is built on Esri's ArcGIS Server technology—a complete server-based 
GIS that provides extensive capabilities for publishing and sharing geographic data, maps and 
analyses.

Vancouver's EOC is staffed by personnel from different agencies including police, fi re, 
ambulance and engineering services. Each agency has its own dispatch system, requiring 
several EOC staff to monitor the various dispatch systems using separate computers. Data 
related to the same incident was being entered and managed in different systems, resulting in 
duplicate entries. To load data into EmerGeo Mapping, EOC staff needed to key in data from 
different dispatch systems manually. This sometimes impacted the completeness and accuracy 
of incident data.

To increase effi ciencies in the city's emergency operations and achieve interoperability, the 
city looked to merge Computer-Aided Dispatch (CAD) data from fi re, police, ambulance and 
engineering systems with its mapping application (EmerGeo Mapping) and crisis information 
management system.

In July, the city implemented EmerGeo FusionPoint, a Web portal that delivers a single, unifi ed 
view of critical data from multiple systems such as crisis information management systems, 
dispatch systems and GIS. The software is built on the latest Web fusion and open mapping 
technologies, and uses Web services to connect to customers' existing systems to publish data. 
The application reduces costs by leveraging real-time live and base map data that a client has 
already invested in. 

"We needed a solution that could integrate data from multiple systems and provide us with 
a clear and comprehensive view of an incident," says Daniel Stevens, Offi ce of Emergency 
Management, City of Vancouver. "Among the solutions we evaluated, EmerGeo FusionPoint 
provides the capabilities we need to obtain real-time data to make more informed decisions. 
This will help us deploy and manage our resources and respond to incidents more quickly and 
effectively."
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EmerGeo FusionPoint brings together data from dispatch and crisis management software, 
cameras and other systems into a dashboard tailored to each emergency role.

EmerGeo FusionPoint uses Microsoft technology to constantly monitor and pull new data 
from various systems and automatically plots and displays data—both in geospatial view and 
tabulated form. It will be interfaced with E2MV, a multifunctional Web application that enables 
current resource data from a range of CAD systems to be viewed from a single interface. 
Developed by E-Comm 9-1-1 (the emergency communications centre for southwest British 
Columbia), E2MV facilitates information sharing across multiple dispatch agencies and also 
serves as a tool to verify addresses for 9-1-1 call-takers.
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The system will enable the EOC to view incidents in a common operational picture as they 
are logged into the various dispatch systems, helping EOC staff to strategically plan for and 
respond quickly to emergencies. It also provides a view of incidents happening throughout the 
city, helping the EOC to relate an incident with other events, make plans on the fl y and prioritize 
deployment of resources.

To date, the city has already integrated data from its fi re and police dispatch systems and has 
tested the system during the recent Celebration of Light Festival. Monitoring and responding 
to incidents has become an easier task for the EOC, with a marked reduction in manual 
processes. Moving forward, the city will integrate data from ambulance and engineering 
dispatch systems as well as its crisis information management system. The city plans to have all 
the systems integrated by early 2010.

After the games, the city will leverage the system for the EOC's day-to-day operations. This will 
help emergency planners, dispatchers and responders to react more quickly to incidents.

"This system will be a critical tool, not only for emergency management during the games, but in 
our daily operations going forward," said Mr. Stevens. "The solution is easy to use and does not 
require GIS expertise. It enables our staff to not only view real-time data, but also interact with it 
and, more importantly, act on it." 

In the long term, the city plans to build logic into the system to create alerts based on live 
incident data. As people around the world focus on Vancouver for the 2010 Winter Games, this 
project is getting considerable interest from municipalities and governments in Canada.

(Reprinted from the Fall 2009 issue of ArcNorth News [ESRI Canada])



GIS Gives Port a Common Operating Picture
New users and data reuse optimize port activities

By Karen Richardson, Esri Writer

A server-based enterprise GIS implementation created by the San Diego Port Authority has 
empowered staff across the organization by centralizing the maintenance of and access to GIS data 
and CAD drawings.

The Port of San Diego maintains a diverse facility spread across 6,000 acres. With the exception 
of the San Diego Convention Center, the San Diego 
Port Authority is responsible for the port: park and 
concessionaires, the walkway, large public art 
installations, two marine terminals, and a cruise ship 
terminal surrounding San Diego Bay. Operating these 
assets generated revenues of $133.7 million in 2007. 
The port, which uses information technology (IT) 
enterprise systems, such as SAP and a document 
system to manage business information, realized that 
applying the same concept to space management 
would be advantageous. The system the port 
envisioned would be accessed by every department 
and used by anyone from summer interns to the CEO.

The port had been using GIS since the 1990s in the 
engineering and real estate departments. Although 
both departments were essentially creating and using the same data, this data was not shared and 
efforts were duplicated. However, there was no easy way to share data.

GIS Best Practices              13 esri.com
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With GIS, the Port of San Diego can effi ciently manage assets located on 6,000 acres 
surrounding San Diego Bay in California.

"Our vision of creating a common operating picture with a geographic perspective gives 
everyone the information they require along with the basic GIS functionality necessary to do 
their jobs in the best way they can," explained Malcolm Meikle, geographic information systems 
coordinator for the San Diego Unifi ed Port District.

Three years ago the port's information technology department added ArcGIS Server, a complete 
and integrated server-based GIS, to its ArcGIS Desktop software. This change made facilities 
data accessible to the departments that needed it. The goal was to streamline workfl ows by 
identifying tasks, questions, and requests that were best answered using a geographic 
approach. This approach paid off. "Using GIS, the time it takes to access critical information 
went from seven to eight hours to mere minutes because the data is now located in one location 
and it is up-to-date," said Meikle. "Just this change has sped up our workfl ow and is driving 
faster, more informed decision making."

The port worked with various departments to customize interfaces using ArcGIS Desktop 
and generic Web browsers to give access to port data that now resides in a single location: a 
geodatabase. The geodatabase is the common data storage and management framework for 
ArcGIS Server. Source data is also managed in the geodatabase, which minimizes redundant 
copies and eliminates the possibility of varying versions of data.

Making GIS Part of the 
Daily Workfl ow
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PortGIS Explorer is the most widely used GIS Web application. It gives staff access 
to high-resolution aerial photos and TideLands Mapbook.

Adopting new technology to improve business processes can be a daunting task. The port found 
it needed to keep daily tasks as unchanged as possible while incorporating tools for bringing 
real benefi ts to the users. CAD has continued as the technology used in the data production 
environment for creating drawing fi les for structures around the port. Designers use the ArcGIS 
for AutoCAD extension, a free tool from Esri, to bring GIS data into the CAD environment. Using 
this extension, engineers can continue working with familiar software while gaining access to 
GIS data. It can be GIS data created in-house or GIS data from ArcGIS Online, an Esri-hosted 
repository of GIS maps, layers, and tools.

ArcGIS for AutoCAD has proven to be a valuable tool since it allows operators to see the 
GIS basemap in their native CAD environment and fi nd answers to questions because all the 
information is accessible through the basemap. "AutoCAD users are drawn to this tool because 
it gives them a window into GIS information while still allowing them to work in their familiar 
AutoCAD environment," said Ari Isaak, a GIS analyst for the San Diego District Port.
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GIS analyst Ari Isaak (left) and GIS coordinator Malcolm Meikle (right) 
review updates to the Port of San Diego's online GIS portal.

Creating an enterprise GIS has driven the implementation of data and fi le structure standards 
in the engineering department so CAD data can be seamlessly displayed and analyzed through 
the wide variety of ArcGIS Server clients. Web-based clients, accessible to all port employees, 
provide new tools for understanding the infrastructure the port manages and maintains. Users 
in engineering management and general services and asset managers in the real estate 
department also use these tools.

