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Where are we going?
I doubt that the young “quantitative revolutionaries” who, 50 years 
ago, were working to trick line printers to reproduce boundary fi les 
and produce choropleth maps would have been able to answer that 
question. Although we were full of hope, as Neils Bohr said, pre-
diction is very diffi  cult, especially if it is about the future. What we 
used to call computer graphics was held at bay by manual cartog-
raphy aided and abetted by hardware limitations during the 1960s 
and 1970s, when the spatial analytic paradigm reshaped human 
geography, and by the ideological predispositions of Marxist geog-

raphers and critical social theorists in the 1980s and early 1990s. It was not until the IT revolution 
brought new hardware and software, removing earlier constraints, that hopes could begin to be 
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Th e government of Panama signed a memo-
randum of understanding with Esri to leverage 
geospatial technology in support of national 
development. Th e agreement affi  rms Panama’s 
recognition of the value of GIS in improving de-
cision making and infrastructure management 
throughout the country. Esri president Jack 
Dangermond and Eduardo E. Jaén, general ad-
ministrator of Panama’s National Authority for 
Government Innovation, signed the agreement.
 With support from Esri, Panama plans to 
streamline operations, better manage and share 
its spatial data, and extend geographic resourc-
es throughout government institutions. Th e 
country’s national geospatial system, GEORED, 
will use ArcGIS technology to provide services 
in the areas of land management, tourism, in-
frastructure, traffi  c, health, education, public 
safety, national security, and investment plan-
ning, among others.
 “With ArcGIS serving as the collaborative 
framework throughout the country, Panama 
can modernize operations while saving time 

Esri Supports Streamlining 
Government Operations
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National Geospatial 
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Th e release of ArcGIS 10.1 signals a major development in the way geographic information will 
be accessed and managed by GIS professionals and their organizations in the years to come. 
ArcGIS 10.1 gives GIS professionals a complete GIS that further integrates desktops and servers, as 
well as mobile and web applications. It provides organizations with the additional tools and infra-
structure they need to extend the reach of their existing GIS. It also improves organizations’ ability 
to transition to next-generation GIS concepts and platforms without jeopardizing their current GIS 
investments.

Integrated Platform Enables Greater Collaboration

Introducing ArcGIS 10.1

At 10.1, ArcGIS for Desktop can deliver any GIS resource, including maps, imagery, 
geodata, and tools, as a web service.

ArcGIS Online: What’s New?
Add ArcGIS services and other published data services to your ArcGIS Online web map in just a few steps. Read the article on page 8.

Th e City of Salem, Oregon, and more than 
250 other organizations are participating in the 
ArcGIS Online for organizations beta program. 
Organizations are creating web maps, sharing 
items through groups, and publishing hosted 
map services. Th ese can be accessed by users 
within the organization or the public. Read the 
article on page 9.

The City of Salem, Oregon, 
Broadens the Reach of GIS
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and money,” says Dangermond. “It also supports 
transparency and accountability by making it 
easier to share geographic information among 
government departments and with the public.”

For more information, contact Merrill Lyew, 
Esri (e-mail: mlyew@esri.com).

Panama Strengthens National 
Geospatial Capabilities
continued from cover

Panama City—Panama plans to 
streamline operations, better manage 
and share its spatial data, and extend 

geographic resources throughout 
government institutions.
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 New to ArcGIS Online is ArcGIS Online for 
organizations—a customizable, web-based 
system designed for professionals who want to 
manage their organizations’ geospatial content 
using cloud tools and infrastructure. It allows 
administrative control over data creation and 
access while making geographic information 
easily available to others within the organiza-
tion, as well as beyond the organization in col-
laborative efforts with others. (see “Broadening 
the Reach of GIS for the City of Salem, Oregon” on 
page 9 of this issue).
 ArcGIS Online is now a fully integrated, 
easy-to-use portal for thousands of GIS pro-
fessionals around the world. In addition to us-
ers, organizations can store and manage their 
maps, data, and other geospatial information 
on ArcGIS Online, as well as access thousands 
of free maps, datasets, services, and tools. Esri 
continuously updates ArcGIS Online content 
to deliver new map, image, and task services 
so that users are always getting the latest, most 
accurate, and best cartographic basemaps and 
GIS products available anywhere on the web.
 At 10.1, ArcGIS for Server runs natively on 
64-bit Windows and Linux operating systems, 
providing users with high-performance web 
editing and map caching, on-the-fly analyses, 
and imagery exploitation capabilities, as well as 
additional choices for deployment. In addition 
to being fully certified on VMware and VCE’s 
Vblock platform, ArcGIS for Server can be de-
ployed on Amazon Elastic Compute Cloud in 
both Windows and Linux. ArcGIS for Server 
includes new services, such as a print service 
that allows users to produce high-quality, large-
format PDF maps directly from web maps. Also 
new at 10.1, along with the ability to generate 
sophisticated GIS and mapping services with 
Standard and Advanced editions, all editions of 
ArcGIS for Server, including Basic, will provide 
simple mapping capabilities from a database. 

Introducing ArcGIS 10.1
continued from cover

ArcGIS 10.1 users can customize map templates and deploy them as interactive commu-
nity dashboards that allow citizens to view and report incidents, such as crime.

In this example, dynamic layers (new at 10.1) provide web application developers with 
complete freedom to define how multiple layers within a service are displayed. Here, four 
synchronized map layers from the same service are individually symbolized and arranged 
for visual analysis.

Even small communities, such as the Town of Groton, Connecticut, can use ArcGIS 10.1 
to promote economic development opportunities and provide detailed land record 
information.

ArcGIS 10.1 will simplify the job of creating interactive, web-based maps that geoenable 
stories and events anywhere in the world, even for scientific expeditions, such as the one 
led by Oceans North Canada to track one of the greatest whale migrations in the world.

Improved web APIs and templates provide ArcGIS 10.1 developers with a rapid develop-
ment framework for spatially enabling data over time and geography.

 GIS professionals will find this release of 
ArcGIS for Desktop to be the most empower-
ing GIS authoring environment to date. With 
ArcGIS for Desktop, users can now deliver any 
GIS resource, including maps, imagery, geodata, 
and tools, as a web service on both ArcGIS for 
Server and ArcGIS Online. Desktop users can 
also easily package their maps and layers and 
make that content available to staff, stakehold-
ers, partners, or the public via online groups 
while maintaining complete control and own-
ership of their content. 
 Mobile developers now have access to a 
suite of ArcGIS Runtime Software Developer 
Kits (SDKs) to create custom business appli-
cations for iOS, Android, and Windows Phone 
devices. Developers are able to create apps that 
use the powerful mapping and geocoding capa-
bilities found in ArcGIS for Server and ArcGIS 
Online. These apps can be deployed within an 
enterprise environment or to the public via the 
Apple App Store, Microsoft Marketplace, and 
Android Market. In addition, a free, out-of-the-
box ArcGIS application lets users explore map 
content, collect and edit GIS features, and use 
sophisticated geoprocessing tasks. The ArcGIS 
app is available for download on all major mo-
bile platforms. 
 At 10.1, developers will gain even greater ac-
cess to the ArcGIS system via improved APIs 
and SDKs for web and mobile applications, 
configurable viewers, and the new ArcGIS 
Runtime. ArcGIS Runtime allows developers 
to create and deploy focused, stand-alone GIS 
applications for desktop users. The runtime is a 
small, lightweight deployment that, in terms of 
capabilities, fits between ArcGIS Engine and the 
ArcGIS web mapping APIs. The new runtime is 
designed for both desktop and cloud develop-
ment. It has a fast display and does not require 
installation; it can be run directly from a CD. 

Learn more about what’s new in ArcGIS 10.1 
by visiting esri.com/whatscoming.
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realized and modern GIS could take shape. And 
take shape it has, creating the extraordinary 
new interdisciplinary area of geospatial infor-
mation science, now fi rmly established as the 
leading edge of scientifi c geography and critical 
to many applied arenas, among them urban and 
regional planning and environmental analysis 
and regulation.
 But the full potential of the revolution has yet 
to be realized. Th e majority of Americans are 
geographically illiterate, and as a downside of 
the IT revolution, the widespread availability of 
GPS devices makes it even less likely that they 
will engage in even the most rudimentary road 
map reading. Few schools provide any preuni-
versity GIS experience, and few universities 
provide even “driver ed” introductions to GIS 
software.
 Is there a path to a diff erent future? I be-
lieve the answer is yes and that it resides in the 
millennial generation, born in the 1980s and 
1990s and now entering young adulthood. Th e 
Pew Research Center has undertaken detailed 
survey work on the millennials in the United 
States. It concludes that they are history’s fi rst 
always-connected generation, steeped in digital 
technology, social media, and handheld gad-
gets. Via texting, Twitter, Facebook, YouTube, 
Google, and Wikipedia, they are in instant com-
munication with each other and with sources 
of information, although not always with the 
means to evaluate the validity of that infor-
mation. More ethnically and racially diverse 
than previous generations, less religious and 
more educated, they are more culturally liberal 
than their generation X parents and embrace 
multiple modes of self-expression using the 

Quo Vadimus?
continued from cover

new media, valuing a wide range of lifestyle 
choices.
 Importantly, they are among the one-fourth 
of US Internet users who play games on social 
networks (a segment that is growing). Th e po-
tential of online social gaming has, I believe, yet 
to be realized by geospatial analysts. Observers 
of the “serious gaming” industry argue that new 
generations of games, particularly what they 
call “life-and-style” games, “games-for-change,” 
and “behavior change” games, have the po-
tential to attract participants to work on real-
world problems and craft potential solutions. 
Tens of millions of players have been attracted 
to Zynga’s Cityville and Farmville games, man-
aging small cities or virtual farms, proceeding 
from level to level via collaborative develop-
ment activities. Th e fun is in the gaming; the op-
portunity comes in focusing on real problems 
in real places rather than on virtual worlds. It 
is the real place component that carries with it 
the means to counter geographic illiteracy.
 How might this be accomplished? I revert to 
designer-planner lingo as I envisage new types 
of “charrettes” that marry GIS via cloud com-
puting with gaming on social networks, provid-
ing the opportunity for the broadest array of 
participants both to compete and to participate 
in developing collaborative solutions to prob-
lems requiring structured solutions in which 
confl icting goals are resolved via the gaming 
process. Th e real excitement for the millennial 
generation comes from being plugged into gam-
ing and is likely to be enhanced if the problem 
is real, not virtual, and the solution is of con-
sequence. GIS, if it is equal to the task—and I 
believe it can be—can provide that reality. I en-
visage some games that are national in scope, 
even global, but many more that substitute 
new online charrettes for the classical limited 
stakeholder confrontation. In an earlier article, 
Harvey Miller talked of “meeting grand chal-
lenges with GIScience.” I believe one path to 

meet such challenges and enhance both geo-
graphic education and planning practice is to 
take advantage of the passions of the online 
gaming generation by adding dynamic reality to 
new forms of social network charrettes. 

About the Author
Brian J. L. Berry is the Lloyd Viel Berker Regental 
Professor in the School of Economic, Political 
and Policy Sciences at the University of Texas, 
Dallas (UTD). One of geography’s earliest mid-
1950s quantitative revolutionaries, he has been 
an active participant in the development of spa-
tial analysis and GIScience ever since. A mem-
ber of the National Academy of Sciences and 
a fellow of the American Institute of Certifi ed 
Planners, he headed Harvard’s Laboratory for 
Computer Graphics and Spatial Analysis from 
1976 to 1981. Recently, he helped craft UTD’s 
pioneering PhD program in geospatial informa-
tion science.

For more information, contact Brian J. L. Berry 
(e-mail: brian.berry@utdallas.edu).
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Seven billion. That number has received a lot 
of attention recently as the global population 
has grown past this mark. But lost in the me-
dia coverage of this milestone was another, 
perhaps even more fascinating, global statistic: 
more than 50 percent of those 7 billion people 
now live in cities, a number projected to grow 
to more than 75 percent during this century. In 
fact, there will be at least 19 cities in the world 
with a population greater than 20 million peo-
ple by the end of the 21st century. Cities are hu-
man destiny. 
 This growing recognition of cities as the cen-
ter of the human world was further highlighted 
when The City 2.0 was awarded the 2012 TED 
Prize. “For the first time in the history of the 
prize, it is being awarded not to an individual 
but to an idea,” the Technology/Entertainment/
Design (TED) committee stated. “It is an idea 
upon which our planet’s future depends.”
 Clearly, cities will play an increasingly im-
portant role in our survival. Cities offer easier 
access to services, and urban dwellers are 
more efficient consumers of limited resources. 
But as our cities become more populated and 
more numerous, how do we best manage this 
complexity? 
 We need to start thinking about cities in a 
different way. 

Reimagining the Canvas
Fundamental to changing the way we think 
about cities is a reimagining of the way we ab-
stract them. Maps are abstractions of geogra-
phy and have proved to be particularly useful 
throughout our history. But traditional maps 
have limited our ability to manage and design 
in a holistic, comprehensive manner. 
 GIS technology has given us a powerful new 
context for extending our traditional methods 
of abstracting geography—a new canvas that 
includes everything that lies below, on, above, 
and around the city, including what exists 
inside and outside buildings, as well as how 
things connect to the city and how all these 
things change through time. 

Cities as Ecosystems
Cities are the places where most of us now 
spend the vast majority of our lives. They have 
in fact become man-made ecosystems—vast 
assemblages of interdependent living and non-
living components—the primary habitat for the 
human species. 
 The recognition of cities as a habitat for mod-
ern man is leading to new approaches to their 
management and design. GIS technology has 
long been used to map, study, analyze, and man-
age natural ecosystems. It only seems logical to 
manage, model, and design our new man-made 
ecosystem with the same tried-and-true tools 
used for traditional ecosystems. 

Buildings as Microcities
As our cities are growing in size and complexity, 
so too are the buildings that compose much of 
the fabric of the city. In effect, many buildings 
and facilities are becoming small cities them-
selves, and they need to be designed and man-
aged as such. 
 GIS tools, used successfully for many years 
in fields such as environmental analysis and 
landscape planning, also support a broad 
range of applications inside and outside build-
ings and facilities. In fact, GIS can be used 
throughout the life cycle of a facility—from sit-
ing, design, and construction through ongoing 

GIS and The City 2.0
By Jack Dangermond

More Top News

Tall structures can have a huge shadow impact on a city, as modeled here in CityEngine.

Jack Dangermond at TED2010 in Long 
Beach, California (Credit: TED/James 
Duncan Davidson).

use, maintenance, and adaptation, ultimately 
through closing, repurposing, and reclamation. 

An Engaged Citizenry 
Smart cities of the future will be those where 
the citizenry is engaged in city design and evo-
lution, where we fully leverage the collective 
intelligence of the masses and allow everyone 
to actively participate in shaping our communi-
ties. Today, social media and mobile citizen en-
gagement applications are enhancing a variety 
of government-citizen interactions involving 
public information, requests for service, public 
reporting, citizens as sensors, unsolicited public 
comment, and even volunteerism.
 Geospatial technologies have already proved 
to be effective tools in supporting citizen en-
gagement. Intelligent web maps are acknowl-
edged as a catalyst for solving key challenges in 
creating a dialog through informed citizens. As 
web- and cloud-based GIS continues to evolve 
and social media and mobile devices become 
more pervasive, governments will continue 
to deliver innovative forums through inter-
active information and participatory citizen 
applications. 

Designing The City 2.0
Geography is constantly changing—from wind 
and water erosion, natural climate shifts, tec-
tonic and volcanic activity, and the dominance 
and extinction of species and ecosystems. But 
recent changes to geography as a direct result 
of human activities are threatening the survival 
of many species, including our own. And while 
the actions causing these monumental changes 
are often deliberate, much of the change to ge-
ography has been an unintentional by-product 
of poor planning and unsustainable actions—
change that I call accidental geography.
 In my talk at TED 2010, I introduced the idea 
of geodesign—a concept that enables archi-
tects, urban planners, and others, to harness 
the power of GIS to design with nature and 
geography in mind. Geodesign results in more 
open participation through visualization, better 
evaluation of proposed scenarios, and a deeper 
understanding of the implications of one design 
over another. Combining the strengths of data 
management and analysis with a strong design 
and automation component is fundamental to 
designing The City 2.0.

A New Direction
Cities are intricate collections of materials, 
infrastructure, machinery, and people, with 
countless spatial and temporal relationships 
and dependencies, and require progressively 

more sophisticated tools to help us design and 
manage them. They are complex systems where 
we humans spend an increasing amount of our 
lives. 
 “This idea is capable of inspiring millions of 
people around the world to contribute to one 
of the biggest challenges and opportunities hu-
manity faces,” the TED committee stated when 
announcing the award of the 2012 TED Prize. 
“The City 2.0 is not a sterile utopian dream but a 
real-world upgrade tapping into humanity’s col-
lective wisdom.” 

 Our challenge is to design our man-made 
ecosystems to achieve the maximum benefit 
to society while minimizing short- and long-
term impacts on the natural environment. As 
an integrative platform for management and 
analysis of all things spatial, I believe that GIS 
technology can help meet this challenge. 
 Cities are our new man-made ecosystems, 
and it’s time we start to think about them, man-
age them, and design them as such. 
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GIS Hero
As Applications Section ad-
ministrator for the Information 
Technology Bureau of the South 
Florida Water Management 
District, James Cameron works 
to provide flood protection 
for millions of area residents. 
His efforts help monitor wa-
ter quality, treat storm water, 
and restore the Everglades. 