Moving data from CAD to GIS, CAD operators must follow naming conventions for drawings, 
layers, objects, and attribute blocks. The port adopted the United States National CAD 
Standard—which is used by organizations throughout the United States for exchanging building 
design and construction data—as a guideline for its own CAD data standards. The Department 
of Homeland Security Geospatial Data Model is used as a data model guide.

All scanned paper plat and record drawings are accessed by an intermediate table that contains 
relevant information about the documents that are stored in the geodatabase. Standardizing 
layer naming conventions for new drawings, as well as the creation of a master CAD drawing, 
means that engineering staff update those fi les instead of storing these drawings on local 
drives. This ensures that every department can understand and use GIS data. This has made 
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attribution much easier, and CAD operators no longer need to guess how to describe features in 
the drawings.

Another advantage of this system is the ability to view and use imagery in the CAD stations 
using the ArcGIS for AutoCAD tool. In the past, when engineers added TIFF images to 
AutoCAD—one at a time—the draw time was lengthy. If a drawing spanned more than one 
image, each image had to be loaded separately. This process was time consuming and 
frustrating for operators. "CAD designers love ArcGIS for AutoCAD if for no other reason than 
they fi nally have access to very high-resolution aerial [photos] quickly," said Isaak.

The port has two sources for imagery: .3-meter resolution aerial photographs from ArcGIS 
Online and 4-inch pixel resolution aerial photos fl own in April 2009 by the port. The 4-inch 
resolution photos are used for quality control and as a source for creating new data. To use the 
aerials for these purposes, engineers must follow strict standards and use the same coordinate 
system employed by the GIS operators.

This simple change has been advantageous. Now, drawings can be viewed in the correct 
geographic space even if an image is not used as a backdrop. Drawings can also be located by 
performing a spatial search rather than by the name of a drawing. Now drawings can be used 
for more than one project. Previously, drawings had to be copied and pasted into work projects. 
These changes have cut down on the errors inherent in copying data and the amount of fi le 
space needed to store the drawings. Because the source data is managed in the GIS database, 
it can be used more than once. Now, everyone in the port is using the most accurate data.

"By using geographic data and systems, the port is able to use geography as the common factor 
to bring together data that otherwise is diffi cult to integrate," said Meikle. In 2007, when ArcGIS 
was adopted, the GIS group moved from the real estate to the information technology 
department. This allowed IT to manage and disseminate GIS data throughout the port. Access 
to the GIS data and system has empowered the port's employees to integrate their own 
independently developed workfl ows for managing spatial data and accomplishing their work 
using the information they need.

Departments that traditionally hadn't thought about using the port's facility information, such as 
the harbor police, are now users. Today, the harbor police employs two applications for tracking 
vehicles around port property—one desktop application built with ArcGIS Explorer and an in-
car application that displayed map data in Web browsers that was created with OpenLayers, an 
open source JavaScript library.

Just Add Imagery

Web-Based 
Enterprise GIS 

throughout the Port
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Staff throughout the port can 
access the GIS through the 
PortGIS Resource Center. 
This central gateway to GIS 
information is accessed by 
clicking an icon on the port's 
internal Web home page. Here, 
staff can choose one of three 
Web applications—PortGIS 
Explorer, PortGIS Utilities, or 
PortGIS Projects—designed for 
various tasks and departments.

The most used GIS Web 
application is PortGIS Explorer. 
Staff can access high-
resolution aerial photos and 
the port's TideLands Mapbook, 
which represents the port's 
overall geographic interests at 
the Port of San Diego. A user 
can navigate around the map 
to see exactly the information they need, turn on and off layers, and create maps to include 
in reports and e-mails. Data can be queried and measurements between two or more points 
obtained.

The PortGIS Utilities application focuses on current conditions. End users can view utility line 
work and access PDFs of offi cial engineering drawings by location. This application furnishes all 
the functionality of PortGIS Explorer as well as georeferenced maps from important documents. 
PortGIS Utilities brings together the port's development effort affecting all the managed land 
and creates a common operating picture for departments as they move forward in their planning 
efforts. The PortGIS Projects application deals with future developments, the regulatory 
process, and obligations to which the port is committed.

The central clearinghouse for the port's utilities data, PortGIS Utilities, enables 
engineers to fi nd electrical, fi re, natural gas, fuel, sanitary sewer, storm drain, 

telephone, water, chemical, fi ber optics, and communications lines more easily and 
share the information with the rest of the port.
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PortGIS Utilities is the central clearinghouse for the port's utilities data, including electrical, fi re, 
natural gas, fuel, sanitary sewer, storm drain, telephone, water, chemical, fi ber optics, and 
communication lines. The data is converted to Esri feature classes using a batch fi le, which runs 
nightly. Instead of the engineers working with a traditional fi le system to structure the data, the 
data is spatially indexed so it can be more easily located. This also allows engineers to share 
data with the rest of the port. Simply having the data created using standards that are managed 
and shared from one location makes it much easier for staff to fi nd answers.

The entire system was built using the Microsoft .NET framework, a fi le geodatabase, and 
Windows Server 2008 on a 64-bit machine. Clients were created using the .NET Web 
Application Development Framework (ADF) that comes with ArcGIS Server, which was 
customized using Visual Studio and incorporated many ideas from the .NET ADF Code gallery 
at the Esri Web site. The IT department also created a streamlined method that assists users 
by installing software remotely. If staff members have questions, they can send e-mails to the IT 
department or check out a %scratchworkspace% (posdgis.wordpress.com/), a blog maintained 
by the port GIS professionals.

Using the ArcGIS for AutoCAD extension, engineers can bring GIS data 
into a familiar CAD environment and access GIS data whether it is 

created in-house or is accessed from ArcGIS Online.

Today port staff can not only ask questions like How much square footage is available? but 
also reach further into the data by gaining access to offi cial record drawings and viewing the 

Standards Make 
Workers More Effi cient
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relationship between a developer's plans and the geographic interests of the port. GIS is used in 
every department. It helps the harbor police track police cars. The general services department 
uses it for engineering data accumulation and maintenance. The fi nance department uses GIS 
to track money coming into the port by tracking corporate leases, maintaining parking meters, 
and other activities. Today the more than 600 employees at the port can use GIS data and Web-
based applications.

For more information, visit the CAD Integration Resource Center (resources.esri.com/caddata). 
For more information on ArcGIS for AutoCAD and to download the free extension, visit www
.esri.com/arcgisforautocad.

(Reprinted from the Winter 2010 issue of ArcUser Online magazine)



No Debate about GIS on Campus
Interactive Maps Helped Organizers Keep Cool When the Palin-Biden Vice 
Presidential Debate Heated Up

By Karen Richardson, Esri Writer

When Washington University, in St. Louis, Missouri, offered its Field House as a venue for the 
2008 United States vice presidential debate, university offi cials had no idea the event would be 
one of the most watched in television history. Approximately 70 million American viewers tuned 
in on October 2, 2008, to see Governor Sarah Palin of Alaska, the fi rst female vice presidential 
nominee for the Republican Party, square off against Senator Joe Biden from Delaware, a 
36-year veteran of the U.S. Senate.

However, the private university, founded in 1853, is no stranger to the spotlight, having hosted 
more national election debates than any other institution in history. The school was chosen to 
host the 1992, 1996, 2000, and 2004 presidential debates. While it's an honor, planning these 
affairs is laborious and detail oriented.

Ensuring that the debate went off without a hitch was the responsibility of University Facilities. 
The department needed to coordinate many events before and during the day of the big event. 
University and vice presidential debate staff needed a solution that would allow them to view 
and manage all activities to ensure the proper security details and safe crowd control. To do this, 
they turned to geographic information system (GIS) software from Esri, which would provide the 
ability to visualize the entire campus and all the activities happening for the debate in real time. 
GIS allowed them to

Visualize where all police were on campus.  

Plan and monitor public viewing areas, speakers, and live media broadcasts.  

Manage campus closures, class relocations, and traffi c fl ow.  

GIS Best Practices              21 esri.com
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The 2008 Vice Presidential Debate Common Operational Picture (COP) was created in two weeks with the 
assistance of Washington University, St. Louis County Emergency Management Services, and Esri. Offi cials 

could use the application to pan a map of the campus, zoom in to a specifi c area, 
and call up information about buildings.

"Hosting the vice presidential debate meant we had to get a complete picture of all the campus 
facilities and how the events would play out," said Aaron Addison, university GIS coordinator, 
Washington University. "In the past, paper maps were used to plan and coordinate on the day 
of the event. We knew we could do better than static maps and had a vision to provide faster, 
better access to information in a more accurate manner."

The university holds a site license for Esri GIS software, teaching several courses with the 
technology as well as using it for campus mapping projects. Since a repository of facilities 
information was already stored in ArcGIS format, Addison's thought was to fi nd a way to tap into 
this data to plan for and execute the debate.
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Security dispatchers and university offi cials and other VIPs kept tabs on where barricades 
were being placed, traffi c was being detoured, and security details were being posted. 

(Photo by Aaron Addison/Washington University.)

Addison had attended the Esri International User Conference (Esri UC) in the summer of 2008 
and saw a demonstration of the ArcGIS API for Flex. "I was impressed with the software's ability 
to display map information quickly over the Web," said Addison.

ArcGIS API for Flex is a development framework integrated with Adobe Flex Builder 3. Using 
the Flex API, available free from the ArcGIS Resource Center, developers can combine Web 
services from Esri's ArcGIS Server with other Web content and display it in simple, dynamic 
mapping applications over the Internet. Using ArcGIS services, users can transform their local 
data into a visually rich interactive map, query and display GIS data features and attributes, 
locate addresses, identify features, and perform complex spatial analytics.

Innovative Thinking 
Leads to Interactive 

Application
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At the time of the Esri UC, the ArcGIS API for Flex hadn't been released. Working with Esri's 
St. Louis regional offi ce, the university customized a beta copy of the software to create an 
application to deliver a real-time view of the campus and activities during the debate.

The application, which the university called 
the 2008 Vice Presidential Debate Common 
Operational Picture, had to be useful for the 
university afterward to help justify the expense. 
Receiving funding for creating the application 
was based on implementing the technology 
for projects following the October event. "We 
had an immediate need in our own campus 
police department and, of course, our Facilities 
department also showed interest," said Addison.

Finding useful data was important. Imagery for the 
entire region was downloaded from ArcGIS Online 
and fused with high-resolution aerials of the 
campus that the university gets each year. The 
St. Louis County Emergency Management offi ce, 
along with Addison and his team, loaded 
necessary detailed vector information including 
streets, places of interest, university facilities, and street data. The university also coordinated 
with the city and county of St. Louis, both Esri GIS users.

This collaboration was important since the university spans both county and city lines. While 
the east entrance is located in the city, the west entrance is located in the county. Ensuring data 
was accurate and worked together made logistics planning possible.

"We had to coordinate with both the St. Louis city and county security for road closures and 
barricades as well as people staging [and] bike mounted police and offi cer stationing," said 
Brad Averbeck, Facilities manager, Washington University. "The fact that both were 
standardized on the same platform made what could have been a headache of a task into 
something very manageable."

Within two weeks of receiving funding for the project, the 2008 Vice Presidential Debate 
Common Operational Picture was complete and ready to go. Using the application meant the 

Collaboration Was Key

Offi cer location information was available via a geoRSS 
feed that received coordinates from GPS-enabled phones. 
The phones were donated for the day by Sprint. (Photo by 

Aaron Addison/Washington University.)
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university could provide the necessary maps on the 
day of the event, but not in the traditional way. "We 
were worried about past debates where we would 
print 60 or 70 maps on the event day but, between 
delays and changes, they weren't very useful for 
security," explained Addison.

Instead, police offi cers and VIPs kept tabs on 
where barricades were being placed, security 
details were being set up, and traffi c was being 
detoured by viewing mapped information in real 
time through the ArcGIS Flex application. During 
the debate, two rooms on campus were open for 
viewing the digital maps: a communication area 
fi lled with police offi cers coordinating activities and 
a joint operations center (JOC), where everyone 
from police commanders to event coordinators and 
security managers could watch what was 
happening in real time on campus.

The groups used the same interface, which was kept simple and easy to understand since there 
was no time for training. Viewers could zoom and pan to see locations as well as click on icons 
to fi nd more detailed information. For example, clicking on a building would provide information 
about that building such as the number of rooms and emergency exit information.

Offi cer location information was fed into a geoRSS feed that received coordinates from GPS-
enabled phones donated for the day by Sprint. Clicking on an icon of a police offi cer on the map 
brought up a list of information including the offi cer's name, scheduled shift, and assignment. 
Offi cers also used geoRSS to update viewers if security details changed, such as road 
barricades being moved.

The 2008 Vice Presidential Debate Common Operational Picture kept everyone updated on 
the debate staging. The data that was required was readily available, and there was no wait 
time to get questions answered or understand emergent situations. A St. Louis police offi cer 
commented, "This is the closest thing to 'CSI' I've seen that actually works."

Keeping an Eye 
on the Debate

University Facilities ensured that every building 
and street at the university was safe and secure for 

the events that took place around the debate, 
including live media newscasts. 

(Photo by Aaron Addison/Washington University.)
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Today, the Flex application has been modifi ed and redeployed. Two important areas where the 
application is used include the university's police dispatch and University Facilities. Campus 
police dispatchers use an application that's a modifi ed version of the 2008 Vice Presidential 
Debate Common Operational Picture for emergency situations. Aerials and building footprints 
are available in the system through a secured connection. Offi cials can access information 
about buildings that might be necessary in an event like a fi re or hostile situation. By clicking on 
a building, information comes up instantly, including the names of primary contacts and 
structural component information such as the location of doors and whether there are lobbies in 
the buildings. Fire exits and handicap 
access can also be found, along with 
what kind of power sources are 
available and where equipment like 
water and electricity shutoffs are 
located.

University Facilities uses the 
application to accurately see campus 
information in one place, covering 
all buildings ranging from new 
construction to historic buildings dating 
back to the early 1900s. Viewing 
utilities helps with maintaining new 
building plans and keeping an accurate record of the land use. Having information accessible 
via the Flex-based ArcGIS application—instead of through handwritten notes on the margins of 
paper drawings or locked in the heads of engineers—has led to many successful endeavors. 
When a contractor removed several light poles but didn't remove the wiring, the university was 
able to look at historic maps digitally, easily relocate the wiring, and replace the lights. 

Using the current GIS system, the university plans to launch several projects based on the 
success of how GIS was used for the debate. Using ArcGIS API for Flex enables campus 
administrators to provide emergency notifi cations to students for real-time events such as 
inclement weather, building closures, and safety notifi cations. Routing student records, 
maintaining compliance with the Americans with Disabilities Act, and creating campus walking 
tours are other projects the university looks forward to implementing.

Recycle, Reuse, 
Redeploy

Sky's the Limit

Imagery for the entire region was downloaded from ArcGIS Online and 
fused together with high resolution aerials of the campus that the university 

fl ies each year.



GIS Best Practices 27 esri.com

Washington University plans to launch several projects using the application created using 
ArcGIS API for Flex. One application will show where students and faculty 

perform community service on campus.