For Cameron, a native Floridian, his career is a 
way to express his deep love for the state and a 
strong appreciation for the environment.
 Cameron grew up in south Florida. He fished 
Biscayne Bay with his family and camped with 
his Boy Scout troop at Virginia Key, Mineral 
Springs, and Fortymile Bend in the Everglades. 
He later graduated from the University of 
Florida with a bachelor’s degree in geography 
and a certificate in Florida studies. 
 “After college, I was acutely aware of how im-
portant water is in shaping the development of 
Florida,” Cameron says. “I felt I could contrib-
ute in a capacity of public service in protecting 
Florida’s precious environment.”
 Cameron was hired as a water resource plan-
ner, and later appointed GIS manager, at the 
Suwannee River Water Management District 
(WMD). He began to see the potential for GIS to 
bring clarity to complex water management is-
sues, a way to transform large volumes of hard-
to-interpret information into data and maps 
that could be easily understood by those re-
sponsible for making water management policy 
decisions. 
 “Once I realized my work could provide 
management with the ability to make better-
informed decisions, I was hooked; GIS was my 
career,” Cameron says. “What I love about GIS is 
that we can put maps in front of decision mak-
ers, show them where the issues are so they can 
understand complicated data and environmen-
tal issues, and see relationships between vari-
ous factors.”
 One of the major accomplishments dur-
ing Cameron’s six years at the Suwannee River 
WMD was the initial implementation of GIS. 
Data had to be put into the system, which, in 
most cases during the early 1980s, meant using 
a digitizing table to capture information from 
paper maps. The team constructed basemaps 
by digitizing hydrography, roads, the Public 
Land Survey System, jurisdictional boundar-
ies, and hypsography. Along with the basemaps, 
team members also digitized data layers, such 
as surface water drainage basins, soil surveys, 
and locations of groundwater monitoring 
wells. With the foundation of GIS complete, the 
Suwannee River WMD was ready to apply GIS 
in support of its projects and programs. 
 GIS played an important role in the im-
plementation of the Suwannee River Basin 
Floodplain Development Ordinance that keeps 
people from building houses below the 100-year 
flood elevation in floodplain areas. Another 
accomplishment was the use of GIS to derive 
storm water retention and detention standards 
from delineated watersheds to support the 
Surface Water Management Program. 
 Steve Dicks studied with Cameron at the 
University of Florida, and the two worked to-
gether through college as roadies for rock ‘n’ 
roll shows. Dicks, who is now the information 
resources director at Southwest Florida Water 
Management District, recalls the important, 
early contributions Cameron made to state-
wide mapping. 
 “Jim has been a leader in feeding the state-
wide database with soil surveys for modeling 

James Cameron—A Unifier Many Times Over

and surface water permitting, statewide aerial 
photography, and digitized USGS maps,” Dicks 
notes. “He is a big thinker. The role he played 
in coordinating that—he was able to get five 
government agencies moving in the same 
direction.”

Building a GIS Career
Over the years, Cameron has had many job 
titles in several organizations, from GIS man-
ager and director of GIS applications to chief 
GIS officer and GIS Division director. However, 
his role has always been to guide and direct the 
implementation of GIS to support the mission 
of the organization. 
 In the 1990s, Cameron worked as the 
GIS manager at the St. Johns River Water 
Management District, where he contributed to 
the development of the US Geological Survey 
(USGS) topographic quad updates, digital line 
graphs, digital raster graphics, orthophotos, 
and National Aerial Photography Program. 
One of the most significant accomplishments, 
according to Cameron, was the creation of a 
detailed land-cover/land-use dataset needed 
for a variety of applications, including wetland 
change-over-time analysis and estimates of 
non-point source pollution loading to surface 
water bodies. 
 In 1997, Cameron was appointed by Florida 
governor Lawton Chiles as the water manage-
ment district member of the Florida Geographic 
Information Board. That same year, he and his 
team were able to assist fire crews with detailed 
maps, saving homes and property. The follow-
ing year, working with a contractor, Cameron 
and his team developed and implemented 
a methodology to produce gauge-adjusted 
Doppler rainfall estimates. A modification of 
this methodology is currently being used by wa-
ter management districts throughout Florida.
 David Maidment, director at the University of 
Texas Center for Research in Water Resources, 
recalls seeing Cameron’s work many years ago 
at the Esri International User Conference. “The 
map of groundwater recharge constructed for 
the St. Johns River Water Management District 
remains still a great example of the use of core 

GIS functions to support geospatial analysis of 
water resources.”
 More recently, Maidment says he has ad-
mired Cameron’s work as a leading advocate of 
the use of GIS for water resources at the South 
Florida Water Management District. Instead of 
having a set of unconnected streamlines, drain-
age areas, water control structures, and water 
measurement points, Cameron’s efforts have 
made all the information geographically con-
sistent such that the drainage area outlets fall 
right on the water control structures and the 
corresponding streamlines, and all are connect-
ed with relationships. 
 “It was like seeing a fuzzy image suddenly 
come into a precise focus,” Maidment says. “Jim 
is a great GIS leader with a lifetime of contri-
butions to the field of applying GIS in water re-
sources in Florida.”

Leadership on Many Levels
For the past 12 years, Cameron has worked with 
the South Florida Water Management District 
and continued the role of directing GIS devel-
opment. Here, Cameron says, the focus of GIS 
has been toward integration of both data and 
applications, including the development of a 
common hydrographic data model. 
 Now, one unified database houses hydrog-
raphy; drainage basins; hydrologic monitoring 
sites; and hydrologic elements, such as pumps, 
culverts, and weirs. The unified database pro-
vides the ability to define relationships among 
the hydrographic elements that can then be 
used for hydrologic modeling. This common 
hydrographic data model is being incorporat-
ed as a foundation component along with the 
district’s SCADA system and a business rules 
management system to create an operations 
decision support system that will provide a key 
resource to water managers. This means the 
data and GIS tools will support the district’s 
work to provide flood protection for millions of 
residents of South Florida.
 “I have been blessed to lead a team of dedi-
cated GIS professionals who have implement-
ed a GIS that is used by the entire agency,” 
Cameron observes. “As the district staff learn 

and use existing applications, they begin to un-
derstand the power of GIS and how GIS can be 
applied to meet other business objectives.”
 Tim Minter, a GIS enterprise architect with 
the South Florida Water Management District, 
remarks on not only Cameron’s skills in the ap-
plication of GIS but also his effective manage-
ment style.
  “Jim has a consistently keen eye for spotting 
significant opportunities to advance the appli-
cation of geographic information science and 
technology in water resource management 
communities,” Minter says. “He delivers mean-
ingful and successful GIS services because 
he builds and supports strong teams by sup-
porting team members’ professional interests 
and growth, highlighting individual and team 
achievements, and caring about his staff on a 
personal level.”

For more information, contact James 
Cameron (e-mail: jcameron@sfwmd.gov).

For the past 12 years, Cameron has worked with the South Florida Water Management District directing GIS development. The focus 
of this GIS has been the integration of both data and applications, including the development of a common hydrographic data model. 

James 
Cameron
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GIS Product News

Community Analyst API enables users and de-
velopers to build custom web, desktop, and mo-
bile applications that access the detailed data 
and color-coded maps available within web 
applications but with the custom user interface 
and user experience they require. Developers 
can leverage thousands of included demograph-
ic, health, crime, and business data variables to 
create applications that provide detailed infor-
mation on communities and neighborhoods.
 Developers have complete control over the 
accessible data and specific geographic areas 
that are available for viewing both internally 
and by the public, allowing anyone to quickly 
generate their own reports and analyses, in-
creasing transparency and freeing up valuable 
in-house resources.
 Through the API, developers have access to 
comprehensive, accurate, and up-to-date data 
on people, communities, and businesses for any 

Community Analyst API Available
region of the United States. Data can be aggre-
gated and summarized at 10 geography levels 
or specified by polygon, drive time, or distance. 
Community Analyst automatically aggregates 
and accurately summarizes the data regardless 
of the size or shape of the area being analyzed. 
Information is provided as presentation-ready 
PDFs, Microsoft Excel spreadsheets, or XML 
streams, allowing maximum flexibility in creat-
ing custom applications.

What the API Includes
The API provides everything needed to create a 
fully interactive web application:

•	 Esri	 Community	 Analyst	 APIs	 (available	 in	
Flex, REST, Silverlight, and SOAP formats)
•	 ArcGIS	Online	Demographic Maps Collection
•	 ArcGIS	 Online	 World Geocoding (North 
America only)

This image illustrates a web application that can be created using Community Analyst 
API. The API contains all the tools necessary to create a fully interactive and customizable 
web, mobile, or desktop application.

Version 1.2 of Esri Geoportal Server is an excit-
ing release for Esri. Geoportal Server has been 
greatly expanded to support new services, ap-
plications, and metadata profiles. New features 
have also been added to harvest metadata from 
Thematic Realtime Environmental Distributed 
Data Services (THREDDS) catalogs, catego-
rize data resources into collections, and con-
figure searches in distributed architecture 
environments.
 Esri Geoportal Server is a free, open source 
product that enables discovery and use of geo-
spatial resources, including datasets, rasters, 
and web services. It helps organizations man-
age and publish metadata so users can connect 
to those resources. Geoportal Server supports 
standards-based clearinghouse and metadata 
discovery applications.

New Services, Applications, and 
Metadata Profiles
It is now easier than ever to customize 
Geoportal Server and integrate it with any IT 
infrastructure.
 Version 1.2 greatly expands the types of ser-
vices that can be used as basemaps for the 
search, preview, data download, and online 

Esri Geoportal Server 1.2 Supports MySQL THREDDS and More
metadata editor functionality. Support is now 
included for Open Geospatial Consortium, Inc., 
Web Map Service and Web Map Tile Service 
services and the OpenStreetMap basemap. 
Additionally, users can now configure the de-
fault initial extent of the search, preview, and 
data download maps in Geoportal Server.
 Geoportal Server now supports additional 
external databases and Lightweight Directory 
Access Protocol (LDAP) technologies. In keep-
ing with the open source vision for Geoportal 
Server, support for the popular open source 
database MySQL has been added. Additionally, 
support for PostgreSQL 9.1 has been verified 
and is now official. The newly supported LDAP 
technologies are also open source. An enter-
prise-class, open source LDAP server for Linux, 
389 Directory Server—developed by Red Hat 
and managed by its community-maintained 
Fedora Project—handles many of the largest 
LDAP deployments in the world. Geoportal 
Server also now supports OpenDS, a communi-
ty-driven LDAP server written in Java to provide 
platform-independent services.
 The two new metadata profiles included with 
Geoportal Server 1.2 are the UK Gemini 2.1 and 
ISO 19115-2 profiles. UK Gemini 2.1 is specifically 

ArcGIS for INSPIRE SP2 Released
Service Pack 2 (SP2) for ArcGIS for INSPIRE is now available; it includes new features, 
updates, and enhancements found in Esri Geoportal for Server 1.2, as well as local-
ization for several European languages, configuration of Infrastructure for Spatial 
Information in Europe (INSPIRE) view services, and improvements to the included 
geodatabase templates and ArcCatalog editing forms.
 ArcGIS for INSPIRE extends ArcGIS to improve decision making by enabling bet-
ter access to European geospatial data. ArcGIS for INSPIRE utilizes an optimized 
version of Esri Geoportal Server, geodatabase templates, and extensions to ArcGIS 
for Desktop and ArcGIS for Server. INSPIRE is a European Commission-led directive 
to establish a European-wide spatial data infrastructure to help address multina-
tional and multiagency data sharing and problem solving. 
 ArcGIS for INSPIRE can now be used in English, French, German, and Spanish. This 
covers the user interface for INSPIRE editing forms and toolbars found in ArcGIS for 
Desktop; the web user interface for the geoportal; exception messages for INSPIRE 
discover, view, and download services; and the online web help.
 SP2 allows the configuration of scale dependencies and INSPIRE layer definitions, 
which will make management of layers in INSPIRE view services easier and more flex-
ible. Additionally, the geodatabase templates have been updated to support these 
view service layers. Note that this upgrade is only required to support view service 
layers and is not mandatory to complete the SP2 update.
 Additionally, SP2 makes it easier for users to edit the form for INSPIRE service ca-
pabilities by automatically highlighting the mandatory elements in the editing form.
 Service Pack 1 (SP1) for ArcGIS for INSPIRE must be installed before installing 
SP2. The ArcGIS Resource Center (resources.arcgis.com) contains the full lists of 
updates found in ArcGIS for INSPIRE SP1 and SP2 and the service pack downloads. 

To learn more about ArcGIS for INSPIRE, visit esri.com/inspire.

designed and used to describe geospatial infor-
mation for discovery purposes, supporting the 
latest version of the Infrastructure for Spatial 
Information in Europe (INSPIRE) technical 
guidelines. It is managed by the Association for 
Geographic Information Standards Committee. 
ISO 19115-2 is an extension of the ISO 19115 
standard to allow imagery, raster, and gridded 
datasets. This standard is used to describe the 
deviation of the dataset from the raw data that 
was collected in the field.
 Support for XSLT and Schematron validation 
is also included.

New Features
The new features in Esri Geoportal Server 1.2 
provide additional ways to harvest resources, 
categorize resources registered with the geo-
portal, and improve search efficiency in distrib-
uted architectures.

 At version 1.2, it is possible to register 
a THREDDS Data Server for harvesting. 
THREDDS technology allows scientific data 
and metadata to be accessed using a number 
of remote data access protocols. At THREDDS 
version 4.2.4, ISO metadata is available for these 
resources. Esri Geoportal Server 1.2 can harvest 
this metadata from a THREDDS catalog, iterat-
ing through its nested structure.
 The collections functionality is an experi-
mental new feature that allows users to catego-
rize metadata into subsets within the geoportal 
catalog.
 The enhanced search index supports imple-
mentations that require load balancing, such 
as connecting multiple geoportals to a single 
search index or using multiple separate index-
ing servers.

For more information, visit esri.com/
geoportal.

Esri Geoportal Server 1.2 now includes support for using OpenStreetMap as the base-
map for the search, preview, and data download maps.

•	 ArcGIS	Online	World Imagery
•	 ArcGIS	Online	World Street Map
•	 ArcGIS	Online	World Topographic Map
•	 Interactive	 Code	 Sample	 Explorers	 for	 Flex	
and Silverlight

To try Community Analyst API free for 
30 days, visit esri.com/ca. A variety of resourc-
es are available on the website, including blogs 
and code samples, to help users get up and run-
ning quickly. 
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For Additional Information
About Esri Products

Inside the United States, please call Esri at 
1-800-447-9778.

Contact your local office:
esri.com/locations

Contact your local Esri reseller:
esri.com/partners

This regular column contains information 
about the latest updates to ArcGIS Online base-
maps, content contributed by the user commu-
nity through the Community Maps Program, 
and information about the latest map viewer 
enhancements and other ArcGIS Online capa-
bilities that you can access at arcgis.com.

Basemap Updates
You can now access the recently released 
National Geographic World Map directly from 
the basemap gallery in the ArcGIS Online map 
viewer and ArcGIS Explorer Online. The map 
was developed by National Geographic and Esri 
and reflects the distinctive National Geographic 
cartographic style in a multiscale reference 
map of the world. Ocean Basemap has been up-
dated with bathymetric data from the Seafloor 
Mapping Lab of California State University, 
Monterey Bay, for the coast of California. 
Coverage for US waters has also been updated 
down to 1:72,000. A new version of Light Gray 
Canvas map has also just been released. It in-
cludes worldwide coverage down to 1:72,000, 
as well as 1:9,000 for areas where NAVTEQ has 
provided data. This release also includes more 
labels at all scales, streets visible at additional 
scales, and a number of other enhancements.
 The Community Maps Program contribu-
tions from user organizations around the 
world keep growing. New content for World 
Topographic Map includes the Trans Canada 
Trail from 1:18,000 to 1:1,000 and Matanusak-
Susitnak Borough, Alaska, from 1:72,000 to 
1:4,000, as well as more detailed local content 
for several areas in the United States, includ-
ing Massachusetts, New Jersey, Florida, and 
Texas, and the Canadian areas of Hamilton, 
Ontario, and Morinville, Alberta. Content 
was also updated and expanded for North 
Carolina from 1:36,000 to 1:1,000, and local 

You can now access the recently released 
National Geographic World Map directly 
from the basemap gallery in the ArcGIS 
Online map viewer and ArcGIS Explorer 
Online.

Add ArcGIS services and other published data services to your ArcGIS Online web map with just a few steps.

content was updated for the states of Maryland, 
Florida, California, and Washington, as well as 
Saskatchewan, Canada. Coverage for World 
Street Map was extended to include more de-
tailed data for metropolitan areas around the 
world and updated cartography. New content 
was added to World Imagery Map for Kuwait; 
Melbourne, Australia; and several areas in 
California. Updated content was provided for 

Outagamie County, Wisconsin, and St. Albert, 
Alberta, Canada. 
 For users who cannot access these online 
maps or need to provide them securely behind 
their organization’s firewall, Data Appliance 
for ArcGIS is a great solution. It provides the 
same mapping content on a network-attached 
storage device that plugs right into the 

organization’s internal network. Visit esri.com/ 
dataappliance for more information.
 Esri maintains and expands the level of de-
tail of the World Topographic, World Street, 
and World Imagery maps through contribu-
tions of GIS organizations around the world. 
Authoritative data from these organizations 
is contributed through the Community Maps 
Program and blended into one of the three 

basemaps that are published and hosted by 
Esri and made freely available to anyone. World 
Topographic Map is updated on a monthly basis. 
World Street Map and World Imagery Map are 
updated at least twice annually. For a complete 
list of all Community Maps updates and more 
details, visit the Community Maps Resource 
Center at resources.arcgis.com/content/
community-maps/about.

Map Viewer Improvements
The latest release of ArcGIS Online includes 
many map viewer enhancements. You can 
now search for layers based on the current 
extent of the map. For example, if your map 
is zoomed to Nevada, your search results are 

ordered and based on your map extent. If you 
change your map extent to Pennsylvania, it will 
typically return different results (depending on 
your keywords). The search results will include 
all layers that overlap your current map extent 
and match your keywords. These layers can be 
ArcGIS for Server map, image, and feature ser-
vices; KML documents; and Open Geospatial 
Consortium, Inc. (OGC), web services. When 

you share a web map through a link or embed 
it in a website, the extent you last viewed is au-
tomatically captured and included in the link or 
embedded map.
 While adding CSV and text files has been 
supported in ArcGIS Online for some time, now 
you can also reference CSV and text file layers 
from the web. If you know of a specific URL for 
an ArcGIS for Server service, OGC Web Map 
Service, KML, or CSV layer, you can add it by 
choosing the type of data the layer references 
and entering the web address in the URL field 
in the Add Layer from Web dialog window in 
the map viewer. You can also add secure service 
layers that you created with ArcGIS for Server in 
the same way. 

 Esri has added more options for you to 
change the symbols on a map. You can now flip 
colors, set the outline, and use a slider to set the 
minimum and maximum size of a symbol.
 Many of you have asked that the ability to 
edit features added from a shapefile or delim-
ited text file should be disabled by default. This 
is now the case, and an option has been added 
in the layer properties to enable editing. 

To start using ArcGIS Online content and ca-
pabilities, visit arcgis.com. For more details on 
what’s new, go to the help.