Will the university continue its long and storied hosting of public events, which began in 1904 
with the fi rst Olympics played in the Western Hemisphere? "I don't see why not," said Addison. 
"The university has been selected to host [debates] for fi ve consecutive elections. I can't wait to 
see what GIS innovations are available to us for the next one."

(Reprinted from the December 2009 issue of ArcWatch e-magazine)



A Central Integration Point for Asset Management
By Karen Richardson

The Bureau of Indian Affairs, division of Irrigation, Power and Safety of Dams (IPSOD) maintains 
more than 100,000 structures on 16 irrigation projects and more than 100 smaller irrigation systems 
spread across that land, primarily in the Western United States. With so many structures across 
a vast landscape, BIA fi eld crews had a challenge just fi nding the assets needing maintenance. 
Already using IBM's Maximo for work orders, BIA was interested in providing maps on work orders 
for fi eld personnel so they could easily fi nd assets, especially those without street addresses.

The oldest bureau of the United States Department of the Interior, the Bureau of Indian Affairs (BIA) 
was established in 1824. BIA is responsible for the administration and management of 
66 million acres of land held in trust by the United States for American Indian, Indian tribes, and 
Alaska Natives. The BIA division of Irrigation, Power and Safety of Dams (IPSOD) maintains more 
than 100,000 structures on 16 irrigation projects and more than 100 smaller irrigation systems 
spread across that land, primarily in the Western United States going as far east as Montana.

With so many structures across a vast landscape, BIA fi eld crews had a challenge just fi nding 
the assets needing maintenance. Irrigation ditches and structures, high and signifi cant hazard 
dams, unclassifi ed and low hazard dams and power infrastructure all needed to be maintained as 
effi ciently as possible. Dispatching a fi eld crew and not knowing exactly where assets were located 
could pose a real problem and add considerable expense. Already using IBM's Maximo for work 
orders, BIA was interested in providing maps on work orders for fi eld personnel so they could easily 
fi nd assets, especially those without street addresses.
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BIA fi eld crews map the location of a bridge along an irrigation ditch using a Trimble GPS receiver.

BIA fi rst deployed global positioning system (GPS) units to the fi eld in 2002 for collecting 
structure location data. This initial collection and processing of data took fi ve years, and now 
the data is continually maintained and updated. Esri's GIS technology was chosen to create the 
mapping interface to IBM's Maximo. Since BIA had an Enterprise Site License (ELA) for Esri 
software, this decision ensured BIA would be able to interface with other systems across the 
organization also using Esri technology.

The BIA IPSOD Asset Map Viewer functions as a master asset repository. The application is 
used by approximately 200 workers across the country through the BIA Intranet. The Asset Map 
Viewer serves as a central integration point to other systems including IBM Maximo, Deferred 
Maintenance Reporting, Federal Real Property Profi le Reporting and as an Image repository.
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A worker uses the system by fi rst opening the main Map Viewer window. No login is required 
since security is integrated with Active Directory. An Access Control List (ACL) lists irrigation and 
utility sites that are available to each user. Once in the system, the Map Viewer zooms to the 
assets selected. The user interface was created to look similar to other popular Web mapping 
applications for ease of use. Assets are selected by either searching the map or using a text 
search engine. Buttons on the map are used to easily display information from all the integrated 
applications. From the Map Viewer, users can access photos, deferred maintenance data, 
Maximo information and Maximo work orders.

This irrigation ditch structure is typical of the many structures that the BIA IPSOD team needs to maintain.
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BIA is currently working towards integrating ArcGIS Server and Maximo for their infrastructure 
management. By integrating the two software, BIA will be able to take advantage of ArcGIS's 
geodatabase to effi ciently store the large volume of infrastructure locations and asset data.

While BIA understands Maximo, the National Park Service, another Department of the Interior 
(DOI) organization, has extensive knowledge of ArcGIS Server, using the software to map 
and maintain park buildings on its lands. The two organizations fi rst met at the 2008 Esri 
International User Conference in San Diego, California and began a discussion to see how their 
respective workfl ows could benefi t each other. During the meetings, BIA assessed the NPS 
NPMap application and NPS did the same with the Asset Map Viewer.

The Asset Map Viewer is the main portal for asset information and is used by more than 
200 workers daily across a broad geography.
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"We realized NPS was further ahead of us in implementing the ArcGIS Server technology, 
but we were ahead in integration, specifi cally with Maximo," says Assad Reichdan, technical 
program manager, Division of Irrigation, Power and Safety of Dams, Bureau of Indian Affairs. 
Today, BIA has incorporated the NPMap application, has integrated Maximo, and is sharing this 
technology with NPS.

The Asset Map Viewer is based on Esri's ArcGIS Server and provides access to other systems housing asset 
information including IBM Maximo.

Since fi rst collecting the location data of each of its structures, BIA has seen the value of GIS. 
As a U.S. government agency, BIA is careful when making decisions about how to spend 
taxpayers' money. By using GIS to make asset information stored in Maximo accessible to users 
across the Bureau, BIA has saved money that would have been otherwise spent on upgrading 
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the department's infrastructure. Today, workers can go out in the fi eld and fi nd the assets they 
need to work on, access all open work orders and update data. This has not only increased the 
effi ciency of the organization, but the accuracy of the data.

Reichdan explains, "It has been a common theme in the data analysis world that spatial data will 
be as common as text data. By enhancing our facilities management with GIS, we have seen 
the value of using spatial data. We want to be at the forefront of this next innovation."

(Reprinted from the August 17, 2009, issue of V1 Magazine)



University Enhances Its Logistical Tracking System with 
GIS
The Multifaceted Tool Is Used Throughout the University of Texas, Dallas 
(UTD)

By Nicolas A. Valcik, UTD Offi ce of Strategic Planning and Analysis

Highlights
Adding an enterprise geodatabase into the Logistical Tracking System (LTS) enabled a  
signifi cant expansion of the system. 

The system can provide working maps of the campus infrastructure using preliminary data.  

During a two-year period, the upgraded LTS reaped a cost savings of $1.68 million for the  
university. 

In 2001, the University of Texas, Dallas (UTD), developed an in-house application to more 
effectively calculate the square footage of its campus structures. Named the Logistical Tracking 
System (LTS), this system was originally used as a facility inventory and accounting costs system 
that generated reports on federal research cost recovery and state facility inventory reports.

Once the system was brought online, its power and fl exibility became apparent to other 
departments. The university police were interested in tying security devices, such as cameras, to 
LTS to locate personnel through their assigned offi ce spaces. Environmental Health and Safety 
wanted to track hazardous materials shipments from delivery point to destination and accurately 
inventory and locate all hazardous materials on campus. Facilities Management wanted to be 
able to locate water and electrical lines, and Telecommunications wanted to be able to locate 
telephone and Internet cables on an accurate campus map. There was a general need for a new 
campus map—preferably color coded—to display on the university Web site and on campus kiosks. 
Furthermore, there were requests for the application to include a Web interface and to generate 
printable fl oor plans. The university's wish list kept growing.

It was clear that these needs exceeded the existing capabilities programmed into LTS. Therefore, 
a new component had to be found—one that could enable the university to map out the campus 
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infrastructure, track materials and 
personnel, and improve the dimensional 
calculations of the campus structures. 
The best option available was to create 
an enterprise geodatabase utilizing 
ArcSDE technology. The technology's 
capabilities—which enable robust 
multiuser editing, storage, and access of 
very large geospatial databases—and 
its synergy with LTS's tabular structure 
made the ArcSDE geodatabase a logical 
choice. [Note: At ArcGIS 9.2, ArcSDE 
stopped being sold as a stand-alone 
product. It is now included with both 
ArcGIS Desktop and ArcGIS Server.]

The university's strategic planning 
offi ce, which was heavily involved in 
the production of LTS, employed a 
developer who also held GIS certifi cation 
and could work with existing blueprints 
and CAD drawings to input room 
measurements. UTD is also home to the 
Bruton Center, a research facility that 
focuses on the integration of geographic 
information systems, spatial analysis, 
and exploratory data analysis in the social sciences. Assistance from the faculty and students 
who worked there would be invaluable for integrating ArcSDE technology into LTS. Finally, 
UTD's geosciences department routinely uses remote sensing, geospatial information science, 
and GIS products to conduct research on geologic formations. To test their equipment, the 
geosciences faculty and students regularly scanned campus buildings, such as the Cecil and 
Ida Green Center. They also recorded GPS coordinates for many campus structures, which 
could be incorporated into LTS.

The core of the GIS module was the creation of accurate fl oor plans that linked data from all 
other elements in LTS to produce fi nal plans and reports. Three sources of dimensional data 

The current map that was produced in 2006 of the main campus at the 
University of Texas, Dallas (UTD), with ArcGIS.
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were CAD fi les, traditional blueprints, and manually recorded room measurements. If there was 
a discrepancy between the CAD fi les or the blueprints and the manually recorded information, 
the manual data took precedence. It was imperative that the dimensions be recorded as 
precisely as possible, particularly for those rooms that were shaped like pentagons or trapezoids 
or had rounded walls. Once room dimensions were recorded, a shapefi le could be created and 
imported into LTS. The shapefi le would derive additional attributes from the existing data tables. 
Thus, room numbers, personnel assignments, or any other information that might be desired 
could be linked to the shapefi le to create accurately scaled and labeled fl oor plans.

Since LTS tables are linked to shapefi les, the system will prevent the user from entering 
data on a nonexistent building or room and from attaching any type of information, such as 
hazardous materials or security infrastructure, to a location without data fi rst being input into the 
system. The system is fl exible enough to provide working maps of the campus infrastructure 
without incorporating the preliminary data into the permanent record. It also provides an audit 
trail of user modifi cations and can restrict access to certain modules based on the user's job 
responsibilities.

The inclusion of an enterprise geodatabase in LTS enabled a signifi cant expansion of the 
system. In 2006, information on hazardous 
materials was input into LTS to track laboratory 
inspections, record the National Fire Protection 
Standards 704 or "fi re diamond" ratings 
for each laboratory, track the location of 
hazardous materials from the receiving point 
to their destination on campus, and identify 
the locations of waste containers through 
bar code identifi cation markers. In addition, 
a jurisdictional map was constructed for the 
campus police so that they would know the 
boundary of their arrest authority. LTS was also 
able to generate that campus map that was so 
needed.

The university relied on graduate students who were trained to become GIS operators. 
While the experience of working on this project was benefi cial to the students' education, this 
arrangement meant that the staff had to devote more time to train and oversee the students' 

Expansion of LTS

Three-dimensional scan of the Cecil and Ida Green Center on 
the UTD campus.
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efforts. However, the benefi ts derived from adding an enterprise geodatabase to LTS greatly 
outweighed these challenges. Between fi scal year 2001 and fi scal year 2003, the upgraded 
LTS reaped a cost savings of $1.68 million for the university since the LTS application was 
developed in-house (Cost Savings Report FY 2001–2003 reported to State of Texas from UTD. 
Sizable cost savings still occurred with the LTS project after FY 2003).

At present, LTS is used on a daily basis by numerous staff members at UTD. With more than 
100 users, there are constant minor updates being performed to the application. LTS has 
recently been upgraded to .NET standard (January 2009), and programming is now going to 
evolve the reporting capabilities for queries against the system since .NET is more capable than 
the older .ASP confi guration.

Dr. Nicolas A. Valcik is associate director for the Offi ce of Strategic Planning and Analysis and 
clinical assistant professor for the Program of Public Affairs at the University of Texas, Dallas. 
He is the author of Regulating the Use of Biological Hazardous Materials in Universities: 
Complying with the New Federal Guidelines (2006, Mellen Press). As a result of this effort by 
Valcik, with Esequiel E. Barrera, UTD won the National Safety Council/Campus, Safety, Health 
and Environmental Management Association Award of Recognition (Unique or Innovative 
Category) in 2006.

(Reprinted from the Spring 2009 issue of ArcNews magazine)

The Future of LTS

About the Author



Michels Corporation, an International Engineering and 
Construction Contractor, Adopts ArcGIS Server
Esri's GIS Technology Used to Increase Collaboration within Company 
Divisions and Improve Communication with Customers

By Karen Richardson, Esri Writer

A motto on the Michels Corporation Web site says, "We embrace change as only an innovator can."

The international engineering and construction contractor's willingness to be innovative extends 
to its decision to widely adopt 
geographic information system (GIS) 
technology including the most recent 
addition to the company: Esri's 
ArcGIS Server.

The Brownsville, Wisconsin-based 
fi rm, which has grown from humble 
beginnings as a pipeline construction 
company almost 
50 years ago, plans to use ArcGIS 
Server in several ways including 
creating Web applications that will 
let the company and customers 
exchange project information.

Michels decided to invest in GIS 
software because it offered the ability 
to visualize the company's assets and to plan for future projects and development. "GIS technology 
has helped Michels plan and execute projects for our customers," says Pat Michels, the chief 
executive offi cer (CEO) of Michels Corporation, named one of the top 100 contractors and one of 
the top 10 utility contractors in the United States by Engineering News-Record. "We view our use 
of GIS as an important step in enabling Michels to be more collaborative in our interactions with 
clients."

Field staff working at the Meridian Way Wind Energy Project in Cloud County, 
Kansas, use maps produced by ArcGIS that combine imagery and vector data. 
These maps are used in fi eld collection units loaded with Esri ArcPad software 

and also as standard hard-copy maps.
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Michels, a family-owned business, designs and constructs infrastructure for utility, energy, 
communications, and transportation and distribution industries. The company takes pride in its 
innovation and leadership in the marketplace, always looking for a better way of doing business.

Esri had already demonstrated itself to be the industry standard and was being used by many 
of the companies and agencies Michels works with daily. Because of that, the company decided 
to use Esri's ArcGIS software to better communicate with clients who also use GIS for utility 
infrastructure planning, design, and bidding.

The company fi rst tried ArcGIS in 2004 to assist in asset management and to track permits. 
Dave Melum, environmental compliance specialist in the Michels Materials Division, says 
GIS allows him to see and analyze this information by location, giving the division a better 
understanding of their real estate 
holdings, property leases, and local and 
state permits. Furthermore, he is able 
to quantify future reserves by mapping 
the aggregate resources, operations 
permits, and test sites.

The adoption of ArcGIS also lets 
Michels manage the deployment, 
performance, and maintenance of the 
company's organizational assets. This 
is leading to cost and time savings 
through improving equipment and staff 
productivity, reducing capital outlays, 
and enabling better decision making. 
The corporation can now recognize 
assets that were being underutilized 
and is working to eliminate holdings 
with limited strategic value based on 
market conditions and future development. ArcGIS helped solved the problem of ineffi cient 
collaboration between different corporate groups handling real estate, permitting, and project 
information.

Michels' offi cials have found that GIS provides the tools they need to analyze every facet of their 
building design work and how it relates to its environment. For example, they use GIS to fi nd 

ArcGIS Server and Microsoft SQL Server are used to organize, 
inventory, and track corporate holdings around Winnebego County, 

Wisconsin, making it easy to access the data through 
Web applications or desktop GIS and as hard-copy maps.
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out how future growth of a community will affect the pattern of streets and community services. 
They also use it to solve construction layout problems and provide a new way of thinking about 
predesign analysis.