ArcGIS Online 

What’s New?
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With more than 140,000 users and over 230,000 
public and private items, ArcGIS Online has 
grown quickly over the past two years. GIS 
professionals around the world use the freely 
available Software as a Service platform for 
discovering, creating, and sharing maps, data, 
and applications. ArcGIS Online has now been 
expanded into a subscription-based service 
that is currently in beta testing. More than 
250 organizations are participating in the beta 
program to get a first look at how ArcGIS Online 
for organizations can make their maps and data 
more accessible and extend the reach of their GIS. 
 One such organization is the City of Salem, 
Oregon, which was invited by Esri to participate 
in the beta program. Located 47 miles south 
of Portland, Salem is Oregon’s capital and the 
second-largest city in the state. The city has 
about 1,200 employees and 11 departments, 

Broadening the Reach of GIS for the City of Salem, Oregon
ArcGIS Online for Organizations

Highlights
 � ArcGIS Online is rapidly growing.
 � ArcGIS Online for organizations is 

currently in beta.
 � City of Salem, Oregon, is testing 

ArcGIS Online for organizations  to 
see how to get more out of its GIS.

do in terms of distributing the value of GIS,” 
notes Blohm. “Extend Your Reach is a perfect 
title for the seminar because that’s exactly what 
ArcGIS Online does.” Participating in the beta 
program gives them the opportunity to try it 
out for themselves. For years, Blohm and Brown 
have been talking about how to get more value 
from their city’s GIS by distributing it across the 
enterprise. The capabilities of ArcGIS Online for 
organizations can help them do exactly that.
 The City of Salem’s long-standing GIS goes 
back almost 20 years. Managing legacy systems 
and keeping up with the latest technology 
while still maintaining the best service possible 
has proved very challenging. ArcGIS Online is 
seen as a great product that can make it easy 
to migrate from a legacy GIS desktop viewer 
system by providing Software as a Service that 
is easily accessible to all in-house GIS users 
with minimal training. With ArcGIS Online, 
managing and sharing the city’s GIS information 

becomes a lot easier, and that aspect alone has 
had a positive impact on overcoming internal 
concerns. ArcGIS Online allows all users to 
create and share web maps and take advantage 
of the products created by ArcGIS for Desktop 
power users, who share them through ArcGIS 
Online with others in the organization.
 Reducing the amount of resources spent 
on maintaining legacy systems is not the only 
advantage ArcGIS Online can provide to the 
city. One city goal has been to improve how GIS 
information is delivered to the public. Most of 
the resources at the city have been focused on 
building internal maps and applications that 
are accessible only within the city’s firewall. 
Budgetary and resource constraints have 
made it very difficult to stand up services 
outside the firewall that would have to include 
a database, web software, and a map viewer. 
With the introduction of ArcGIS Online, these 
are no longer restrictions. ArcGIS Online is 
hosted by Esri, and all the City of Salem maps 
and items created reside in Esri’s secure cloud 
infrastructure. In addition, ArcGIS Online 
includes a built-in map viewer. Users start with 
a basemap gallery to which they can quickly 
add data files and web services to create their 
own maps. This is an ideal solution for the 
City of Salem to better serve the public and 
provide more self-serve options. The city has 
downloaded the freely available public Map 
Gallery template and created a group on ArcGIS 
Online where all the maps that can be viewed 
through the public gallery are shared. Residents 
can browse the gallery and interact with maps 
that provide convenient information about 
zoning, recreation, transportation, and more. 
They no longer need to call the city for all this 
information. 
 The advantage that ArcGIS Online delivers is 
seen in the efficiency it provides for seamlessly 
disseminating information created by the city’s 
internal GIS professionals using ArcGIS for 
Desktop. These power users can now share 
their information and products with non-
power users who still need GIS as part of their 

with GIS users in nearly every department and 
GIS staff distributed throughout 3 departments. 
The enterprise GIS is managed from within the 
Department of Information Technology, and 
citywide GIS activities are coordinated by the 
GIS Advisory and Planning team. A primary 
objective of Salem GIS is to provide services to 
GIS users within the city, both power and casual 
users; maintain and manage the GIS resources; 
and develop more efficient ways to provide GIS-
based services to the public. 
 Doing more with less is the common mantra 
for local governments of all sizes across the 
United States. When city employees Susan 
Blohm, IT supervisor, and Daniel Brown, 
senior GIS programmer/analyst, attended 
Esri’s Extend the Reach of Your GIS seminar 
a few months ago, they were introduced to 
ArcGIS Online for organizations and were 
very impressed with what they saw. “It brings 
together everything that we’ve been hoping to 

day-to-day work by uploading maps and data 
to ArcGIS Online through a simple, wizard-
driven interface. This means that the city now 
has a way to expose feature services as hosted 
services, and these can be provided to the 
public in addition to the map services.
 To get the most out of testing ArcGIS Online 
for organizations beta, the City of Salem has 
created a small, cross-departmental test group. 
This group collects and provides feedback 
by going through all the major processes in 
ArcGIS Online: publishing maps and hosted 
services; creating groups; and sharing maps 
through private, organizational, and public 
groups. To give more meaning to the ArcGIS 
Online beta project, each member of the beta 
testing group has committed to create some 
type of product that can be shared at the end. 
This includes employment and economic 
development maps, mobile code enforcement, 
mobile graffiti mapping, and mapping out 
public works projects, among others. The 
city has also taken advantage of being able to 
customize the ArcGIS Online for organizations 
home page. It added the Salem GIS logo and 
designed the look and feel of the map icons to 
reinforce the city’s brand. The Map Gallery and 
Featured Maps sections display city maps, and 
users can choose from the city’s own basemaps. 
“With ArcGIS Online, what we have now is a 
better catalog of our maps, data, and apps,” says 
Brown. “It’s a nice gateway that the city was 
missing and a destination for both our internal 
users and the public that will help us improve 
customer service.”
 ArcGIS Online for organizations will be 
available in the coming months. Organizations 
will be able to purchase a subscription that 
includes flexible data storage capabilities and 
administrative controls for managing user 
accounts and access. 

For more information, contact Daniel Brown, 
City of Salem, Oregon, IT Department (e-mail: 
dbrown@cityofsalem.net), or visit esri.com/
agol.

The City of Salem’s GIS users have a central location for accessing city maps and other 
GIS resources.

The public can browse city maps and learn more about the city’s GIS using the public 
Map Gallery at maps.cityofsalem.net.
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Streamlining Local Government

Sarasota County is located in the southwest 
portion of the state of Florida. The area is known 
for its pristine coastal beaches; according to the 
Los Angeles Times, Sarasota’s Siesta Beach was 
ranked no. 1 of the top 10 beaches in the entire 
United States in 2011. While the typical beach 
characteristics are important contributors that 
determine what a great beach should be, cer-
tainly a vital characteristic is the quality of the 
water itself, and the Sarasota County govern-
ment takes the water management task very 
seriously.
 Since 1998, the Sarasota County Stormwater 
Management department has been in charge of 
providing funding for long-range planning and 
capital improvements for properly planned, 
constructed, and maintained storm water run-
off utility infrastructure. The department has 
been committed to providing responsive ser-
vice to its customers with the maintenance, 

Storm Water Revenue Management System
A GIS-Centric Solution for Managing Nonspatial Tax Revenue Databases
By James Crandall, Independent GIS Consultant

Highlights
 � ArcGIS provides a powerful 

information management system 
with improved customer service.

 � The revenue management 
application does not require the 
user to be an expert in GIS.

 � The county GIS and property 
appraiser’s office coordinate their 
efforts to maintain parcel and 
attribute data.

Top: The main user interface of the Stormwater Revenue Management System integrated with ArcGIS 10. Assessment information display, management, and reporting are all 
performed with ArcGIS. Bottom: Lido Beach, Sarasota County, Florida. (Courtesy: Sarasota County image archive).
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repair, operation, and improvement of the pub-
lic storm water utility system, which consists of 
the storm water infrastructure itself (culverts, 
drainage assets, etc.).
 Excessive rainwater runoff  that goes un-
managed can cause serious water quality and 
fl ooding problems, and it is the responsibility of 
Sarasota County Stormwater Utility to manage 
the infrastructure to maintain good water qual-
ity that, in turn, contributes to the continued 
beauty of the area’s beaches.

Funding to Maintain the Vital System
To acquire its funding, the Stormwater 
Management department accumulates rev-
enue through the assessment of taxation to 
each property owner within the storm water 
assessment area, a process that required some 
type of information management system. Each 
fi scal year, residents receive a notice of their 
assessment due. An eff ective information sys-
tem is necessary to not only maintain accurate 
tax assessment information that is relevant to 
Stormwater Utility but also fulfi ll the task of col-
lecting that revenue. 
 Typically, this kind of information is not spa-
tial and is ancillary to the larger GIS infrastruc-
ture, yet the data is related in a signifi cant way 
to spatial data that many county-level govern-
ments maintain: parcel data.
 Parcel layer information that is main-
tained by Sarasota County GIS and the county 
Property Appraiser’s Offi  ce is related to storm 
water assessment information by way of parcel 
identifi cation numbers. It is this relationship 
that allows the inherently nonspatial storm 
water tax assessment information to be viewed 
and managed with ArcGIS software, which in 
turn allowed the development of the county’s 
Stormwater Revenue Management System 
(SRMS).

Database Design and Application 
Development
Bringing it all together in one map display has 
been critical to smarter data management. 
Previously, the county had been using Microsoft 
Access as a database to manage the assessment 
information. Th is was migrated to an enterprise 
database solution, Microsoft’s SQL Server 2008, 
and placed on the county GIS division’s servers, 
alongside the other ArcSDE databases it main-
tains. Th is architecture allows seamless inte-
gration between the SRMS and the parcel data 
within the map space of ArcGIS. Additionally, 
the SRMS application does not require the user 
to be an expert in the use of GIS to manage the 
entire storm water tax assessment database.
 ArcGIS is a good choice for a front-end soft-
ware solution because the storm water data it-
self is really a collection of complex attributes 
of parcel data. Sarasota County GIS and the 
Sarasota County Property Appraiser’s Offi  ce 
coordinate their eff orts to maintain this parcel 
and attribute data, and GIS is a logical tool for 
managing the nonspatial data contained in the 
SRMS database. Users greatly benefi t from the 
spatial characteristics of the parcel data, which 
provides a way for them to actually visualize 
their entire assessment database.
 Several benefi ts were immediately realized. 
Th e storm water technician in charge of man-
aging the assessment information only needs 
to know some basic operation of GIS (such as 
pan, zoom, identify, area calculator) yet has the 
ability to administer every aspect of the SRMS 

database right from the single map display. For 
example, the user can enter a parcel identifi ca-
tion number and click a button, and this will 
query, select, and zoom to the parcel. Another 
menu option allows the user to pull up all relat-
ed storm water assessment information, make 
changes, and save those changes. Technicians 
can use the ArcGIS area calculator to determine 
attributes, such as impervious area of a parcel; 
recalculate assessment rates and fees; and sub-
mit the updated assessment back to the SRMS 
database.
 Additionally, assessment information for 
entire condominium complexes can be main-
tained right from the GIS. Th is kind of data 
management had been very diffi  cult to achieve 
in the past, but because the system is now 
integrated with the GIS infrastructure, the 

one-to-many relationship that exists between 
a single parcel and its many related condomin-
ium units is being utilized fully to process the 
information.

Typical Tax Revenue Databases
Tax assessment databases are unique across 
levying districts because they must be synchro-
nized with the entire county’s tax roll database, 
which is normally administered by the county’s 
Property Appraiser’s Offi  ce. In other words, real 
estate property can be bought, sold, split, com-
bined, and changed on a daily basis, and any 
ancillary databases, such as a tax assessment 
database, must be synced with these changes. 
Th is is especially important to complete prior 
to reporting of the assessments at the end of 
each fi scal year. Th e timing of this syncing pro-
cess is critical, because a large amount of data 
can become unfounded in a short amount of 
time, especially during times of high real estate 
transactions.

What Does It All Mean?
With the GIS-centric approach of SRMS and the 
new tools that have been implemented, the data 
management occurs daily and is performed by 

“The ability to visualize nonspatial storm water assessment 
information in ArcGIS provides a powerful information 

management system that ultimately leads to better customer 
service and facilitates the acquisition of revenue.”

—James Crandall

a single storm water technician. Th e ability to 
visualize nonspatial storm water assessment 
information in ArcGIS provides a powerful in-
formation management system that ultimately 
leads to better customer service and facilitates 
the acquisition of revenue.

About the Author
James Crandall is an independent GIS, .NET, 
and SQL Server developer. He has performed 
GIS development work for Sarasota County 
government since 2001 for various depart-
ments, from Stormwater Management to 
Mosquito Management Services. He gradu-
ated with a bachelor’s degree in geography from 
Florida Atlantic University, Boca Raton, Florida, 
in 1998.

For more information, contact Evan 
Brown, enterprise GIS manager, Sarasota 
County Government (e-mail: ebrown@
scgov.net), or James Crandall (e-mail: james@
javitechnologies.com, tel.: 941-815-1739).
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costs. The solution DOE proposed was to pro-
vide three years of student historical data by 
location for each disability class. Potential bid-
ders can see the number and location of pre-K 
students, categorized by disability class, for the 
past three years.
 DOE provided this data as a web-based map-
ping application, where bidders could easily 
visualize service areas, pricing tiers, and pupil 
distribution patterns that would help them 
make informed bids. The service area and pric-
ing tier files were created using ArcGIS 10 for 
Desktop. Student addresses were geocoded and 
then spatially adjusted to nearby intersections 
to protect confidentiality. Pre-K schools were 
also geocoded. The datasets were uploaded to 
ArcGIS for Server and a web-based application 
built to display the data and provide users with 
query capability. The application was based on 
the ArcGIS API for Silverlight Glass template, 
accessed from ArcGIS Resource Center. The 
coding process was intuitive, and OPT was able 
to build the application in about 15 days. The 
Esri template provided a quick palette to begin 
assembly, while the Esri development compo-
nents for navigation, toolbars, and overview 
maps made it easy to add basic elements. In 
addition, the availability of source code for the 
toolkits enabled OPT to customize the tools to 
suit the skills of the end users.
 The resultant website hosts a mapping sys-
tem that shows

•	 Boundaries	of	the	service	areas
•	 Pricing	tiers	for	each	service	area
•	 Schools
•	 Children	 who	 attended	 those	 sites	 for	 the	
prior three years
•	 Disability	status	of	children

 A critical function of the application is that 
the data can be queried by service area or 
school. This allows bus vendors to more accu-
rately base bids on historical patterns as they 
transition from the old system of individual 
school routes to the new system of service ar-
eas. The application also contains basic GIS 
functionality, such as Esri and Bing basemaps, 
an Esri address locator, zoom and measure 

The New York City (NYC) Department 
of Education’s (DOE) Office of Pupil 
Transportation (OPT) manages the transpor-
tation needs of NYC schoolchildren, including 
special education pre-K programs. Though bus-
ing is overseen by OPT, the buses are owned and 
operated by private companies. To facilitate a 
new transportation contract bidding process, 
OPT created a web-based mapping system that 
allows potential bidders to see pre-K schools, 
service area boundaries, pricing tiers, and his-
torical attendance data.
 In the past, bus companies bid on each school 
as a unique entity. The main goal of the new 
system, according to Eric Goldstein, chief ex-
ecutive of the NYC Department of Education’s 
Office of School Support Services, is “to allow 
bus companies and OPT to use economies of 
scale in providing service to schools that are in 
close proximity.”
 After instituting a new service area-based 
system for awarding contracts, OPT received 
feedback from its vendors that a general count 
estimate of students attending each facility 
was not sufficient to ensure a safe profit mar-
gin while also allowing them to submit a com-
petitive bid. Under the new system, instituted in 
2011, the city had been divided into 43 service 
areas, reflecting neighborhood and transporta-
tion corridor geographies. Pre-K busing to all 
schools within a service area would be awarded 
to the same vendor. However, since pre-K stu-
dents often attend school in a service area oth-
er than the one in which they live, the city was 
also divided into different pricing tiers (PT) to 
reflect the varying distances to each target ser-
vice area. Pricing tiers are composed of one or 
more service areas that share common routing 
challenges. The new system requires a vendor to 
submit a different bid for each PT to its target 
service area. The system is similar to that used 
by taxis in some urban areas, where the fare is 
not based on true distance or time but rather on 
fixed costs between zones.
 Other variables complicate the routing pro-
cess. Special education students have physi-
cal, mental, or developmental disabilities that 
dictate the appropriate transportation service 
required. Costs associated with transporting 
each disability type can vary widely. Bus com-
panies are asked to provide an estimate for each 
of three classes of pupils—ambulatory, nonam-
bulatory (children in wheelchairs), and Early 
Intervention (a special program for pre-pre-K 
students under the age of three)—from each 
PT to the target service area. One pupil in a far-
flung PT who requires a wheelchair ramp or lift 
can dramatically increase the cost to the vendor 
of serving that area. If this information is not 
known at the time of the bid, it could make an 
entire route unprofitable for the vendor. Thus, 
the new system, which was designed to reduce 
costs by consolidating busing to each service 
area, could end up having the opposite effect if 
vendors began bidding on contracts based on 
potential but unknown worst-case scenarios.
 Simply stated, if lower per-pupil bids were 
to be achieved, DOE needed to provide a bet-
ter means for vendors to estimate their true 

Optimizing New York City’s School Bus Contract Bidding Process
By Kevin Jenkins, Tim Calabrese, and Joanna Laroussi, New York City Department of Education, Office of Pupil Transportation

Highlights
 � ArcGIS provides potential bidders 

with spatial views of the past three 
years of busing data.

 � GIS helps avert the Department of 
Education’s worst-case scenario—
overbidding.

 � The application is based on an 
ArcGIS API for Silverlight template.

tools, and an overview map. The application 
used maps from an Internet mapping service to 
create embeddable image viewers with a simple 
click. Finally, because the application end users 
are not experienced with GIS, the application is 
equipped with a user guide explaining each tool 
and function.
 “The beauty of this application,” concludes 
Goldstein, “is that it takes very complicated and 
extensive datasets and creates the most basic 
type of map—dot density—for the three prior 
years. With just a few clicks, a busing vendor 
can create the type of map most understand-
able to a non-GIS professional.”
 Without the complete suite of tools sup-
plied by Esri and the ease of transfer between 
platforms, OPT would not have been able to so 
easily provide such an on-the-fly tool to assist 
vendors in submitting a profitable and com-
petitive bid. More importantly for OPT, this tool 
may have prevented worst-case scenario over-
bidding and thus helped OPT reach its goal of 
achieving lower per-child bids.
 Success of this application has motivated 
OPT to begin development of further applica-
tions with extended functionality on a map por-
tal that serves as a data viewer for all of OPT’s 
spatial data on schools, students, bus stops, and 
bus routes. It is hoped that this web portal will 
provide OPT staff, school administrators, and 
eventually the public with access to visualiza-
tion tools that will help them understand the 
complexities of NYC’s school busing systems. 
For example, OPT will be able to verify bus 
route logistics, school administrators would be 
able to determine which children should be of-
fered busing, and parents could determine the 
best walking route to their child’s school. In a 
system of over 1.1 million schoolchildren within 
an urban environment as complicated as New 
York City, such a portal could bring a new lev-
el of data integration and transparency to an 
immensely complicated, and important, city 
service.

About the Authors
All authors are with the New York City 
Department of Education’s Office of Pupil 
Transportation GIS Department, where Tim 

2009 pre-K special education students for an individual school are shown by pricing tier. With historical perspective, bus companies 
can estimate appropriate per-child bids for each pricing tier based on distance and number of students per pricing tier, as well as the 
special needs of individual students.