Doug Heider, offi cer of special plans/GIS manager of Mi-Tech, Michels' engineering 
division, uses GIS for design and management of information for third-party clients including 
telecommunication companies nationwide. "Adding ArcGIS to our engineering toolbox allows 
us to provide many value-added benefi ts for our current customers and better communicate 
with our customers throughout the life of their project from design to construction status to 
as-builts. By creating our project data in real-world coordinates and using our software's data 
interoperability, we can create a standardized method to interact with the many entities that 
are normally involved in large utility construction projects," Heider says. "It is not uncommon to 
have to deal with fi ve or more permitting agencies including multiple cities and counties, DOT 
[Department of Transportation], DNR [Department of Natural Resources], railroads, and other 
utility companies. Esri software gives us the tools we need to bring together the multiple dataset 
types that come with dealing with all those different entities. At the end of the projects, we are 
able to provide our customers with very accurate 
and feature-rich as-builts in any format they wish. 
This is becoming important, as most government 
agencies have adopted GIS technology and 
many are requiring as-builts be sent to them in a 
format compatible with their software."

Michels adopted Esri's ArcGIS Server software 
to support an even wider range of internal 
operations as well as provide a platform for 
job tracking by its clients. ArcGIS Server is a 
complete and integrated server-based GIS 
and offers a low cost of ownership through 
centrally managed, focused GIS applications 
that can scale to support many users. It allows 
browser-based access to GIS and integrates 
with other enterprise systems, such as customer 
relationship management (CRM) or enterprise 
resource planning (ERP), using industry-standard 

Michels has found ArcGIS to be a useful tool for identifying 
potential aggregate resources for use in building projects. 

Soil layers can be queried to determine which have 
characteristics for near surface gravel or bedrock. Next, 

parcel data is overlayed so property owners and acreage is 
identifi ed. Then, as this map displays, different colors are 
used to differentiate between the resources and given a 
30 percent transparency so open land is easily identifi ed.
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software. ArcGIS Server provides the foundation to enable a geospatial service-oriented 
architecture (SOA).

To oversee the deployment of ArcGIS Server, Michels recently hired Phil Paradies as GIS 
manager. As part of the ArcGIS Server implementation, Paradies started an enterprise-wide GIS 
database. He has been transferring geospatial datasets that were acquired during the previous 
two years and adding new geospatial data from around a nine-state operating area. "I felt that 
once we had a fairly substantial geodatabase, we could then start to create various Web apps 
and mashups using ArcGIS Server," says Paradies. "ArcGIS Server allows us to easily deploy 
our corporate spatial data alone or combined with other data sources from Web Map Services 
(WMS) servers to our employees and clients alike. We'll be able to leverage these capabilities 
even more as we begin to migrate the disparate, nonspatial databases to centralized corporate 
database servers and link them to our spatial layers in GIS."

Michels plans to use ArcGIS Server to keep it a step ahead of the competition by providing 
Web applications to exchange project information with customers and improve operational 
effi ciencies and organizational communications. "GIS is the future, and we are very certain that 
our use of this technology will benefi t Michels in how we can better serve our customers," says 
Michels.

(Reprinted from the April 2008 issue of ArcWatch e-magazine)



Building an Oasis in the Desert
GIS Helps Ensure that Masdar City Meets Its Carbon-Neutral, Zero-Waste 
Goals

Highlights
Every facet of designing and building the city will be analyzed with ArcGIS.  

Asset management using ArcGIS means all systems can be visualized, maintained, and tracked  
effi ciently. 

An enterprise geodatabase will be used throughout the city's life cycle.  

Many of us are interested in decreasing our carbon footprint, 
whether one individual, one family, or one organization at 
a time. Imagine living in an entire city specifi cally designed 
to meet the ambitious goals of zero waste; sustainable 
living; and, ultimately, carbon neutrality. This is the vision 
of Masdar City, which is being designed and constructed in 
Abu Dhabi, the capital of the United Arab Emirates (UAE), 
by Masdar, Abu Dhabi's multifaceted initiative advancing 
the development, commercialization, and deployment 
of renewable and alternative energy technologies and 
solutions. Masdar, which means "the source" in Arabic, 
integrates the full technology life cycle—from research to 
commercial deployment. The Masdar company aims to 
create renewable energy solutions.

Masdar City is a prime example of how GIS can be used 
to design our future. This shimmering oasis of 6 square 
kilometers, located 30 kilometers from Abu Dhabi city, is 
committed to sustainable living. To reach its carbon-neutral 
ambitions, Masdar City will use only renewable energy 
sources. A photovoltaic power plant will generate most of 
the electricity, while the city's cooling will be provided via 
concentrated solar power. The zero-waste targets of Masdar 

This artist's conception shows an aerial view of 
Masdar City as it will look when completed.
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City will be achieved through a combination of recycling, reuse, and some breakthrough waste-
to-energy technologies. Landscaping within the city and crops grown outside will be irrigated 
with gray water and treated wastewater produced by the city's water treatment plant.

Through this innovative design, residents in Masdar City will consume far less energy. Peak 
demand at Masdar City is currently predicted to be only 200 megawatts instead of the 
800 megawatts normally required by a conventional city of the same size and climate zone. 
Desalinated water consumption will drop from 20,000 cubic meters per day to only 8,000. And 
Masdar City will eliminate the need for millions of square meters of landfi ll.

The fi rst residents of Masdar City will be the students and faculty of the Masdar Institute of 
Science and Technology (MI). MI is a graduate-level university specializing in alternative energy 
and environmental technologies and is a collaboration between Masdar and the Massachusetts 
Institute of Technology. MI will ensure a ready supply of highly skilled graduates to meet the 
growing demand within the clean technology and sustainable energy sectors.

UAE is a federation of seven emirates, or federal states, located in the southeast Arabian 
Peninsula. Abu Dhabi, the capital of UAE, has a rapidly growing economy, due largely to the 
emirate's vast oil reserves: Abu Dhabi is estimated to hold approximately 9 percent of the 
world's crude oil reserves.

Despite its vast hydrocarbon resources, Abu Dhabi has adopted a progressive approach to 
its economic growth. The emirate is committed to diversifying its economy away from oil, 
ensuring the long-term development and prosperity of the country. As a worldwide leader in 
the energy markets, the emirate believes it is well placed to invest its knowledge and fi nancial 
resources in the world's future energy markets—renewable energy. So in April 2006, the Abu 
Dhabi government established Masdar. Through its portfolio of projects that includes carbon 
monetization, clean technology investments, and renewable utilities projects—both in Abu 
Dhabi and abroad—the company is contributing to the global effort of mitigating climate change. 
In this way, Masdar plays a key role in the development of Abu Dhabi's renewable energy 
sector, driving continual innovation and commercialization of clean and sustainable energy 
technologies.

Masdar's progress since its development has been signifi cant. The company has established 
partnerships and large-scale renewable energy programs around the world. And as a further 
sign of Abu Dhabi's advancement in the alternative energy space, UAE was recently successful 

Shifting from Oil to 
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in its bid to host the headquarters of the International Renewable Energy Association, against 
strong European competition, in Masdar City.

CH2M HILL, an Esri Business Partner and a leader in full-service engineering and consulting 
based in Colorado, was chosen as a leading partner for the Masdar City design/build project. 
CH2M HILL had used Esri technology on many projects in the past and knew ArcGIS was the 
solution necessary to manage and analyze information throughout the city's life cycle.

"GIS is imperative in managing the overall spatial information necessary for designing, building, 
and operating Masdar City," says Derek Gliddon, GIS manager, Property Development Unit, 
Masdar.

For the city to meet its challenging goals, CH2M 
HILL carefully considered the geography of the 
area: sun angles, wind patterns, street widths, 
and building density and height. The orientation of 
buildings on a diagonal grid to provide maximum 
natural shading was modeled in ArcGIS. To 
understand all the variables and communicate 
effectively during the project, the company used a 
geodatabase that enforces use of a single, shared 
coordinate system across the project. A common 
basemap was created to support planning, design, 
and construction of the city, with the foresight that 
the city would also be maintained and operated 
using the same data.