Calabrese is manager, Joanna Laroussi is GIS 
administrator, and Kevin Jenkins is a GIS ana-
lyst. All three graduated from or are currently 
attending City University of New York’s Masters 
in Geography/GIS program at Hunter College in 
Manhattan.

For more information, contact Tim Calabrese, 
New York City Department of Education, Office 
of Pupil Transportation (e-mail: tcalabrese@
schools.nyc.gov), or visit gis.opt-osfns.org/
prekei/default.html.
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Founded in 1573, Córdoba is the second-largest 
city in Argentina and is home to 1.3 million 
people. It is located near the geographic center 
of Argentina, encompassing 576 square kilome-
ters, and its historical and cultural roots are a 
vital part of the city’s character. For example, 
the National University of Córdoba (founded in 
1613 and the first in Argentina) is at the heart 
of the city’s cosmopolitan flair. Economic activ-
ity is diversified among the industrial, service, 
fruit horticultural (the greenbelt of the city), and 
construction sectors.
 Presently, its land registry has more than 
480,000 buildings and 68 million square meters. 
Its annual rate of growth, averaged over the last 
five years, is 7,300 new buildings and 1.7 million 
square meters.
 The city’s Local Land Registry, founded in 
1930, is responsible for managing and updating 
all the geometric, valuative, and legal informa-
tion for the city’s many buildings and contrib-
utes to the safety of property trade, ownership 
of the land, territorial organization, and urban 
financing through land-related tax. 
 It is essential for the fulfillment of the Local 
Land Registry’s purposes to have not only qual-
ity territorial information but also easy and effi-
cient access to that information. Until 2005, the 
constraints on information by paper, file draw-
ers, primitive computer maps, and manual pro-
cesses combined to restrict the registry’s ability 
to overcome new challenges.
 The City of Córdoba decided to develop 
its own land information system on the Esri 

City of Córdoba, Argentina, Modernizes 
Its Land Registry Administration
By Sonia Tobarez and Germán Cacciamano, Local Land Registry, Municipality of Córdoba

Highlights
 � An intranet system for territorial 

information management based 
on ArcGIS for Server, eMAP serves 
more than 500 internal users daily.

 � The data access diagram 
incorporates ArcGIS for Desktop 
clients.

 � GIS streamlines map design 
and offers other versatile and 
professional solutions.

platform for several reasons—the high qual-
ity of its products, corporate management of 
spatial data, cadastral maintenance tools, and 
alternatives and possibilities to present maps 
of the city with high quality and design in both 
digital and print format. It also provides a sin-
gle platform with integrated full-featured data 
management, maintenance, publication, and 
mass distribution without the need to move be-
tween systems, applications, and databases.

Territorial Information Management 
Before Modernization
The last cartographic work developed by the 
Municipality of Córdoba was the official map of 
the city in 1986. After that, there was no training 
on, or updating of, the cartographic production 
tools.
 A deeds register was made with the same 
techniques used in 1940, when the first ca-
dastral maps, detailed by block, were drawn. 
Many of these documents were still used, and 
although data maintenance continued, the reg-
ister was unconnected, the documents showed 
isolated sections of the city that were often dif-
ficult to join, and the manual process did not al-
low staff to guarantee quality of data. The model 
and updating techniques were deficient for the 
city and its challenges and demands.

Land Registry Modernization
In December 2005, a project was begun to 
systematize the management of cartographic 
information with a view toward complete 
modernization of the Local Land Registry. This 
project had the financial support of the Inter-
American Development Bank (IDB). Activities 
included supplying computers, printers, plot-
ters, and GIS software (ArcSDE and ArcIMS) 
and consulting services for the implementation 
of specific work and training. 
 The project focused on incorporating the 
great amount of existing graphic data and im-
plementing it in an environment based on GIS 
technology, working with a single database on 
which data maintenance, cartographic print-
ing, consultation, and land administration will 

run simultaneously. The first stage, lasting until 
the end of 2007, focused on database develop-
ment, digitalization and integration of informa-
tion, development of custom functionalities in 
ArcGIS for Desktop, and development of ca-
pacities in the organization. The second stage, 
without the financial support of IDB and run by 
trained staff from the municipality, focused on 
data reorganization; increased process quality; 
and distribution of information, mainly through 
a web application based on ArcGIS for Server.
 Aeroterra S.A., Esri’s international distributor 
for Argentina and Uruguay, located in Buenos 
Aires, Argentina, was key to the product’s im-
plementation, because it provided the neces-
sary specialized support and the formation of 
principal human resources, both in adminis-
tration and data maintenance, on the applica-
tion development. It was also responsible for 
GIS software training. Courses and practices 
were carried out through an inductive courses 
system, with GIS management and develop-
ment technologists in the company training 
center following the in-company model, which 
turned out to be extremely profitable for the 
municipality.
 The municipality considers the cost-benefit 
ratio very positive. IDB’s total investment was 
US$340,000, which accounted for 75 percent 
of the funding, the remainder being the mu-
nicipality’s own resources for satellite images 
and regularization of informal settlements. The 
involvement and commitment of the organiza-
tion’s human resources were key to the achieve-
ment of success in the reform. 

Management, Maintenance, 
and Distribution of Territorial Information
Database design was guided by the directives 
of Catastro 2014 (FIG, 1998) and, in conjunc-
tion with a participatory process, helped staff 
achieve a solid database with current and fu-
ture needs identified.
 The current database is georeferenced in 
the official system of Argentina and has all the 
deeds register’s data (plots, plot boundaries, 
possessions, expropriations, width of public 

streets, etc.); land values (block by block); ad-
ministrative divisions; natural features; urban 
nomenclature (addresses, appropriate for 
geocoding); relevant facts (drawings that have 
not been approved and irregular division of 
plots); more than 30,000 scanned maps (cadas-
tral and topographic); and three orthorectified, 
high-definition satellite images (IKONOS 2005 
and QuickBird 2007 and 2009). The model has 
more than 30 objects (types), about 200 descrip-
tive data attributes, and a size of 40 GB. 
 It is implemented in a geodatabase on 
ArcSDE 9.3 and SQL Server 2003, running on an 
IBM server, with four Xeon (dual core) proces-
sors with 3.16 GHz, 4 GB of RAM, a RAID SCSI 
mirrored disk of 140 GB, and one nonmirrored 
disk of 280 GB.
 Another important aspect was map design, 
for which Esri products offered versatile and 
professional solutions. More than 60 standard 
maps based on layout view were produced, al-
lowing changes only on feature content and 
location within the city, with preestablished 
scales to achieve uniformity in print output and 
PDF documents. 
 The content of each map comes from the 
geodatabase, which is permanently main-
tained, so that all the information provided by 
the Local Land Registry is up-to-date, allowing 
a high-quality service. This updating requires 
a commitment to continuous training of GIS 
professionals and staying on top of innovation 
of Esri products used. In updating, six techni-
cians use ArcGIS for Desktop Advanced and 
ArcGIS for Desktop Standard licenses, work-
ing on a database versioned in multiple editing 
sessions, which allows editing without block-
ing the functions of the production version or 
impact on other users. The GIS staff is comple-
mented by two developers and one geodata-
base administrator. 

eMAP
One of the main products developed in the sec-
ond stage was eMAP, a powerful web system of 
territorial information management based on 
ArcGIS for Server, which more than 500 internal 
users work with daily.
 The data access diagram is complemented 
by ArcGIS for Desktop clients; AutoCAD clients 
through ArcGIS for AutoCAD; and other GIS cli-
ents, such as open source gvSIG, through a web 
map service.
 The eMAP system has a wide range of func-
tions, such as getting cadastral information 
through multiple searches; cadastral manage-
ment tools, including reservation of the nomen-
clature; different map services (public lighting, 
private works, official plan of Córdoba, values 
map); the ability to report incidents and choose 
the quality of output maps; and links that asso-
ciate the map with the bank of scanned maps. 

About the Authors
Sonia Tobarez, information system engineer, 
has been a professional in the GIS area of the 
Local Land Registry Department, Municipality 
of Córdoba, since 2004. Germán Cacciamano, a 
survey engineer candidate, has been a GIS pro-
fessional in the cartographic area of the Local 
Land Registry Department, Municipality of 
Córdoba, since 2004.

For more information, contact Sonia Tobarez 
(e-mail: tobarez_s@cordoba.gov.ar); Germán 
Cacciamano (e-mail: cacciamano_g@cordoba.
gov.ar); or Miriam Figueredo, Aeroterra S.A.  
(e-mail: mfigueredo@aeroterra.com).One of the main products developed in the second stage was eMAP, a powerful web system of territorial information management 

based on ArcGIS for Server, which more than 500 internal users work with daily.
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Takin’ It to the Streets
Updating Washington, DC’s City Blocks
By Darren Murphy, GIS Analyst, District of Columbia Government

Highlights
 � ArcGIS was used to develop a 

workflow for maintaining DC’s City 
Block View Table.

 � GIS automates the organization 
and analysis of a dynamic spatial 
dataset.

 � With GIS, the final product created 
was new, updated, or deleted 
tabular records.

The City of Washington, District of Columbia 
(Washington, DC), is both the capital of the 
United States of America and a semiautono-
mous municipality. It is located in the mid-
Atlantic region of the United States on the 
Potomac River and is bordered by the states 
of Virginia to the southwest and Maryland to 
the northwest, northeast, and southeast. The 
city is home to all three branches of the US 
federal government, as well as many interna-
tional organizations and foreign embassies. 
Based on burgeoning growth of the past de-
cade, Washington, DC, as of August 2011, had 
a residential population of 600,000, 140,000 ad-
dresses, 210,000 residential units, and 16,000 
city blocks.

GIS’s current map gazetteer and its Master 
Address Repository-Spatial Database (MAR-
SD) component, which consists of building 
addresses, city blocks, intersections, and other 
location identifiers in Washington, DC. Finally, 
MAR-SD serves as the cornerstone for many 
other mapping applications used by other 
District of Columbia government agencies and 
the residents of Washington, DC.

Spatial Data Handling—
The Constant Challenge
MAR-SD consists of dynamic, spatially refer-
enced datasets that are routinely updated to 
reflect the changes made within Washington, 
DC. One of the many datasets that compose 
MAR-SD is City Block View Table (CBVT), 
which consists of a street and any other cross 
streets. Specifically, MAR-SD’s CBVT is updated 
based on changes made by the Washington, 
DC, Department of Transportation’s (DDOT) 
street centerline dataset, for example, when 
streets are added as part of a newly approved 
residential development, a street is realigned, or 
a street is assigned a new street name.
 MAR-SD’s CBVT must be continuously 
synced with DDOT’s latest street centerline 
dataset to provide the latest city block data-
set, which is utilized by District of Columbia 
government agencies and applications, such 
as Washington, DC’s Metropolitan Police 
Department’s Sex Offender Registry mapping 
application.

The Master Address Repository-Spatial 
Database consists of building addresses, 
city blocks, intersections (such as that 
shown above), and other location identi-
fiers in Washington, DC. (Photos courtesy 
Darren Murphy.)

The US Capitol Building in Washington, DC.

A new residential development in the Capitol Quarter of Washington, DC, resulted in the creation of three new intersections.

 As GIS evolved from its early beginnings 
in the 1970s, a lot of visionary Washington 
policy makers and implementers with newly 
acquired spatially referenced planimetric data 
from various US federal agencies envisioned 
GIS as the bridge to creating robust, dynamic 

applications to view, understand, question, and 
interpret spatial relationships. Furthermore, 
Washington, DC’s geographic information sys-
tem (DC GIS) was one of the earliest adopters 
of Esri’s GIS software technology. Out of this 
forged relationship came the evolution of DC 
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 MAR-SD is maintained by DC GIS’s MAR-SD 
Team (MAR Team). It was tasked with revis-
ing the original manual for updating MAR-SD’s 
CBVT. The manual essentially consisted of a 
series of sequential geoprocessing steps, which 
were to be performed individually, and all the 
intermediate and final datasets and was to be 
stored in a flat file structure. The MAR Team 
considered this rudimentary, disorganized, and 
inefficient. Within this context, the team set 
forth to develop a more efficient, automated 
workflow that facilitates the collection, orga-
nization, and spatial analysis for the above-
mentioned MAR-SD CBVT dataset to reflect 
the changes made to DDOT’s street centerline 
dataset. After evaluating the different options, 
the MAR Team decided that this GIS workflow 
would be accomplished through the ArcGIS 
modeling application.

Data Collection
The study area is based on the Washington, 
DC, political boundary, which is 177.47 square 
miles. MAR-SD’s CBVT (an Esri-based geoda-
tabase table) and DDOT’s street centerline da-
taset (an Esri-based geodatabase feature class) 
were used to create the GIS workflow.
 By using ArcGIS, the MAR Team emphasized 
three important points regarding GIS modeling: 
it empowers the users to implement a linear 
workflow schema, it is a complete platform for 
delivering and sharing solutions to all end users, 
and the model is based on an established GIS 
geoprocessing framework.
 For this project, it was first necessary to 
identify which city blocks had to be created, up-
dated, or deleted from MAR-SD’s CBVT based 
on the changes made to DDOT’s street center-
line dataset. This required a complex, sequen-
tial, two-step GIS workflow. The final product 
created was new, updated, or deleted tabular 
records. As a final note regarding the method-
ology, it was also essential to determine in ad-
vance the characteristics of the output dataset: 
is the data spatially explicit (such as a new GIS 
dataset) or spatially aggregated into local units 
(such as the US Census Bureau’s census blocks)? 

Results
The two interrelated GIS workflows resulted in 
the following updates made to MAR-SD’s CBVT: 

•	 Deletions:	9	city	blocks
•	 New:	20	city	blocks
•	 Updates:	14	city	blocks	(repositioning	of	the	
x,y coordinates)

 These changes to MAR-SD’s CBVT were 
then uploaded to the DC GIS Master Address 
Repository. 

About the Author
Darren Murphy is a GIS analyst with the 
District of Columbia government, Office of 
the Chief Technology Officer, Master Address 
Repository Team. He holds a master’s degree in 

urban and regional planning 
from the University of Florida 
and a graduate certificate in 
geographic information sci-
ences from George Mason 
University.

For more information, con-
tact Darren Murphy, GIS 
analyst, District of Columbia 
government (e-mail: Darren.
murphy@dc.gov), or write to 
the District of Columbia gov-
ernment, Office of the Chief 
Technology Officer, Master 

Address Repository Team, 1100 15th Street NW, 
Washington, DC 20005.

Visitors to the DC GIS/Master Address Repository public website portal (dcatlas.dcGis.dc.gov/mar) view the various planimetric data 
that comprises the DC traffic grid system: blocks, intersections, addresses, and place-names (see inset above).
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Founded more than 100 years ago, Las Vegas, 
Nevada, began as a stopover on the pioneer 
trails heading west. Soon it evolved into a 
popular railroad town and staging point for the 
many mining operations in the area. In 1911, 
the population was about 800 people. Las Vegas 
then began to grow in leaps and bounds, with 
construction of nearby Hoover Dam during 
the 1930s and the beginning of its now massive 
casino industry during the 1940s and 1950s. 
Today, the Greater Las Vegas metropolitan area 
is home to nearly two million residents.

City of Las Vegas Implements ParkPAD for Mobile Asset Management
Highlights

 � Based on ArcPad software, ParkPAD 
streamlines the city’s capability to 
collect and manage park assets.

 � Data collected is fully compatible 
with the GIS department’s existing 
ArcGIS enterprise system. 

 � Field crews now view a digitized 
image of a park or other venue and 
immediately see whether the data 
has already been collected.

 Maintaining the infrastructure necessary 
to support a population of this size requires 
carefully coordinated eff orts by the city’s 
Department of Operations and Maintenance to 
minimize redundant work and make the most 
of shrinking city coff ers during diffi  cult eco-
nomic times. While the department has used 
ArcGIS software for many years, a diff erent ven-
dor’s maintenance management system (MMS) 
had been implemented to collect and manage 
the assets within its parks and related facilities. 
Because the drawbacks of that particular sys-
tem were substantial, in 2009, the Department 
of Operations and Maintenance began the de-
velopment and deployment of its Park Asset 
Data Collection and Data Conversion Program 
(ParkPAD) to replace the legacy MMS. Based 
on ArcPad software, ParkPAD has greatly im-
proved the department’s capability to collect 
and manage park assets because it is fully com-
patible with the department’s existing ArcGIS 
enterprise system. Field crews can now view 
a digitized image of a park or other venue and 
immediately determine whether the data has 
already been collected. Getting data in and out 

of the new system is a quick and easy process, 
and updates can be performed in near real time.
 Th e Parks and Open Spaces Division is 
currently working with the Information 
Technologies Department to complete the 
digitization of the base layers for all the city’s 
parks, landscaped areas, trails, medians, school 
landscaping, and sports fi elds. Th is new parks 
inventory database has produced some imme-
diate cost benefi ts to the city. Since Las Vegas 
is in the Mojave Desert, water conservation is 
very important. Th e vegetation layers in the da-
tabase are used to determine the square footage 
of each park so that the necessary amounts of 
seed, fertilizers, and herbicides can be accu-
rately calculated and purchased. In a related 
project, the data from an earlier tree study was 
added to the database so that the parks main-
tenance staff  could determine water usage re-
quirements for each tree based on species, size, 
location, and so on.
 In the next stage of the project, an irrigation 
layer will be created for the database and will 
include the locations of irrigation clocks, sta-
tions, valves, and controls. Th is will allow the 
irrigation system repair crews to quickly locate 
equipment when there is a break in the water 
main or if a valve becomes inoperable. In addi-
tion, these new base layers will make it easier 
to collect and track the number, location, and 
condition of assets, such as playgrounds, shade 
structures, drinking fountains, picnic areas, and 
benches.
 Th is new data will be included in the city’s 
enterprise GIS so that it is available to the other 
departments that rely on it. Currently, these 
departments maintain their own datasets for 
park assets, and there are discrepancies be-
tween them. Using the same dataset is particu-
larly useful for the Department of Operations 
and Maintenance, which maintains the parks, 
and the Department of Parks, Recreation and 
Neighborhood Services, which schedules out-
door events, maintains sports fi elds, and man-
ages the use of picnic and other recreation 
areas.
 “Our use of GIS continues to grow,” says Joel 
Hillhouse, GIS analyst at the City of Las Vegas. 
“In the near future, we will be posting our parks 
data on the city website for residents and visi-
tors so that they can fi nd information and make 
reservations for a specifi c site using an interac-
tive park fi nder.”

For more information, contact Joel Hillhouse, 
GIS analyst, City of Las Vegas (e-mail: 
jhillhouse@lasvegasnevada.gov).