"Building a city like this has never been done 
before. And GIS is proving to be an absolutely critical tool," says Shannon McElvaney, 
information solutions consultant, CH2M HILL.

Data layers contained in the geodatabase include information such as transportation, 
vegetation, drainage, structures, boundaries, elevation, biodiversity, buildings, and utilities, 
as well as terrain elevation, bathymetric data, and remotely sensed imagery. Information 
from tabular databases is incorporated into the map layers, as well as GPS coordinates and 
georeferenced photographs. All the construction-related information, including cost, schedule, 

Lean, Green City 
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Staff members at the City of Masdar use GIS to model 
building information throughout the life cycle of the project.
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and carbon tracking data, is tied together by location, making it more accurate and effi cient to 
use.

The resulting information is available company-wide. ArcGIS Server was recently deployed 
and will enable the more than 100 organizations involved in developing Masdar City to 
access maps, data, and analytic services, thus reducing problems of multiple data versions 
in circulation. A sophisticated Web browser-based virtual city visualization and navigation tool 
uses master plan data from the geodatabase and links to the program scheduling software. 
This tool is used to visualize the construction of the city over time. Construction managers can 
navigate anywhere in the city; "play" the project timeline; and identify spatiotemporal clashes, 
accessibility problems, and other logistical issues. On a fast-paced, high-density development, 
these issues are very important. Information can be searched using spatial criteria and viewed 
on easily readable thematic maps. Using GIS to visualize the massive amounts of data makes 
communicating about the project easier.

ArcGIS introduced the spatial analysis and modeling necessary for the most effi cient placement 
of facilities at the city. Water and sewage treatment plants, recycling centers, a solar farm, 
geothermal wells, and plantations of various tree species were placed using traditional planning 
principles modeled with ArcGIS. Questions—Is there enough physical space available? How 
much are the buildings shading each other? How much space is needed between a facility and 
the residents?—are modeled and the best answer chosen through GIS.

McElvaney cites a problem that was quickly resolved when line work from one building was off 
by 30 centimeters from the previous line work. Having access to all the data and visualizing it 
with GIS allowed catching the mistake: "A mistake like that could be very time and cost intensive 
to fi x during the construction stage. GIS is extremely helpful in preventing that kind of thing from 
happening."

GIS has ensured that the carbon-neutral status of the city translates from a concept to design. 
CH2M HILL used ArcGIS to even choose where to place construction materials during the 
building phase. Alternative scenarios for where to place building materials could be modeled 
so that, in the end, the company could choose the most effi cient location for reducing 
transportation-related carbon emissions.

GIS was able to model water and power usage over a period of 10 years, plotting monthly 
resource demand across the city like a geographic histogram. The variables appear as different 
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heights, allowing planners to see any issues rapidly. "This exercise immediately revealed a 
couple of problems with the logic that had not been easy to spot in a massive spreadsheet 
format," says McElvaney.

Changes happening during construction were tracked and recorded to monitor the effect on 
carbon neutrality. Masdar City has a team that keeps track of all fuel and material use and reuse 
during building. This team is also responsible for logging any environmental infractions. Team 
members found that using a GPS-enabled camera to take photos and transfer them to the 
GIS to document the location of an infraction allowed them to see what happened where and 
whether there were underlying trends, all of which contribute to managing the sustainability of 
the build.

Masdar City will utilize breakthrough transportation technologies that revolutionize and redefi ne 
urban transport. A Personal Rapid Transit (PRT) system running on solar-charged batteries will 
transport residents around the city. There will be 3,000 PRT vehicles, generating 130,000 trips 
each day across 85 stations. A Freight Rapid Transit system will make up to 5,000 trips per 
day to transport the city's goods. ArcGIS was instrumental in visualizing all routes for the PRT 
network and testing predicted walk times between PRT stations. Transportation planners also 
used ArcGIS to fi nd optimal locations for perimeter parking garages, along with effective road 
and rail transport routes into the city. Real estate plots were valued using routing GIS.

Conventional cities of similar size create approximately 1.1 million tons of CO2 per year—
80 percent from buildings and energy creation, 13 percent from waste, and 7 percent from 
transportation. Masdar City expects to eliminate the emissions by producing zero carbons. 
ArcGIS will continue to be used and integrated with a computerized maintenance management 
system that will include the location of all infrastructure assets; gas pipes; smart grid 
infrastructure; clean, gray, and black water networks; and the transportation network. Moving 
forward, GIS will make facilities maintenance easier and enable the tracking of resource 
use and reuse and the overall carbon balance of the operational city. GIS will be used in city 
governance, where it will form part of the city's sustainability performance feedback service, 
which will inform residents about their personal contribution toward overall city performance.

(Reprinted from the Fall 2009 issue of ArcNews magazine)
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Boston Showcases Solar Power Potential with Web GIS
Highlights

Web GIS helps track the progress of citywide solar installations.  

Solar radiation tools in ArcGIS Spatial Analyst calculate the solar energy potential of building  
rooftops. 

The ArcGIS API for Flex wraps the application in a user-friendly format. 

In 2007, Boston mayor Thomas Menino issued an executive order on climate change that set 
greenhouse gas reduction goals and outlined city strategies for recycling and renewable energy. 
That order was decisive in the formation of Solar Boston, a two-year $550,000 project designed 
to expand the use of solar power throughout the city. Solar Boston is part of the Solar America 
Initiative, a campaign launched by the U.S. Department of Energy (DOE), to make solar electricity 
cost-competitive with traditional electricity production by 2015. To help meet the city's greenhouse 
gas reduction targets and support the goals of DOE, Mayor Menino set a target of 25 megawatts 
of solar power installed by 2015. To support the Solar Boston program, Boston is using Web GIS 
technology to map current solar installations, track progress toward the mayor's goal, and allow 
Bostonians to analyze their rooftop solar energy potential.

Solar Boston builds on the City of Boston's 
leadership in promoting green buildings. Green 
building is the practice of maximizing the use 
of a building's resources while reducing the 
environmental impact throughout its life cycle. In 
2004, 
Mayor Menino created a Green Building Task 
Force, and in 2007, based on the task force's 
recommendations, Boston became the fi rst 
major city in the United States to require all 
large, private-sector buildings to conform to the 
Leadership in Energy and Environmental Design 
(LEED) green building standards. Outfi tting 
Boston's largest residential and corporate The ArcGIS Solar Radiation tool gives users the ability to 

research solar power capacity.
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structures with solar panels is in keeping with the city's green building and energy conservation 
objectives.

Renewable energy is a solution for reducing the demand on and air pollution from traditional 
energy systems. As on-site sources of clean power, solar energy systems can reduce 
greenhouse gas emissions and air pollution, increasing energy security and creating local jobs. 
Solar electricity systems (also called photovoltaics [PV]) also have the potential to generate 
power when it is needed most—on hot summer days—thereby relieving strain on the electricity 
system and reducing the risk of blackouts. By encouraging solar energy, Boston hopes to not 
only capture these benefi ts but also prepare for the market explosion likely to occur when solar 
power becomes competitive with fossil fuels.

To promote the use of PV to investors, the Boston Redevelopment Authority (BRA) needed 
a system to showcase solar energy potential in a user-friendly format—one that lets users 
investigate locations of interest and perform preprocessed analysis. GIS was the obvious tool to 
achieve this end because it started with a visual reference—a map of the entire city showing the 
buildings that had solar installation potential. Says Wilson Rickerson, Solar Boston coordinator, 
"We needed a baseline, because you can't really get anywhere if you don't know where you are. 
Without GIS, we'd have no concept of the size of the city's solar industry, how fast had it grown, 
and what potential it had."