All American Park showing the base layers and assets added over the aerial image, which 
helps those using the map understand what they are looking at. 
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				students	with	opportunities	to	solve	industry-relevant	problems.	
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The City of Ogden, Utah, with a population of 
approximately 85,000 people, is nestled against 
the Wasatch Mountains with fantastic views of 
the Great Salt Lake located to the west. Through 
the years, the city has served as a major railway 
center and still handles a great deal of traffic 
today. Ogden is the location of Weber State 
University.
 The Ogden Police Department (OPD) has the 
responsibility for protecting life and property 
through the enforcement of federal and state 
laws, as well as city codes. This entails a wide 
variety of calls for service, some of an emer-
gency nature and others for information, traf-
fic control, and peacekeeping measures for any 
public safety-related matter.
 The majority of the department’s efforts and 
manpower are focused on the suppression, de-
tection, and investigation of crime. Most of this 
activity comes after discovering or being noti-
fied of a possible criminal situation. However, 
the department also realizes the importance of 
attempting to eliminate crime and criminal op-
portunity through the implementation of crime 
prevention programs.
 To better serve its community, OPD recently 
launched its multimission Real Time Crime 
Center (RTCC). The center provides 24/7 sup-
port to law enforcement and deploys a host of 
advanced technologies, including camera sys-
tems, crime databases, and vehicle tracking. 
Serving as its foundational integration plat-
form, ArcGIS software provides a multimission 
common operating picture. The agency’s use of 
GIS comes from nearly a decade’s worth of pre-
vious work. GIS automatically links crime and 
other datasets maintained in different data-
bases. OPD can perform advanced analysis and 
digitally map the results. These functions have 
allowed police staff to effectively deter crime 
and make arrests. Bringing those functions into 
the RTCC has helped extend these benefits to 
new levels and more people. 
 “Having GIS available in our Real Time Crime 
Center allows us to operate more efficiently and 
work in a more proactive, integrated fashion,” 
says Jon J. Greiner, former chief of police, Ogden 
Police Department. “It helps us—each different 
bureau of the police department—make bet-
ter decisions about how we should investigate 
crime. It reveals important new information 
that leads to better decision making and use of 
limited resources.”

Initial GIS Success
The Ogden Police Department consists of 
144 sworn officers serving the community’s 
85,000 residents. The OPD crime analysis unit 
first began using the full capabilities of Esri 
desktop GIS software for its daily work nearly 
a decade ago. Analysts could compare incident 
information—such as burglaries, robberies, 
assaults, auto theft, gang activity, and other 
crime—with other information, such as the lo-
cation of parolees, sex offenders, known crimi-
nals, and gang members. This provides an initial 
data picture that may help in predictive analysis 
or geographic profiling.

Better Policing Through Analysis
Ogden Police Take Advantage of GIS in Real Time Crime Center

Highlights
 � ArcGIS software provides a 

multimission common operating 
picture.

 � Real Time Crime Center performs 
statistical queries automatically 
through ArcGIS software.

 � GIS helps analysts reach conclusions 
about crime that might otherwise 
be missed.

 In 2008, OPD saw a significant enhance-
ment: a more powerful web-based analysis tool 
allowed people to identify patterns through 
dynamic hot spot mapping, which is simply 
analysis that shows areas of crime intensity. This 
opened up crime data to any OPD officer with 
web access. Just a few mouse clicks allowed of-
ficers to quickly view, analyze, and share crime 
trend maps. The intuitive solution helped offi-
cers get the information they needed without 
requesting it from the crime analysis unit, tak-
ing more training, or installing additional soft-
ware. Officers could do their jobs better without 
having to become GIS software experts. The 
agency also added automated vehicle location 
(AVL) capabilities to its GIS system. 
 “It was added so that we could track and ana-
lyze patrol patterns and their relationship to 
crime patterns,” says Josh Jones, senior project 

coordinator—GIS, City of Ogden. “This tool has 
been helpful in monitoring criminal activity, as 
well as planning crime fighting activities and 
monitoring their success.” 
 That same year, Ogden teamed with Esri 
Partner Pictometry to include detailed oblique 
aerial photography within its city databases. 
This data made its way to OPD. The Pictometry-
supplied data allows the easy computer viewing 
of city buildings and other structures from all 
sides and angles. Analysts can measure distanc-
es between windows, fences, streets, and other 
items of interest without going out to the site, 
which might risk compromising an operation. 
 For instance, the Pictometry data has been 
particularly useful in Special Weapons and 
Tactics (SWAT) and narcotic strike force ac-
tions. Commanders can better develop maneu-
vers prior to carrying out actual field operations. 
Instead of speculating on the time it would take 
to cross a yard; go over a fence; and forcibly en-
ter a one-story, two-bedroom house, officers 
can get exact distance measurements and view 
detailed oblique photos that show the area and 
situation where the officers will deploy. 
  “The power of GIS rests in its ability to relate 
different information, particularly in a spatial 
context,” says Greiner. “This helps trained ana-
lysts reach a conclusion about crime and other 
data relationships that might otherwise be 
missed. Since most of our city information con-
tains a location reference, placing it on a map is 
a logical investigative tool.”

A New Level of Success: 
The Real Time Crime Center
OPD reached its next technology milestone 
by opening the RTCC in July 2011. The RTCC, 

formally named the Area Tactical Analysis 
Center (ATAC), uses state-of-the-art tools to 
integrate many disparate data sources. The 
center houses multiple records: local warrants, 
criminal history, jail data, property information, 
arrest affidavits, and more. These records can 
be used by analysts, administrators, investiga-
tors, and officers in the field. 
 Previously, the OPD crime analysis unit sup-
plied a monthly statistical report that included 
Esri software-derived maps. The information 
was given to the command staff and lieutenants 
to develop crime reduction plans and respond 
to issues of concern. The information was man-
ually extracted from the record management 
system (RMS) and CAD systems and uploaded 
into GIS software for analysis.
 The city uses the RTCC to perform these 
queries automatically through ArcGIS software. 
The new workflow reduces the time analysts 
spend to extract, cleanse, and upload many dis-
parate data sources. 
 “While there are some established proto-
cols and procedures for major events handled 
through ATAC, we try to allow officers and 
analysts the freedom of independent thinking, 
enabling better solution-based recommenda-
tions,” says Greiner.
 In addition, RTCC features a deployment 
of the Microsoft Fusion Core Solution (FCS). 
OPD will be the first law enforcement depart-
ment of its size to deploy this platform. FCS 
was developed as a result of collaboration be-
tween Microsoft and Esri. The powerful data 
management and collaboration tool Microsoft 
SharePoint is also fully integrated with the 
analysis tools found in ArcGIS software. 

Ogden Police Common Operational 
Picture (COP) provides location informa-
tion on outstanding felony arrest war-
rants. This data is used by police to alert 
responding officers to safety concerns, 
plan apprehension strategies, and coordi-
nate enforcement efforts.

 FCS provides a way to bring different data 
silos together in one place. In addition, it pro-
vides a National Information Exchange Model-
compliant way to access and exchange data. It 
allows on-the-fly mapping of address and coor-
dinate information linked to SharePoint. It will 
also aid in the intake, storage, archiving, dis-
semination, and search of OPD data. The FCS 
mapping capability will serve as the common 
operating picture for the RTCC. It will display 
events as they happen with real-time AVL data, 
weather data, plume modeling, and social me-
dia feeds. 
 Other data sources that will be integrated 
into the RTCC will be third-party data mining 
tools, license plate reading systems, integration 
with more than 200 city-operated surveillance 
cameras, tracking and control of an unmanned 
surveillance blimp, and electronic briefing 
notes.  
 “This technology truly allows us to improve 
our efficiency,” says Greiner. “We can make con-
nections and come up with solutions to prob-
lems that we might not have been able to do in 
any other way.” 

For more information, contact Jon Greiner, 
former chief of police, Ogden Police Department  
(e-mail: chiefjjg@aol.com), or Wayne Tarwater, 
chief of police (e-mail: WayneTarwater@
ci.ogden.ut.us).

Ogden Police Department relies on ArcGIS Server, as well as ArcGIS.com, to share infor-
mation with the public or partnering police agencies. Pictured: Known burglary suspects 
are shown inside a 1,000-foot buffer of forced-entry residential burglaries.

Esri podcasts are a free and easy way to listen 
to users share their experiences, get news and 
information from Esri, and learn software tips. 
Esri Speaker Series podcasts feature GIS tech-
nology insights from users and Esri Partners 
and staff. To check the availability of new pod-
casts and subscribe to the podcast feeds, visit 
esri.com/podcasts.

Listen to  
Esri Podcasts
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Located on the Mississippi River just 20 miles 
downriver from the better-known Quad Cities, 
Muscatine, Iowa, became known as the Pearl 
Button Capital of the United States in the late 
19th and early 20th centuries due to its abun-
dant supply of river mussels and innovative 
citizens who knew how to take advantage of 
that resource. While that early industry has 
since faded, Muscatine has spawned numerous 
other local innovations over the years, one of 
which is a local GIS consortium created in 1999 
and known as the Muscatine Area Geographic 
Information Consortium, or MAGIC—the first 
such local GIS consortium in Iowa. MAGIC’s 
principal partners are the City of Muscatine, 
Muscatine Power & Water (MPW), and 
Muscatine County.

MAGIC’s Mission and Initial Implementation
MAGIC is a product of chapter 28E of Iowa Code, 

Realizing a MAGIC Vision
Local Iowa Consortium Raises Data-Sharing Bar

Highlights
 � ArcGIS for Server cached image 

services display, in just moments, 
multiple years of orthophotos.

 � Using ArcGIS Viewer for Flex and 
ArcGIS API for Flex, custom web 
applications were created for each 
partner organization.

 � With GIS, all partners share precise 
and current copies of the master 
parcel data maintained by the 
county.

 To achieve this goal, MAGIC’s initial invest-
ment focused on constructing a centralized, 
high-quality, photogrammetric basemap that 
could be accessed over a newly constructed 
fiber-optic municipal area network built by 
Muscatine Power & Water’s new communica-
tion division. Supplemental data layers would 
then be compiled in this accurate basemap.
 Procurement of the photogrammetric base-
map component was straightforward, thanks 
to the funding strength made possible through 
cost sharing by the three partners, along with 
the quality specifications provided by MAGIC’s 
initial consultant, GeoAnalytics of Madison, 
Wisconsin. Actual development of a central 
data repository was a trickier matter. Due to a 
variety of impediments, MAGIC postponed the 
initial goal of a centralized geodatabase to a 
later date and instead opted to initially develop 
the community GIS as a disconnected system. 
 While the disconnected environment so-
lution was less than optimum, MAGIC and 
partner staff remained undaunted and moved 
forward in developing an array of GIS datasets, 
such as a survey-accurate, three-dimensional, 
storm water/wastewater geodatabase for the 
City of Muscatine; electric, water, cable, and 
fiber-optic geodatabases for MPW; and a robust 
parcel database for Muscatine County.

Solving the Largest Problem
The single largest problem with maintaining 
GIS datasets in a disconnected environment 
is keeping the data current and synchronized. 
While these shortcomings were never serious, 
they were nevertheless a constant reminder 
that a more centralized approach was needed, 
so by 2007, MAGIC was ready to take a closer 
look at ArcGIS for Server technology as a pos-
sible solution.
 MAGIC staff attended a system architecture 
and design class in July 2008 and learned to esti-
mate computer hardware and communications 
needs for a viable system.  
 MAGIC’s implementation goals focused on 
one simple metric: keeping screen refresh times 
for end users under five seconds. From past ex-
perience, MAGIC staff had found that end users 
would not use GIS services if screen refreshes 
took longer than five seconds for a pan or zoom. 

The City of Muscatine bike trail along the Mississippi River is lit with period lamps known as the “String of Pearls.”

Final network configuration that allows Muscatine Area Geographic Information Consortium’s (MAGIC) three principal partners to use 
MAGIC’s ArcGIS for Server map services over a private segment of the Muscatine Power & Water (MPW) municipal area network. 

which enables local governments to enter into 
cooperative agreements to provide common ser-
vices to their respective communities. As stated 
in its charter, MAGIC’s mission is to “improve the 

efficiency and effectiveness of its member orga-
nizations through the coordinated development 
of geographic and land information systems 
(GIS/LIS) technology and data.”
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Because of the storage size required for MAGIC’s 
2000, 2005, and 2010 countywide orthophoto 
fl ights, the biggest concern involved ensuring 
that any display of MAGIC’s multiple years of 
orthophotos would stay under the fi ve-second 
display threshold. ArcGIS for Server cached im-
age services promised to provide the solution 
needed to meet this demand.
 A second, but no less important, concern 
involved providing MAGIC’s partner organiza-
tions with fast remote access to MAGIC’s cen-
tral server. Fortunately, equipment upgrades 
and price reductions in 2008 for MPW’s local 
fi ber-optic wide area network (WAN) made 
an initial intranet testing phase of ArcGIS for 
Server aff ordable for all partner organizations, 
and their respective governing boards gave a 
green light to proceed.
 Final design steps involved calculating the 
data transfer rates needed to achieve refresh 

times of fi ve seconds or less over MPW’s WAN. 
By quantifying local system variables, MAGIC 
staff  estimated that adequate refresh speeds 
could be achieved for MAGIC’s approximately 
50 users with a 10 Mbps intranet connection for 
each partner and a single robust MAGIC server.
 MAGIC purchased its server in 
September 2009 and spent two months confi g-
uring it and testing the WAN connections from 
each partner organization’s location. In the 
end, user refresh times met or exceeded initial 
designs.

Realizing the Vision of a Centralized 
Data Repository
With the server technology installed and the lo-
cal communications network established, staff  
members moved personal geodatabases that 
had been maintained on MAGIC’s old fi le serv-
er to MAGIC’s new centrally located ArcSDE 

geodatabases for use in creating map services of 
MAGIC’s custodial data. Additionally, MAGIC 
was able to replicate Muscatine County’s en-
terprise parcel geodatabase to MAGIC’s server 
so that city and MPW staff  could have access 
to an exact and fresh copy of the master par-
cel data maintained by the county. Finally, the 
City of Muscatine’s storm water and wastewater 
personal geodatabase was migrated to an en-
terprise geodatabase on the new MAGIC server. 
Th is migration has introduced a new dimen-
sion of editing to city staff : multiple versions of 
the geodatabase are now checked out to fi eld 
crews, offi  ce staff , and department supervisors, 
and each group independently edits them as 
needed. Using ArcSDE versioning functions, us-
ers post changes back to a master geodatabase, 
and any confl icts that arise are easily detected 
and reconciled.

 Another powerful aspect of this server tech-
nology involves the use of custom web applica-
tions to extend GIS technology to the desktops 
of staff  that formerly had no access to GIS 
functionality. Using ArcGIS Viewer for Flex and 
ArcGIS API for Flex, provided by Esri, staff  cre-
ated custom web applications for each partner 
organization, which has increased the number 
of GIS users by 30 percent.

Multijurisdictional Enterprise 
License Agreement
Another vital factor in the success of MAGIC’s 
ArcGIS for Server migration involves the 
multijurisdictional enterprise license agree-
ment (MJ-ELA) that MAGIC has with Esri. 
Th is updated version of the original 2009 ELA, 
which was for municipal partners only, has now 
expanded the scope to cover all MAGIC part-
ners and eliminates the previous ELA bound-
aries between county and city governments. 
Th is has resulted in lower annual software 
maintenance costs for Muscatine County, has 
opened up software access to MAGIC’s smaller 
affi  liate members, and now provides an eq-
uitable software maintenance solution for all 
partners. Moreover, access to enhanced soft-
ware functionality through the MJ-ELA makes 
it more feasible for MAGIC to test advanced 
ArcGIS for Server applications, such as deploy-
ing mobile GIS once the anticipated citywide 
Wi-Fi network is established for the Muscatine 
community.

Summary
Most successful projects share the common 
attributes of being fl exible and persistent and 
having the ability to change as technology ad-
vances. In MAGIC’s case, despite early road-
blocks, the persistence of its staff  has developed 
the project to the point where it can take ad-
vantage of new enterprise server technology. 
Th e synergistic result promises to be a quality 
mapping and GIS infrastructure that will serve 
the Muscatine community for many years into 
the future.

For more information, contact Mark Warren, 
MAGIC GIS manager (tel.: 563-263-2631, e-mail: 
mwarren@mpw.org).

Muscatine County Property Viewer is a customized version of ArcGIS Viewer for Flex version 2.4. City staff members use the viewer to 
access map services on MAGIC’s server. 
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Geodesign in Practice

The Republic of Singapore is a city-state com-
posed of 63 islands off the southern tip of the 
Malay Peninsula. It is highly urbanized, with ap-
proximately 5.1 million people (as of 2010) living 
in an area that covers approximately 270 square 
miles. By comparison, the City of San Diego has 
a population of 1.3 million people living in an 
area of 340 square miles. Singapore has finite 
space, limited water supplies, and no natural 
resources. Nearly everything in Singapore is 
imported, whether it is for personal consump-
tion, manufacturing, or construction. The gov-
ernment of Singapore has made sustainable 
development, the use of renewable energy, and 
the efficient use of resources primary consider-
ations in all future planning efforts.
 Every 10 years, Singapore reevaluates its 
long-term land-use strategies to ensure there is 
sufficient land to meet anticipated population 
and economic growth needs without damag-
ing the environment. Given the high population 
density and amount of existing urbanization, a 
strategy of developing and rejuvenating existing 
buildings is encouraged.
 In the 2008 Draft Master Plan for Singapore, 
the Urban Redevelopment Authority (URA) 

Singapore’s Sustainable Development of Jurong Lake District

Highlights
 � With ArcGIS, the development 

team models, visualizes, compares, 
and communicates the advantages 
of alternative scenarios.

 � ArcGIS helped organize and 
address the complex sustainability 
needs of a large-scale 
redevelopment project in Jurong 
Lake District.

 � A GIS evaluation tool works 
at multiple scales to address 
cumulative impact.

heralded the Jurong Lake District ( JLD) as an 
ideal place for such redevelopment, referring to 
it as “a unique lakeside destination for business 
and leisure.” To help with this complex planning 
effort, URA would use GIS to model, visualize, 
and communicate the advantages of alternative 
scenarios.
 JLD comprises two distinct but complemen-
tary precincts totaling 360 hectares: a com-
mercial hub at Jurong Gateway and a vibrant 
world-class leisure destination at Lakeside. 
The 70-hectare Jurong Gateway is planned to 
be the largest commercial area outside the 
city center. As outlined in Singapore’s Blueprint 
for Sustainable Development, unveiled by the 
Inter-Ministerial Committee on Sustainable 
Development, JLD will be developed as one of 
Singapore’s new sustainable high-density dis-
tricts. Overall, the aim is to formulate a holis-
tic framework to guide the planning, design, 
and development of Jurong Lake District, one 
that considers the environment, the economy, 
and society concurrently during the decision-
making process.
 URA proactively included aspects of the 
sustainability blueprint in the JLD planning ef-
forts, such as the incorporation of landscaped 
open space and pedestrian park connectors, to 
heighten the sense of greenery and closeness 
to nature and increase accessibility to exist-
ing transit, public facilities, and venues. Land 
sale requirements were also put in place to 
encourage developers to achieve higher Green 
Mark ratings (Platinum and GoldPlus) for new 
buildings. 
 Additional initiatives promote “sky rise” 
greenery—the addition of elevated parks, gar-
dens, and green roofs on rooftops and skyways; 
the protection and enhancement of biodiver-
sity; the reduction of resource use through 
building rehabilitation; and the increase of 

water catchment and treatment using natural 
systems whenever possible. 
 But how were these visionary goals going to 
be evaluated and translated into reality given 
the myriad of stakeholders, assortment of vari-
ables, and budgetary constraints?
 To assist with this ambitious plan, URA en-
listed the help of Esri Partner AECOM (head-
quartered in Los Angeles, California), which 
proposed the use of a geodesign framework 
using ArcGIS to help organize and address the 
complex sustainability needs for such a large-
scale project as JLD. 

The Sustainable Systems Integration Model
AECOM’s Sustainable Systems Integration 
Model (SSIM) is a key component of the team’s 
sustainability planning process, providing a 
platform for rationally evaluating, balancing, 
and costing a wide variety of sustainability strat-
egies to determine the combination best suited 
to the economic, social, and business objectives 
of a given project. The model places ecological 
enhancement and service components side by 
side with energy, water, mobility, green building, 
and sociocultural strategies so that a truly inte-
grated, balanced sustainability program can be 
measured and conceived. The result is a whole-
system economic and GIS evaluation tool de-
veloped to work at multiple scales.
 The model consists of many steps and tech-
niques that allow users to select the themes 
and variables most befitting a given project’s 
needs. The framework tracks a set of indica-
tors including total energy use, water demand, 
waste produced, vehicle miles traveled, and 
total greenhouse gas (GHG) emissions that 
can be modeled to show the impact of a single 
building, block of buildings, or entire com-
munity. Various energy or water conservation 
strategies can be recombined and modeled to 

show the immediate carbon or water footprint, 
as well as initial development costs or ongoing 
maintenance and management costs of a given 
scheme for any point in the future. 

Stage I—Urban Form and Master Planning
Urban form—the physical layout and design of 
a city, including land use and circulation pat-
terns—has the largest impact on a city’s energy 
use and GHG emissions. Stage I of developing 
a master plan seeks to identify the best mix of 
urban form, land-use density, and transporta-
tion network to achieve the highest trip capture 
and reduction in carbon emissions at the lowest 
cost. 
 The process started out with a visioning 
workshop at which all stakeholders and sub-
ject experts were brought together to help 
define and prioritize issues, metrics, and tar-
get goals. In this case, the stakeholders were 
the Building Construction Authority, Land 
Transport Authority, National Parks Board, 
National Water Agency, and URA, among oth-
ers. Participants were encouraged to address 
problems beyond their field of expertise. The 
end result of this dynamic interaction and the 
sharing of views and perspectives across disci-
plines was an increased understanding among 
stakeholders of the complexity of key issues, en-
abling them to reach agreement on priorities.
 To create a relatively accurate frame of refer-
ence, the team established definitions for busi-
ness as usual (BaU) and baseline, to which the 
aspirational targets and all future scenarios 
could be compared to help the team under-
stand improvements in performance, as well as 
associated costs (evaluation models). For JLD, 
BaU was defined as the original master plan 
in place for Jurong Gateway and Lakeside as-
suming conventional construction practices. 
The baseline was defined as the original master 

Skyline of Singapore’s business district.
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The geodesign framework provides a whole-system thinking 
approach that integrates land-use, infrastructure, ecology, and 

building principles with cultural values through a modeling 
platform to evaluate and compare the combined impact of any 

number of alternative design scenarios.

plan, combined with the existing sustainable 
development initiatives already implemented 
by URA, such as Green Mark certification, the 
proposed pedestrian network, and the greenery 
replacement program.
 Once the BaU and baseline models were cre-
ated, alternative master plans (change models) 
were “sketched” by participants using custom-
ized templates or palettes of predetermined 
land uses, building types, transportation modes, 
community facilities, and other amenities to 
help facilitate this process. Sketching was en-
abled through the standard ArcGIS 10 editing 
template functionality.
 The model’s GIS mapping and geoprocess-
ing tools, developed as an ArcGIS for Desktop 
add-in using ArcObjects, were used to model 
accessibility to certain plan features, including 
land-use spatial allocation, internal and exter-
nal connectivity, and access to key services and 
transit. A unique addition to the JLD project 
was the creation of tools to measure the acces-
sibility of vertical components, such as elevated 
parks, skyways, and trams. These evaluation 
models, characteristic of a geodesign process, 
quickly evaluated design decisions, allowing 
participants to see the impact just by running 
the tools.

Stage II—Infrastructure or Primary Systems 
Evaluation and Modeling
After a preferred master plan framework was 
selected, a more intensive evaluation of sus-
tainability practices and measures took place, 
focusing more at a detailed infrastructure level 
of analysis. By tweaking certain measures—for 
example, selecting certain building materials 
or switching to low-flow faucets—additional 
improvements can be made in water consump-
tion, energy consumption, or cost. This step 
seeks to answer three core questions for each 
theme: What energy reduction targets should 
be evaluated? Which combination of project 
design features are required to achieve each tar-
get? Which combination of project design fea-
tures will achieve the reduction targets in the 
most cost-effective manner?
 Just like in the evaluation of urban form in 
stage I, stage II requires the identification of a 
BaU and baseline for each system (the former 
being the minimum level of performance al-
lowed by building and zoning codes, while 
the latter represents the level of performance 
required by URA in the existing plan). The pri-
mary difference between these two was in the 
amount of open space and green building re-
quirements in the Gateway district. Three ad-
ditional levels of performance (termed good, 
better, best), which had been earlier identified 
in the Sustainability Framework Matrix, were 
the basis for assembling “packages” of measures 
that would theoretically achieve each of the 
respective targets for each system. These pack-
ages were then modeled to test whether they in 
fact achieved the targets. 
 After identification of the packages of mea-
sures to be utilized in closing the gap between 

the aspirational targets and the current BaU 
case, each package of strategies underwent a 
cost estimating step and a cost-benefit analysis. 

Stage III—Master Program Optimization
The goal of SSIM stage III is to combine the ef-
fects of multiple systems and strategies to cre-
ate integrated sustainability programs across 
the entire project site for each of the alternative 
master plan scenarios refined in stage I. The 
Gameboard tool of SSIM facilitates this goal by 
allowing the selection of a performance pack-
age for each major system and simultaneously 
reporting various performance and cost indica-
tors resulting from the package selections. 

 Gameboard is used to optimize the overall 
master sustainability program. In this context, 
optimization is the process of selecting unique 
combinations of sustainability choices that 
result in achieving the aspirational targets set 
out in stage I using a set of predetermined cost 
thresholds. The optimization process is assisted 
by a logic engine that solves for the set of con-
straints stipulated by the thresholds.

Conclusion
In the end, Singapore defined and evaluated 
three to five master sustainability framework 
programs. The variation between the programs 
included multiple combinations of good/bet-
ter/best scenarios on all the systems. SSIM 

An example of the positive and negative effects of three alternative plans, the last focusing on Singapore’s Mass Rapid Transit (MRT).

Example of the spatial analyses performed to show the impact of plan changes on different indicators important to the stakeholders. Heat maps created using ArcGIS for Desktop, 
showing colors from red to yellow to green, indicate good, better, and best for each plan. Plan C shows the highest benefit for each of these indicators. 

allowed URA to examine the theoretical 10-year 
life cycle analysis comparing net present value 
for each model run.
 The savings from energy and water efficiency 
are expected to offset the investments in other 
sectors, such as parks, open space, public trans-
portation, potable water infrastructure, and 
even social programs.
 The refined sustainability framework matrix 
serves as the master checklist for achieving a 
holistic sustainability program for JLD. It is a 
living document that will be amended as time 
goes on and as adjustments need to be made 
in targets, due to changes in either technology, 
demographics, costs, or priorities.

For more information about Singapore’s sus-
tainable development of Jurong Lake District, 
contact Matthew Palavido, AECOM (e-mail: 
matthew.palavido@aecom.com).

For more information on how to put geode-
sign into practice, contact Mr. Shannon 
McElvaney, Esri (e-mail: smcelvaney@esri.com), 
or visit esri.com/geodesign.
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Located in the heart of British Columbia’s (BC) 
Lower Mainland, the Township of Langley is 
45 minutes east of Vancouver and offers access 
to major transportation routes as well as the 
US border. Its central location, affordable land, 
young labor force, and diverse job opportunities 
make the township appealing to families and 

Preparing for a Vibrant Future in the Township of Langley

Highlights
 � To effectively plan new buildings 

and communities, the township 
uses ArcGIS for Desktop to view 
and analyze large datasets in three 
dimensions.

 � Viewshed and line-of-sight analyses 
with GIS aid in picturing how new 
development might impact the 
skyline or views to landmarks.

 � GIS visualization of shadow that a 
new building might cast on adjacent 
properties aids in understanding 
heating costs for impacted 
properties.

businesses. As one of the fastest-growing mu-
nicipalities in BC, the township expects its pop-
ulation of more than 100,000 people to double 
in the next 30 years. To support this growth, it 
is implementing the principles of geodesign to 
plan sustainable community development and 
provide efficient services to residents.
 Rich in fertile soil, 75 percent of the township’s 
land is designated as provincial Agricultural 
Land Reserve (ALR). An ALR is a tract of land 
in British Columbia where agriculture is rec-
ognized as the priority use, and anything other 
than farming or leaving the fertile soil forested 
or vacant is not allowed. 
 Since most of Langley’s land is designated as 
ALR, Langley Township staff face unique chal-
lenges to effectively developing the land that is 
available. While farming and agriculture remain 
important local industries, Langley has seen a 
steady rise in industrial and commercial devel-
opment. In 2010 alone, the municipality issued 
nearly 1,000 building permits.
 For a community that is used to a landscape 
of farmland and single-family housing, new 

 Since 1995, the township has used Esri tech-
nology to manage land information across its 
enterprise and enable geographic applications 
in various departments, including planning, fi-
nance, engineering, and protective services. It 
maintains GeoSource, a web-based GIS inter-
active mapping system that provides staff and 
the public with access to maps, land data, and 
aerial photography of the township. To stay at 
the forefront of GIS technology, the township 
upgraded recently to ArcGIS 10. The ability to 
create an interactive, shareable 3D model for 
the township that can be used for current and 
future needs was a major driver when adopting 
the technology.

Designing Tomorrow’s Communities
To effectively plan new buildings and communi-
ties, the township uses ArcGIS with the ArcGIS 
3D Analyst extension to view and analyze large 
datasets in three dimensions. This includes re-
motely sensed lidar data that provides highly 
accurate geographic positions of properties 
and assets whether they be buildings, utility 
poles, or trees. This data is being used to create 
a 3D model that will provide a current baseline 
against which the township can visualize al-
ternative growth scenarios beginning with the 
Willoughby community, a growing, suburban 
area that is the new home of the civic facility.
 An important characteristic of geodesign 
is the ability to measure the impact of a pro-
posed change in a virtual world while in the 
design or planning stage. GIS allows township 
departments to conduct viewshed and line-of-
sight analyses to see how new development—
multifamily housing structures and mixed-use 
buildings, which are taller than single-family 
houses predominant in the township—might 
impact the current skyline or special views to 
landmarks. Taller buildings can also mean more 
shadow. GIS supports the visualization and es-
timation of the total amount of shadow that a 
new building might cast on adjacent properties, 
which could result in greater heating costs for 
the impacted property.
 “Our planning department had always 
used print maps and traditional architectural 
scale models to envision how new communi-
ties would look,” says Derik Woo, manager, 
Geomatic Services, Township of Langley. “Now, 
they’re able to model a 3D virtual city that more 
accurately represents township properties and 
combine numerous data to visualize and ana-
lyze the impact of proposed projects. This helps 
them present evidence-based plans to council 
officials and makes it easier to communicate 
new development projects to residents.”
 Using the geodesign concept, township staff 
also conduct population and employment 

3D modeling allows planners to visualize the impact of new buildings on the landscape.

proposed pockets of urban growth that include 
higher-density apartments and condominiums 
can be a bit jarring. 
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modeling to create projections by combining 
various data—including provincial land parcels 
(cadastral fabric) and land use, township neigh-
borhoods, population, and employment values. 
Taking a holistic or cross-disciplinary approach 
to view all this data, along with the physical 
building model of the city, provides a power-
ful planning tool that can create, evaluate, and 
compare the cumulative impact of different al-
ternatives, allowing decision makers to make 
the wisest decision possible given a projected 
growth scenario.

Managing Municipal Assets
For an integrated approach, the township also 
uses ArcGIS to obtain a clear picture of its in-
frastructure and assets. Recently, it completed 
digitizing videos of sewer inspections, which 
staff can access through the internal version of 
GeoSource. This has significantly increased effi-
ciency and reduced costs. Previously, engineers 
needed to look up a proprietary database that 
lists all available recordings of the township’s 
sewer pipes, then they had to manually find the 
disk or tape media to view the footage. 
 “In just a few clicks, our engineers can now 
easily view videos, photos, and documents 
related to our underground infrastructure 
through GeoSource,” says Chad Huntington, 
GIS coordinator, Township of Langley. “This en-
ables them to plan timely maintenance sched-
ules and respond to requests for repairs more 
quickly.”
 The GIS also contains data about the town-
ship’s infrastructure projects, thereby assisting 
in meeting Public Sector Accounting Board 
requirements.

Increasing Community 
Engagement Through Open Data
The township recently opened its data to the 
public to conduct their own research or devel-
op commercial applications. In addition to pro-
viding an open data catalog on its website, the 
township contributes geographic content that 
is integrated into a free, national web basemap 
through the Esri Canada Limited (Esri’s distrib-
utor) Community Maps Program.
 The township was also selected to participate 
in the Community Maps Exchange, a pilot proj-
ect that tested two-way data exchange between 
the township’s database and ArcGIS Online, 
where the community basemap is hosted. This 
allows data to be automatically updated and 
helps ensure that information on the basemap 
is always up-to-date.
 “This program reduces costs for people who 
regularly use township information,” says Woo. 
“In the past, they had to pay a fee to obtain the 
township’s topographical, infrastructure, and 
neighborhood data. Now, businesses planning 
to open a site here can access the data for free 
through the community basemap. The program 
also reduces our costs by allowing us to lever-
age outside resources to distribute information 
and encourage current and future residents to 
participate in improving our community.” 
 In embracing GIS technology and the geode-
sign process as part of its corporate strategy, the 
township is well positioned to meet the needs 
of its growing population. 
 “GIS is an integral part of our information 
technology strategy,” says Steve Scheepmaker, 
information technology manager, Township of 
Langley. “We’ve been using the technology for 
more than 15 years to increase efficiency in our 
business processes.”

For more information, contact Derik Woo, 
manager, Geomatic Services, Township of 
Langley (e-mail: dwoo@tol.ca).

At the GeoDesign Summit, held January 5–6, 
2012, in Redlands, California, Esri president 
Jack Dangermond underscored the impor-
tance of putting geodesign to work on press-
ing issues such as climate change, energy 
needs, health care, poverty, and biodiversity 
loss. Dangermond recalled a recent discussion 
with former US president Bill Clinton, in which 
he was struck by Clinton’s words about taking 
action. 
 “He talked about all the policies and discus-
sion about climate change and population, and 
he said, ‘I’m not really sure all these discussions 
are going to matter.’ There was silence in the 
room. He said, ‘What I actually have faith in 
are real projects. I’m dedicating my life to doing 
projects.’ He said where the rubber hits the road 
is doing real project work. Isn’t that really what 
geodesign is about?”

Two-Day Summit Focuses on Real Projects

Geodesign in Practice

geodesign are being put into practice by ur-
ban planners, architects, landscape architects, 
design and GIS professionals, and even marine 
scientists. Stuart Rich from PenBay Solutions 
LLC spoke about how geodesign is help-
ing Kuwait University plan construction of a 
new multibillion-dollar campus. Lilian Pintea 
from the Jane Goodall Institute described how 
geodesign is being used to protect chimpanzees 
through community-centered conservation. 
Abby Jones from the Anthro/Ecological Design 

 This message was reflected throughout the 
2012 GeoDesign Summit. The theme of the 
summit, “Geodesign in Practice,” went to the 
heart of geodesign’s ultimate goal: finding inno-
vative solutions to the most pressing challenges 
by fusing design processes with geospatial 
technologies. 

Real Projects
Many of the conversations among the 
200 attendees focused on how elements of 

Collective talked about the role of geodesign in 
a project to turn distressed land into parks in 
Los Angeles. 
 Will McClintock, a marine scientist from 
the Marine Science Institute at the University 
of California, Santa Barbara, delivered a pre-
sentation called SeaSketch: Designing for Our 
Oceans. Using GIS technology, his lab is cur-
rently developing the SeaSketch application 
that will let anyone log on to a website and 
sketch out proposed marine protected areas in 
the ocean. Scheduled to be available this sum-
mer, the application will provide automated 
feedback on how well proposed designs meet 
science and policy guidelines.
 “We really have reached the point in history 
where the tools required for sound decision 
making are no longer restricted to people with 
specialized knowledge,” said McClintock. “You 
can do this. Everybody can do this. Everybody 
should have the ability to express their opinions 
about how ocean space is used and measure 
those opinions against good science.”

The Future
There was also an increased focus on developing 
the next generation of geodesign practitioners, 
as evidenced by the growing number of univer-
sities launching geodesign programs or curricu-
la. These include Penn State University, which 
is developing a master’s program in geodesign, 
and Northern Arizona University, which has al-
ready launched a bachelor’s degree in geograph-
ic science and community planning.
 The GeoDesign Summit ended with a 
thought-provoking talk on the future of geode-
sign by Stephen Ervin, assistant dean for infor-
mation technology at the Harvard University 
Graduate School of Design. While Ervin said 
he thinks that it’s highly unlikely any agreed-on 
definition of geodesign will ever emerge, one 
certainty will be a planet of 10 billion people. 
“It is for these people that we do geodesign,” he 
said. “It’s not for the trees or the hydrological 
systems or the atmosphere. It’s for the 10 billion 
people that are our inheritors of what we do.”
 Years from now, Dangermond said, people 
will look back at geodesign as “an evolutionary 
step for humans. It’s going to be, ‘Ah, finally we 
connected the dots. Finally we began to realize 
the implications or the consequences of our 
actions.’”

The next GeoDesign Summit will be held 
January 24–25, 2013, in Redlands. For more in-
formation, visit geodesignsummit.com. 

The GeoDesign Summit engaged geospatial professionals from around the world for 
two days.