GIS analysts at BRA started on the project by using ArcGIS Desktop software's ArcGIS Spatial 
Analyst extension to calculate the solar radiation available on building rooftops. To do this, they 
built a digital elevation model (DEM) of the city. "We took the bare earth DEM and 'burned' 
into that the building heights using attributes available in the building footprints, which resulted 
in a three-dimensional surface model of the city," says Greg Knight, senior GIS applications 
developer with the Boston Redevelopment Authority. "We proceeded with this prepared surface 
and utilized the solar radiation tools available in Spatial Analyst to calculate what the solar 
radiation availability would be for each rooftop." The solar radiation tools allowed the analysts 
to model incoming solar radiation and take into account numerous factors, including variation 
in elevation, orientation (slope and aspect), the shadows cast by topographic features, and 
changes with time of day or year.

After completing the analysis in ArcGIS Desktop, the solar radiation map was published, along 
with a basemap, other layers of interest (e.g., historic and local electric utility districts), an 
address locator, and geoprocessing tools, to ArcGIS Server for use by the Solar Boston Web 
application. "The application was originally built using a geoprocessing service, which calculated 
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the solar radiation on the fl y," continues Knight. "Because the calculations took about 
30 seconds to complete, we preprocessed the analysis in order to deliver a more responsive 
Web application."

Wrapping the analytics in an easy-to-use Web GIS application was the next step. GIS 
developers at BRA saw great potential in Esri's new ArcGIS API for Flex, which is a client-side 
technology rendered by Flash Player 9 or Adobe AIR. Flex gives developers the capability to 
combine GIS-based Web services from ArcGIS Server with other Web content and display it in 
a fast, visually rich mapping application that can be deployed over the Web or to the desktop. It 
was the ideal medium to show investors the logistics of solar energy investment. "We gathered 
market data to get a baseline, but we knew it was equally important to publicize the information 
via the Web," says Bradford Swing, director of energy policy for Boston. "We knew Solar Boston 
needed a map, and this map is a simple, powerful tool to chart what we've accomplished and 
where we want it to go in the future."

Thanks to Boston Solar's Web application, Boston's real estate sector can easily start learning 
about the feasibility of its solar projects.

(Reprinted from the Fall 2008 issue of ArcNews magazine)



Taking Effi ciency to the Next Level at City College of San 
Francisco
ArcGIS Server Based Central Repository and Accessibility for Facilities Man-
agement

Highlights
The ArcGIS Server built-in AJAX capability makes it easy to manage and deploy.  

Web applications were created on top of GIS for building cross-browser and cross-platform  
Internet applications. 

With its Esri campuswide site license, CCSF employed existing GIS-knowledgeable staff. 

Attended by more than 100,000 students each year, City College of San Francisco (CCSF) 
maintains and uses 300 facilities spread across 11 campuses in the City of San Francisco, 
California. People of diverse backgrounds, ages, and occupations have attended the college since 
its founding in 1935. CCSF is one of the largest community colleges in the country, and the college 
confers the most associate degrees in arts and sciences in the state of California.

College facilities are managed by two 
departments: Facilities Planning and Buildings 
& Grounds. Traditionally, these departments 
relied on senior engineers and personnel to 
maintain facility information, which was shared 
through paper plots or word of mouth. Some 
existing paper fl oor plan plots were digitized a 
decade ago for general reference, but records 
of maintenance and upkeep of buildings 
remained fi rmly entrenched in paper-based 
methods.

Although recent construction of several facilities 
introduced the use of 
computer-aided drawings, both departments 
lacked a system to easily manage and 

CCSF's campus crime application locates incidents using a grid 
across the grounds and can be queried by campus, 

crime type, and date.
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disseminate the data. This resulted in challenges when gathering information; time was lost 
searching for data and determining if it was up-to-date. The ability to decipher how many and 
where assets existed was diffi cult. The attrition of personnel was also a concern as valuable 
institutional knowledge was lost when staff members retired. Newly hired staff required a lot of 
time to learn about the facilities.

CCSF needed a centralized and fl exible system to help organize and deliver facility information. 
Part of the system needed to assist the college with correctly identifying the current level of 
physical accessibility in all classrooms and buildings according to the Americans with Disabilities 
Act (ADA). This required the collaboration of several additional departments across the campus 
to deliver all the information on a publicly available online Web service.

After reviewing many software packages for functionality and ease of programming, CCSF 
chose ArcGIS Server. Says Mono Simeone, project manager, CCSF GIS Mapping Collaborative, 
"The software's scalability, performance and stability, enterprise capability, and built-in AJAX 
capability make it easy to manage and deploy."

CCSF facility management staff contracted with i-TEN Associates, Inc., an Esri Business 
Partner located in Berkeley, California, which had previously digitized CCSF's facility data and 
made it accessible on an internal Web site.

Several departments, including Facilities Planning, Buildings & Grounds, the Campus Police, 
and Information Technology Services, and the American Disabilities Act and Health and Safety 
committees worked together to create the system. Now GIS server technology stores, manages, 
and displays facility and grounds data in a central repository for everyone to use.

First, the team applied a data model to interior spaces or fl oor plans. ArcGIS Server, using 
an Oracle relational database management system (RDBMS), stores, edits, and displays the 
descriptive and spatial data accessible through a simple interface for both secure and public 
Web sites. Next, the team created Web applications with ArcGIS API for Microsoft Silverlight, 
an API for building cross-browser and cross-platform rich Internet applications on top of the 
GIS. The Web applications serve data for use throughout the college. "The creation of the 
applications was very straightforward," notes Simeone.

The fi rst application provides access to ADA information at all campuses in the district. It 
displays features necessary for persons with mobility issues to navigate the campuses. These 
features include path of travel, parking for the disabled, accessible entrances, and elevators. 

Seeking a System for 
Data Sharing

From Paper to 
Empowerment
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The application offers several queries to fi nd buildings, rooms, student services, and staff on 
campus. The result is a map with helpful features for navigation and a report on the room with a 
picture. The next iteration of the application will implement a routing service using ArcGIS, which 
provides point-to-point and optimized routing.

This successful application led 
to more meetings with campus 
staff from Facilities Planning and 
Buildings & Grounds. There was 
a lot of interest in viewing utilities 
campuswide, including identifying 
individual features. An application 
was developed allowing staff 
members to use a secure intranet 
site to display all underground and 
some surface utilities. "This was the 
fi rst time we have been able to view 
all the utility assets at one time," says 
Simeone.

CCSF also has a campus crime 
application that allows incidents to be 
queried by campus, crime type, and 
date. Incidents within buildings are 
easily located using a unique space 
identifi er from the GIS. However, 
incident locations occurring outside buildings are captured using a grid, or mesh, that covers 
the entire campus. Future plans include the development of a Web-based map service tool to 
capture x,y coordinate locations of incidents.

Since the college maintains an Esri campuswide site license, CCSF was able to add new GIS 
seats and employ existing GIS-knowledgeable staff. Both of these factors made the application 
implementation easy and economical.

The system now allows data to be centrally stored for more effi cient management and sharing. 
Staff and administrators are able to view and query the facility data at any time from all over 

GIS Exceeds 
Expectations

City College of San Francisco is spread across 300 facilities on 11 campuses.
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the CCSF campus. Departments can tailor a map service to meet their needs, and data can be 
updated and served to staff or the public in a timely manner.

This implementation of GIS for facility management has exceeded the goals created by the 
college. CCSF hopes to introduce GIS and facilities management as even bigger parts of how 
the college operates, manages its assets, and serves the community in the future.

(Reprinted from the Spring 2010 issue of ArcNews magazine)
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