Esri Conference Center auditorium.
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River Studies

Whether caused by rivers, the sea, or surface 
water, flooding can have a devastating impact 
on communities. A number of serious floods 
have occurred in recent years across Northern 
Ireland that have resulted in considerable dam-
age to both businesses and homes.
 In response to these natural events, the 
Rivers Agency of Northern Ireland has launched 
a Strategic Flood Map to encourage a more 
proactive approach to flood risk management. 
Commissioned by the Rivers Agency, this online 
service makes information about flooding more 
accessible to public-sector organizations, infra-
structure providers, private businesses, and the 
general public.
 The Rivers Agency is an executive agency 
within the Department of Agriculture and Rural 
Development and is the statutory drainage and 
flood defense authority. Its aim is to reduce the 
risk to life and damage to property from rivers 
and the sea and undertake watercourse and 
coastal flood management in a sustainable 
manner.
 In 2008, extreme rainfall impacted a third of 
the region and resulted in widespread flooding 
that caused damage and misery for thousands 
of people. The Rivers Agency recognized that 
the risk of further flooding was not only high 
but likely to increase in the future according to 
climate change predictions.
 Against this backdrop, the agency has devel-
oped a flood map that is consistent with its new, 
more strategic approach to managing floods. 

The Rivers Agency, Northern Ireland
Raising Awareness of the Risk of Flooding from Rivers and the Sea

Highlights
 � The Strategic Flood Map attracts 

more than 300 infrastructure and 
business visitors per week.

 � Built with ArcGIS technology, the 
Strategic Flood Map defends 
against future flooding incidents.

 � The Esri data center in Dublin hosts 
the viewer.

 “Our approach to managing floods in the past, 
and that of the whole flood defense industry, was 
mainly reactive—we simply dealt with flood-
ing incidents as they occurred,” explains David 
Porter, director of development at the Rivers 

Agency. “We realized new technology enabled 
floodplains to be identified with a good degree 
of accuracy, and this enabled a more proactive 
approach to be taken whilst still maintaining a 
capability to react to actual flood events.”

 The agency started to implement a wider 
range of measures as part of its flood risk man-
agement strategy. This broader approach is 
consistent with the requirements of European 
legislation known as the Floods Directive, 

December 2011—The Strategic Flood Map was updated to include surface water flood mapping (flooding from short-duration, high- 
intensity rainfall).

October 2011—Significant flooding through Omagh, County Tyrone. The flood defenses protecting the town were threatened but not overtopped.
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which outlines the approach in the terms of 
three Ps: prevention, protection, and prepared-
ness. Prevention is ensuring that inappropriate 
developments are not built in areas of flood 
risk, protection is building barriers or other 
measures to stop water from reaching property 
and people, and preparedness is making people 
aware of potential risks so that they can make 
plans to protect their homes and businesses.
 Traditionally, the Rivers Agency had concen-
trated on protection. Now, however, it wanted 
to develop its ability to support prevention and 
preparedness. To succeed with this, it knew that 
it would need to make information about flood 
risks more accessible to the general public, 
partners, and stakeholders. It therefore decided 
to develop an online map viewer to display in-
formation about past and future flooding risks.
 “We needed to be able to communicate in-
formation about the potential risk of floods and 
make maps of floodplains more accessible to 
individuals, businesses, and local authorities,” 
Porter says. “It is important for people to know 
which areas are at risk of flood so that they can 
be prepared and take appropriate action.”

Solution and Capability Delivered
Under the terms of public-sector procure-
ment policies, the Rivers Agency appointed the 
RPS Group plc—Belfast Office as framework 
consultant to oversee the entire project. Esri 
Ireland, Esri’s distributor, was then brought in 
as a subcontractor to provide the specialist GIS 
solutions and expertise. Staff from Esri Ireland 
listened to the organization’s requirements, 

documented them, and built a prototype of the 
online map viewer. This prototype was then 
made available to a fairly large user group com-
prising technical and nontechnical staff from 
the agency, who put the solution to the test.
 “User involvement in the development pro-
cess ensured that we ended up with a map 
viewer that was suitable for users with mixed 
ability,” says Malcolm Calvert from the Mapping 
and Modeling Unit within the Rivers Agency. 
“Ease of use was absolutely essential for a sys-
tem that would be used by the general public.”
 Developed using ArcGIS technology, the on-
line map viewer provides simple pan and zoom 
tools and location search features to make it 
easy for people to find, view, and interpret infor-
mation about their locality. In addition to being 
responsible for the initial design and develop-
ment, Esri Ireland was also called upon to host 
the solution from its data center in Dublin.
 Currently, the online map viewer displays 
five different datasets, which together make up 
the Strategic Flood Map. Individuals and public 
and private organizations can go to the Rivers 
Agency website and use the map viewer to see

•	 Historical	 maps,	 incorporating	 archive	 aer-
ial photography, that illustrate areas that have 
flooded in the past
•	 Flood	 defense	maps	 that	 indicate	 the	 loca-
tions of existing walls, embankments, and other 
defenses and the areas protected by them

•	 Predictive	 flood	 maps,	 for	 present	 day	 and	
climate change epochs, and for various flood 
sources, including

- River (Fluvial) flooding
- Sea (Coastal) flooding
- Surface Water (Pluvial) flooding—which 

is flooding caused by short-duration, 
high-intensity rainfall

 The Strategic Flood Map was launched joint-
ly by the ministers with responsibility for flood 
risk management and land-use planning from 
the Northern Ireland Assembly in November 
2008. Today, the ArcGIS software-based map 
viewer attracts more than 300 infrastructure 
and business visitors per week.
 By making information about flood risks 
more accessible to a wide number of organiza-
tions and the general public, the Rivers Agency 
has been able to encourage more proactive re-
sponses to flooding. Individual property own-
ers, businesses, and local service providers alike 
have easy access to information about potential 
risks in their own locations and can be much 
more prepared.
 “We know that there is a much greater 
awareness of flood risk now,” says Porter. “When 
floods do occur, residents, businesses, commu-
nity groups, and local authorities will be better 
prepared to deal with them.”
 The Rivers Agency’s Strategic Flood Map 
helps it comply with European Union legisla-
tion and improves the availability of flood risk 
information to key stakeholders.

 The map viewer has proved to be reliable, 
and the agency has received very few calls from 
customers reporting difficulties in using it. 
“Flooding can never be entirely prevented, but 
by acting together with other organizations and 
the public, we can help reduce its impact on 
people, property, and the environment,” Porter 
says.

Wish List
The Rivers Agency intends to further develop its 
Flood Mapping communication over the next 
couple of years by adding data layers and giving 
users the ability to drill down to large scale to 
get much more detailed information.
 For example, the agency has recently includ-
ed surface water flood mapping and will soon 
be including information on flood risk from res-
ervoir inundation.
 At present, the Strategic Flood Map displays 
what are termed medium-probability events. In 
the future, the Rivers Agency will be publishing 
the flood risk from high- and low-probability 
events too. This will help users recognize the 
difference between frequent flooding and more 
extreme but unusual events and allow them to 
plan accordingly.

For more information, contact Malcolm 
Calvert, principal engineer, Department of 
Agriculture and Rural Development, Northern 
Ireland (e-mail: malcolm.calvert@dardni.gov.
uk), or Joanne McLaughlin, Esri Ireland (e-mail: 
jmclaughlin@esri-ireland.ie).

August 2008—When the River Lagan flooded, Northern Ireland experienced its wettest August since 1914. The floods caused widespread chaos across Northern Ireland and the 
Irish Republic.
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Th e Yellowstone River stretches for more than 
670 miles and is the longest free-fl owing river in 
the lower 48 states. Originating in Yellowstone 
National Park, it runs through Montana, drain-
ing 70,000 square miles of land before it joins 
the Missouri River in North Dakota.
 Record-setting snowfall across Montana in 
1996 and 1997 contributed to fl ood conditions 
in many parts of the state. In those consecu-
tive years, the Yellowstone River experienced 
“100-year fl ood events” that damaged homes, 
infrastructure, and other property and caused 
channel changes and large-scale erosion. 
 In response, more than 100 permit appli-
cations were subsequently fi led to armor or 
otherwise stabilize and modify the riverbanks. 
Environmental groups contested some permits, 
and the controversy led to the authorization of a 
comprehensive cumulative eff ects study on the 
entire river. Th e federal study was led by the US 
Army Corps of Engineers with the Yellowstone 
River Conservation District Council as the lo-
cal partner. Th e goal was to acquire a working 
knowledge of the dynamics of the Yellowstone 
River and its associated riparian area to predict 

Mapping Housing near Yellowstone River 
to Protect Property and River Health
By Patty Gude, Project Manager, Headwaters Economics

Highlights
 � ArcGIS tools helped document 

housing growth within Yellowstone 
River’s 100-year fl oodplain.

 � GIS helped the Army Corps of 
Engineers understand the impacts 
of proposed riverbank stabilization 
projects.

 � GIS was used to produce the 
Yellowstone River Atlas, identifying 
past, current, and future locations of 
homes.

NGO Non-Governmental
Organization

eff ects from natural processes and humans and 
develop best management practices.

Trends in Home Construction
Documenting trends in home construction along 
the Yellowstone River was an important part of the 
cumulative eff ects study. Th e lack of information 

on existing housing patterns and potential for 
future growth made it more diffi  cult to manage 
the river to balance human uses with objectives 
for fi sh and wildlife. Th erefore, as part of the cu-
mulative eff ects study, Headwaters Economics, 
an independent, nonprofi t research group, used 
ArcGIS for Desktop to produce an online resource 

called the Yellowstone River Atlas. Th e staff  at 
Headwaters Economics, Bozeman, Montana, 
had long been familiar with ArcGIS and used it to 
document the economic and demographic condi-
tions of counties bordering the Yellowstone River 
and display maps showing past, current, and fore-
cast residential development along the river.

View from the Yellowstone River.
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Maps of the recent distribution of housing show that growth has occurred along much of 
the length of the Yellowstone River.

homes, average lot sizes, and the area of land 
developed for housing over time.
 Th e GIS layer was also used to produce a se-
ries of maps showing growth in housing over 
time. Since the counts of homes per quarter 
section were stored in a polygon shapefi le, the 
software’s dot density symbology was used to 
display one point per home, randomly placed 
within the quarter section. When viewed at 
the scale of southwest Montana, this repre-
sentation worked extremely well to show the 
cumulative growth in housing per decade. 
Th e series of 12 maps, showing the locations 
of homes by decade from 1900 to 2000, along 
with 2008, were made available via an online 
slide show at headwaterseconomics.org/
Yellowstone-River-Slideshow.
 Next, Headwaters Economics and Western 
EcoSystems Technology, Inc., Cheyenne, 
Wyoming, teamed up to produce a model that 
identifi ed landscape characteristics correlated 

with new home construction and estimated 
the location and amount of future housing. 
Th e majority of variables used to develop the 
forecasting model were generated using the 
ArcGIS Spatial Analyst extension and included 
such factors as (1) the mean Euclidean distance 
per quarter section to the nearest major water 
body, (2) the mean road density within 1 mile 
of each quarter section, (3) the mean number 
of mountain peaks per square mile within 10 
miles of each quarter section, and (4) the mean 
travel time in minutes to the nearest town from 
each quarter section. Details describing the sta-
tistical methods are at headwaterseconomics.
org/Yellowstone-River-Methods.
 Th e online atlas featuring maps of past and 
future housing along the Yellowstone River con-
tinues to be used as a resource by the public and 
scientists studying plant and animal communi-
ties and water quality issues along the length of 
the river.
 Th e website also received some unexpected 
attention during the July 2011 oil spill into the 
Yellowstone River. In the days following the 
42,000-gallon spill of crude oil from a ruptured 
Exxon Mobil pipeline into the river, many lo-
cal residents and cleanup workers utilized the 
maps to assess the impact of the spill to prop-
erty along the Yellowstone.

About the Author
Patty Gude specializes in research on land use, 
land management, and ecosystems, and she is 
the Headwaters Economics project manager of 
software development for exploring socioeco-
nomic and geographic relationships.

For more information, contact Patty Gude, proj-
ect manager, Headwaters Economics (e-mail: 
patty@headwaterseconomics.org). 
 Th e Yellowstone River Atlas is 
located at headwaterseconomics.org/
Yellowstone-River-Atlas.

 To map trends in housing along the 
Yellowstone River, Headwaters Economics used 
the GIS to join tabular data published by the 
Montana Department of Revenue with a Public 
Land Survey System (PLSS) shapefi le published 
by the US Bureau of Land Management (BLM). 
Th e dataset, maintained and made available 
to the public by the Montana Department of 
Revenue, describes many characteristics of 
taxable properties, including the locations of 
homes in PLSS units (township, range, sec-
tion, and quarter section) and the year of 
construction. Once this data was joined to 
the BLM shapefi le, the resultant GIS layer de-
scribed both the location and year of construc-
tion for all homes in 18 counties of southwest 
Montana through which the Yellowstone River 
runs. Headwaters Economics used ArcGIS 
software’s Select By Location tools to identify 
those quarter sections (roughly 160-acre tracts 
of land) that intersected the Yellowstone River’s 
100-year fl oodplain and summarized several 
spatial and historical trends in housing within 
the fl oodplain, including existing numbers of 
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Scientists from the Woods Hole Research 
Center (WHRC) embarked on an expedition to 
collect water data from the Congo River Basin, 
the world's second-largest river system and one 
of utmost importance for understanding the 
global carbon budget. Greg Fiske, WHRC's GIS 
manager and researcher, was part of the team. 
He was there, armed with vast quantities of spa-
tial data, to ensure that the team stayed on the 
route during the expedition and to contribute 
to the sampling goals.
 Supported by the National Science 
Foundation, the Global Rivers Project is a col-
laboration of several institutions around the 
world and focuses on six globally significant riv-
er systems: the Congo, Yangtze, Brahmaputra, 
Ganges, Kolyma, and Fraser. Fiske contributes 
his GIS skill and expertise to work with an array 
of scientists, including geologists, geochemists, 
hydrologists, engineers, and remote-sensing 
experts, to explore the relationship between 
river chemistry and large-scale land-cover 
characteristics.
 Within the Republic of Congo, the team trav-
eled by four-wheel-drive truck on a southwest–
northeast transect, covering 1,400 kilometers 
(roughly the distance from Massachusetts 
to North Carolina) and enduring rough ter-
rain, poor roads, insect infestations, and days 
of soggy weather countered by days of stifling 
heat. November is the rainy season in the 
Congo, which was the main reason the trip was 
planned for that time. High-flowing rivers and 
wetlands at their peak created an ideal contrast 
between the sampled water chemistry from this 
trip and that from previous excursions taken in 
the dry season.
 One of the key measurements was dissolved 
organic carbon (DOC), which is a general term 
for those organic components dissolved in 
marine and freshwater ecosystems. It is a key 
indicator of land disturbance and land-cover 
changes worldwide. As a doctor may take a 
sample of your blood to divulge information 
about the health and well-being of your internal 
systems, so too can scientists characterize the 
conditions of the land within a watershed by 
taking detailed chemical samples of rivers and 
streams. And DOC isn't alone. Scientists have 
an elaborate quiver of water chemical metrics 
that may define land-related changes within 
our world's major watersheds. In addition to 
DOC, water samples were analyzed for a variety 
of other constituents, including dissolved and 
particulate forms of nitrogen and phosphorus, 
as well as temperature, salinity, pH, and a selec-
tion of dissolved gases.
 As with any statistical modeling, diversity is 
important in the sample set. GIS was used to 
find easily accessible major waterways where the 
areas of contribution (upstream watershed) cov-
ered the most diverse set of land-cover types avail-
able in the Republic of Congo. Latitude-longitude 
coordinates for each sample point were captured 
using Garmin GPS and mapped regularly.
 The Congo River Basin has the largest swamp 
forest in the world. It is where the team spent 

It Must Be Something in the Water 
Exploring the Link Between River Chemistry and Land-Cover Traits 
in the Congo River Basin

Highlights
 � GIS was used to identify major 

waterways through a diverse set of 
land-cover types.

 � ArcGIS brought together the 
sample points/locations and the 
spatial data on the fly.

 � With ArcGIS Online, researchers 
can share and distribute commonly 
used data.

the majority of time collecting data. Team 
members traversed these forests in a pirogue 
(wooden dugout canoe), sampling water along 
the way. Despite the hardship of the journey, 
they were happy to encounter a variety of land-
cover types: grasslands and croplands in the 
south; sparse forest areas in the nation's mid-
section; dense humid forests in the north; and, 
finally, swamp forests in the northeastern area 
of the country.
 The team's goal was to collect data on each 
land-cover type in the basin, as well as samples 
from tributaries that feed those areas. In prepa-
ration for the trip, Fiske loaded spatial data onto 
his laptop, which the team used for indicating 
specific land-cover types that were important 
to the analysis. He also created some GIS scripts 
to assess the upstream area and produce a se-
lection of land-cover metrics within that area 
based on key remotely sensed GIS layers.
 At the end of each day, Fiske uploaded the 
geocoded water sample data to his laptop, 
running ArcGIS software. He overlaid water-
sample and land-cover type attributes on the 
remote-sensing data so the team could imme-
diately see the results of its work and affirm 
that it was in the appropriate location. On the 
fly, GIS brought together the sample points/
locations and the spatial data. GIS displayed 
an area's tree cover, its biomass/carbon, high-
resolution natural color imagery, and more. For 
the Congo area, important data layers include 
the percentage of swamp forest and seasonal in-
undation. (Other watersheds around the world 
may need different GIS data layers.)
 Fiske also made good use of ArcGIS soft-
ware's hydrology toolbox for a lot of the work on 
the project. This made work in the field easier. 
Using these tools and the custom scripts, at the 
river's edge, the team could click a button and 

query the GIS about the size of the upstream 
contributing area or the percentage of tree cov-
er or other key land-cover types.
 The challenge that made mapping difficult, 
and sometimes made fieldwork impossible, 
was the intense rain and the river waters. Fiske 
and other members of the team were constantly 
concerned about dropping gear into the river 
or losing it in the bottom of a flooded pirogue. 
Sensitive gear was protected in waterproof bags 
and hard cases. Data was backed up on a USB-
powered external hard drive that was secured in 
a watertight case.
 The team had other duties besides data 
collection. As part of the National Science 
Foundation grant, some project funding is des-
ignated for outreach and education. Building on 
a successful partnership with schools and com-
munities in the Russian Arctic, the team visited 
schools in two communities in the Congo River 
Basin on this trip, and art supplies were distrib-
uted to the students. The children were asked to 
put pen to paper and describe, through art, the 
importance of their local river. Their pictures 
and drawings will become part of the My River, 
My Home exhibition, joining nearly 100 other 
pieces from students in Siberia and Canada. 
The exhibition will travel to galleries, and a 
virtual collection will be posted on the WHRC 
website.
 In addition, the team worked with local peo-
ple and trained them to collect water samples 
and metrics. This would allow the scientists 
to retrieve critical time-series information on 
the tributaries of the Congo. WHRC staff and 
partners worked with students, teachers, and 
community leaders who live in the towns and 
villages within watersheds, and they built part-
nerships for sustainable solutions.

 Upon returning to the United States, the team 
provided data and samples to associates who 
would use them to further study the attributes 
and relationships within the basin. Collectively, 
the members hope to reveal just how important 
dissolved organics and other key elements can 
be in detecting the impact that humans have on 
the land of the Congo River Basin. Their find-
ings will provide the basis for understanding 
the health of a watershed and directing future 
watershed management.
 Fiske is currently the GIS adviser for the 
Global Rivers Project. Using tools such as 
ArcGIS Online, he has been able to share data 
with others and distribute commonly used 
base layers. He chose ArcGIS Online because 
it is free and user-friendly, so even those with 
no GIS experience can use it. He posts project-
wide base layers—such as stream networks, 
sample locations, and watershed boundaries—
to ArcGIS Online so that scientists and others 
can download maps and data directly into their 
own GIS projects. It is essential that the various 
river projects all use the same version of these 
layers. The ArcGIS Online map viewer is also 
used to make maps of sample locations and 
other important layers that are shared among 
colleagues.
 Fiske and others are also designing spatial 
models to show correlations of certain land-
cover types and water chemistry variables in 
hopes of being able to extrapolate the rules de-
fined by the Congo analysis to other portions 
of tropical Africa—places that would be much 
more difficult to go to and physically sample.

For more information, contact Greg Fiske, 
research associate/GIS manager, Woods Hole 
Research Center (e-mail: gfiske@whrc.org).

ArcGIS was used to monitor dissolved organic carbon along the Congo River prior to and during this trip. Inset: Over the side of a 
pirogue, researchers collect water samples in the swamp forest.
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GIS in Action

Northern Europe’s Baltic Sea has a combination 
of geographic, climatic, and ecological charac-
teristics that make it highly sensitive to environ-
mental impact. Because it is shallow and almost 
enclosed, its brackish water remains within the 
sea for up to 30 years.
 The environmental quality of the sea and its 
coastlines has deteriorated due to a long history 
of discharges from industries and municipali-
ties, runoff from agriculture, and various air-
borne pollutants. These pollutants, combined 
with the basin’s natural tendency to stagnate, 
endanger the Baltic Sea’s living resources. Much 
work has been done to reduce pollution in 

HELCOM Powers Up Baltic Sea Map Service
Multiple Map Services Rolled Up into One Server Platform

Highlights
 � GIS makes the HELCOM GIS map 

and data service flexible.
 � Through ArcGIS for Server and 

ArcGIS API for Flex, Baltic Sea data 
is available from one centralized 
place.

 � HELCOM GIS is visually interesting 
and functionally fast.

the last few decades, so the deterioration has 
slowed. 
 The Baltic Marine Environment Protection 
Commission (commonly known as the Helsinki 
Commission, or HELCOM) is an intergov-
ernmental organization of all nine Baltic Sea 
countries and the European Union; it works to 
protect the marine environment of the Baltic 
Sea from all sources of pollution. For more than 
30 years, the commission has been assessing 
and reporting on the status of the sea. These 
reports, based on unique compilations of data 
and analysis, help experts evaluate the impact 
of human activity on the marine environment 
and formulate policies and priorities to protect 
the environment and ensure sustainable use of 
its natural resources. 
 HELCOM has used Esri’s software for pro-
cessing and analyzing data since 2004. The com-
mission’s GIS-enabled website provides users 
with access to the organization’s various map 
and data services, including maritime accident 
response, nutrients, maritime spatial planning, 
coastal fish monitoring, metadata, the Baltic 
Sea Monitoring Programme, and project data. 

HELCOM recently migrated these to the ArcGIS 
for Server platform, which integrates all these 
services into a single map service. 
 “In the last few years, the commission’s opera-
tions have increasingly utilized GIS,” says Minna 
Pyhälä of the HELCOM Secretariat. “Now, with 
the new service, users can search for material 
themselves and do what they want with it. This 
reduces our workload dramatically. The map 
service is also an implementation of HELCOM’s 
data and information strategy, which aims to 
make all HELCOM data openly available to the 
public.” 
 As a result, Baltic Sea data is available from 
one centralized place. This makes it much easier 
for people to use maps and data to understand 
the Baltic’s ecology, protected areas, pollution, 
maritime traffic, and fishing industry. Hosted 
on the commission’s server, the GIS platform 
makes the map and data service more flexible. 
Users can access data via a friendly table of con-
tents; select and combine data layers of inter-
est; and use various GIS tools, such as adjusting 
layer transparency. 
 The new map service was built on ArcGIS for 
Server and ArcGIS API for Flex. Flex, an Adobe 
development platform based on an Adobe Flash 
Player client, is well integrated with ArcGIS for 
Server. Using it to build the map service made 
the development process relatively straightfor-
ward and the applications easy to deploy. 
 Project researcher Manuel Frias, who de-
veloped the HELCOM GIS, explains, “ArcGIS 
for Server has made our map services visually 
and functionally better because the service is 
much faster. It is more user-friendly, providing 
easy map navigation (zoom and pan), and has a 
look and feel similar to other popular web map 
services. Moreover, we can easily tailor applica-
tions to include special tools and services, such 
as exporting WMS or KML.”
 Users who want to use datasets in their 
own ArcGIS software can either connect to 
the HELCOM database via a Web Map Service 
(WMS) or download material in Esri shapefile 
format to their own projects. HELCOM’s new 
map and data service provides Open Geospatial 
Consortium, Inc.-compliant WMS so that users 
can access available layers from within their 
own GIS mapping environments. The service 
is designed as a service-oriented architecture. 
All transactions between the Flash Player client 
and ArcGIS for Server occur via a REST-based 
service end point. 
 Although copyrighted data and maps cannot 
be downloaded, more than 200 map layers are 
contained in the service, of which 99 percent 
can be downloaded for personal use. In addi-
tion, attribute information for map objects can 
be downloaded in comma-separated variable 
format via the Search function, which means 
that data can be further used and edited in a 
spreadsheet. 
 Datasets hosted by other organizations can 
similarly be linked via WMS and displayed in 
HELCOM’s map and data service. 
 Pyhälä concludes, “If a service has a live link 
to our database, you can be sure that you always 
have the latest version of our data available.” 

For more information, contact Minna Pyhälä, 
HELCOM Secretariat, Helsinki Commission  
(e-mail: minna.pyhala@helcom.fi).Heat-integrated classification shows the status of eutrophication in locations around the 

Baltic Sea.
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Located in the heart of the Balkan Peninsula, 
the Republic of Bulgaria plays a crucial role for 
Europe with its strategic location. It is a trans-
portation crossroad between western Europe, 
the Middle East, and the Mediterranean, as 
well as an external border for the European 
Union (EU). Four international land transport 
corridors pass through its territory. Therefore, 
maintenance and development of the Bulgarian 
transportation network is of key importance 
not only for Bulgaria but also for the Balkan 
Peninsula and Europe as a whole. 
 The Bulgarian railway network consists of 
more than 4,000 kilometers of railway lines, a 
significant number of which coincide with in-
ternational transportation corridors. Because 
of the diverse nature and topography of the 
country, there are more than 180 spectacu-
lar railway tunnels, 970 railway bridges, and 
840 grade crossings along the railway network. 
 To fulfill the needs of Bulgaria’s current mar-
ket economy, as well as those of Europe and the 
European Union, the Bulgarian railway network 
is being modernized and developed—a complex 
task within the responsibilities of the Bulgarian 
National Railway Infrastructure Company 
(NRIC)—as much of the railway’s infrastructure 
was built in the middle of the 20th century.

Bulgarian Railway Network Management 
Is Streamlined with GIS

Highlights
 � GIS provides access to a centralized 

database that includes geospatial 
parameters of the railway 
infrastructure.

 � GIS provides services to railway 
operators, emergency responders, 
and repair and modernization 
operations.

 � The implementation of GIS is 
guided by international standards 
and models.

 NRIC is one of the significant economic 
structures in Bulgaria, with assets worth hun-
dreds of millions of euros. Established by the 
Bulgarian state government on January 1, 2002, 
NRIC manages the entire railway network locat-
ed in Bulgaria. As the infrastructure manager of 
the Bulgarian railway, NRIC must comply with 
the requirements of Bulgaria for effective man-
agement, modernization, and development of 

the railway network, as well as comply with EU 
standards. It also has the obligation to synchro-
nize the information systems of the company 
with those in other EU countries—a step toward 
building a common EU spatial infrastructure.
 For these purposes, NRIC must collect all the 
descriptive and spatial information about the 
railway network, property, and other relevant 
data and implement a centralized integrated 

information system. For the establishment of a 
comprehensive GIS, NRIC began a project called 
Design and Implementation of Geographic 
Information System for NRIC’s Needs. Esri 
Bulgaria Ltd., Esri’s distributor for that country, 
was the selected contractor—a company with 
more than 16 years of experience in implement-
ing most of the biggest national GIS projects in 
Bulgaria.

An ArcGIS web application provides information about the railway infrastructure together with cadastral data.

A new, faster train connects the capital Sofia and the Black Sea city of Varna.
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 Activities on the Design and Implementation 
of Geographic Information System for NRIC’s 
Needs project started in May 2009 and ended in 
November 2010. NRIC’s GIS is based on ArcGIS 
and is designed for collection, accumulation, 
storage, transmission, and analysis of spatial 
and descriptive information about the railway 
infrastructure, property, ownership, and other 
relevant data and to provide conditions for 
improving the operational, commercial, and fi-
nancial management of the company.
 NRIC’s GIS provides access to a centralized 
database with geospatial parameters of the 
railway infrastructure with the ability to iden-
tify its objects and establish their location in 
space, as well as perform geoanalysis and ef-
fectively manage infrastructure operations. This 
is particularly important for the company, as it 
helps in providing services to railway operators, 
emergency response, carrying out planned re-
pairs, and modernization of railways.
 The GIS includes two major subsystems: 
“Railway” and “Cadastre and Property Register.” 
Each subsystem has both a desktop and web 
part. Furthermore, digital drawing archive and 
administration modules were developed. All 
these components are closely integrated and 
used together. NRIC is planning to add other 
subsystems in the future.
 ArcGIS provides capabilities for monitoring, 
evaluating, and analyzing sites and infrastruc-
ture facilities to integrate staff responsibilities 
and address strategic and operational tasks. By 
improving the management of the railway infra-
structure, significant economic performance is 
achieved.
 The system improves the processes for asset 
management (rail infrastructure and property) 
and ensures attainment of rail transportation 
standards in the European Community by in-
troducing modern geospatial information tech-
nologies. Moreover, it gives the company the 
capabilities to manage cadastral data and tech-
nical infrastructure using NRIC’s intranet.
 GIS supports operation, maintenance and 
repair, inventory, inspection, investigation 
and planning, analysis and reporting, deci-
sion making, property management, and other 
workflows.
 NRIC’s GIS offers many advantages, including 
quick access to integrated information from dif-
ferent sources, effective management of infor-
mation in real time, strong analytic capabilities, 
prioritization of efforts in planning and mainte-
nance, multiple options for information display, 
and implementation of international standards 

and models. Being able to rely on Esri Bulgaria’s 
expertise in GIS design and implementation is 
another benefit.
 By implementing ArcGIS, NRIC has a mod-
ern system that provides access to actual data 
about the railway network and its ownership 
throughout all levels of the company. In addi-
tion, the ability to generate various types of 
reports results in improved planning and man-
agement of the company.
 The implementation of GIS in NRIC helps 
improve the quality and efficiency of railway 
structure management and creates conditions 
for economic growth. The system gives NRIC an 
advantage in achieving long-term objectives for 
sustainable development and modernization of 
the national transportation infrastructure.

For more information, contact Erol Mustafov, 
MS, head of the GIS Unit and project manager, 
NRIC (e-mail: erolmustafov@rail-infra.bg), or 
Stefan Tchapkansky, technical marketing, Esri 
Bulgaria (e-mail: stefan@esribulgaria.com).

An orthophoto map with 10-cm resolution of the railway infrastructure of Veliko Tarnovo City. (Images courtesy NRIC.)
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Montgomery Botanical Center (MBC) in Coral 
Gables, Florida, serves as a repository of infor-
mation in the form of population-based, docu-
mented, living plant collections. With 120 acres 
in a subtropical latitude, the nonprofi t research 
institution is able to specialize in palm and 
cycad taxa that would have diffi  culty growing 
elsewhere in the United States. People of all 
backgrounds—from students to hobbyists to 
commercial growers—can observe and exam-
ine unusual, rare, or endangered specimens 
they might not have the opportunity to see in 
the habitats of origin or in side-by-side com-
parative collections that would not occur in the 
wild. Due to the exotic origins or sensitive na-
ture of many plants in the collections, however, 
the center must work to create and maintain 
an environment that provides their individual 
needs for life and growth. To that end, staff  
members are continually looking for new ways 
to assess the garden property and analyze both 
its biologic and geologic resources. 
 Like other botanic gardens, for several years, 
MBC staff  had used aerial photographs to exam-
ine the tree canopy and other features that were 
diffi  cult to thoroughly evaluate from ground 
level. Orthophotographs (planimetrically cor-
rected aerial photographs) and uncorrected 
aerial photos are frequently used in many dif-
ferent industries, including botanic gardens, for 
many disparate purposes and are readily avail-
able through a variety of sources (e.g., the US 
Geological Survey [USGS] website www.usgs.
gov/pubprod or state or county websites). 
Th ese photos by themselves provided a good 
general sense of how areas were developing, but 
the staff  experienced a fair amount of diffi  culty 
integrating them with its AutoCAD-based maps, 

NGO Non-Governmental
Organization

Highlights
 � MBC staff completely converted its 

old mapping system to a GIS.
 � Large-scale analysis with lidar was 

adapted with GIS to the small-scale 
garden.

 � Because of the fl at Florida 
landscape, MBC staff made its own 
contour map using ArcGIS.

A Garden’s-Eye View
Botanic Garden Adds New Tools—GIS and Remote Imagery
By Ericka Witcher, Collections Supervisor, Montgomery Botanical Center

Chukrasia tabularis (Burmese almondwood) is prized for its beautiful hardwood. This 
specimen at Montgomery Botanical Center (MBC) is the Florida state champion tree and 
was fi rst identifi ed as a candidate through examination of lidar imagery (scale is in feet).

well as property high points, were clearly iden-
tifi able, and the labeled contour map provided 
practical delineations for fi eldwork.
 A fi rst-return lidar image also off ered a lot of 
utility for other vegetation-assessment projects. 
First-return images illuminate all the topmost 
surfaces of the study area—in this case, canopy 
height and coverage. In one project, an unde-
veloped section of the property fi lled with both 
an invasive exotic plant, Schinus terebinthifolius 
(Brazilian peppertree), and protected mangrove 
trees needed a thorough evaluation to deter-
mine the most effi  cient course of action for 
managing the land. Canopy height and density 
were examined in the lidar images, and tran-
sects were distributed and performed accord-
ingly. Th e invasive plant was not found to be as 
pervasive as feared, and as a result, eradication 
eff orts were scaled down proportionally. 

so their utility was somewhat limited. Staff  
wanted a way to view the photos and the maps 
at the same time, as well as use other types of 
imagery, then be able to perform spatial analysis.
 An ArcGIS for Desktop Standard software 
grant from Esri for botanical gardens and zoo-
logical parks provided an all-in-one solution. 
Two MBC staff  members had prior ArcGIS 
experience, and with the help of an additional 
intern, by late 2009 they had completely con-
verted their old mapping system to a GIS and 
their CAD fi les to georeferenced feature classes. 
MBC was then able to add one more tool to its 
garden shed: remote-sensing data and imagery.
 Th e ability to use remote-sensing data in con-
junction with map fi les opened up entirely new 
ways of visualizing the garden property. Tree 
canopies were accurately identifi ed by species 
by overlaying the mapped plant points onto the 
orthophotos. Map fi les of road edges and lake 
boundaries from 10 years before were adjusted 
to align with their current locations. Instead of 
looking at information imposed on a represen-
tation of the property, the information was ex-
amined in view of the property as a whole in the 
real world. 
 MBC also lacked an accurate elevation map. 
Th e landscape in South Florida is fl at enough 
that a gain of even one-third of a meter is a sub-
stantial diff erence in regard to the water table 
and underlying soil, which are of great impor-
tance to plants, but such a subtle variation is 
often diffi  cult to detect while performing fi eld-
work. To remedy this, in 2010, MBC staff  made 
its own contour map with the ArcGIS Spatial 
Analyst extension, using a bare-earth light de-
tection and ranging (lidar) image of the proper-
ty. Lidar imaging uses the measurement of time 
it takes a laser pulse to be transmitted from and 
refl ected back to an overhead receiver (like an 
airplane or satellite) to generate a visual data-
set. In other words, while aerial photos create a 
two-dimensional horizontal image, lidar adds a 
third dimension: elevation. Lidar also is increas-
ingly freely available via download from local, 
state, and federal government agency websites 
(e.g., the USGS website lidar.cr.usgs.gov). A 
bare-earth lidar image displays ground-level 
data as opposed to treetops and roofl ines. With 
this height information added to the maps, staff  
could see geologic aspects that it could only in-
tuit before. Important low-lying inland areas, as 

 For another project, staff  adapted a conven-
tional forestry analysis using fi rst-return lidar 
images to appraise height and breadth informa-
tion to establish potential candidates for na-
tional or state champion tree status. Th is was 
done by simply overlaying the plant point fea-
ture class over the fi rst-return image and visu-
ally identifying the highest canopies. Th e plant 
curators also applied their in-fi eld knowledge 
of the various species’ usual growth habits to 
propose more individuals for assessment, the 
height and spread of which were also checked 
in the lidar map. As of this writing, 27 trees had 
been awarded state champion status by the 
Florida Division of Forestry, and 2 trees received 
national champion status from American 
Forests.
 Overall, says MBC executive director Patrick 
Griffi  th, “GIS has made many basic botanic gar-
den tasks here much more effi  cient and plan-
ning much more eff ective. It has helped our 
many audiences better visualize what we seek 
to communicate.” 
 By employing imagery in ArcGIS for Desktop 
and adapting some of the more basic and con-
ventional uses of lidar for regional landscapes 
to the localized, relatively small-scale botanical 
garden, MBC staff  saved many hours of labori-
ous fi eldwork and gained a nuanced under-
standing of the property and plants under its 
care.

About the Author
Ericka Witcher is the collections supervisor 
for Montgomery Botanical Center in Coral 
Gables, Florida. Her work there involves using 
GIS for research and maintenance of the plant 
collections.

For more information, contact Ericka Witcher, 
collections supervisor, Montgomery Botanical 
Center (e-mail: erickaw@montgomerybotanical.
org).

Vegetative and geologic characteristics, like canopy and elevation changes seen here along the Palm Walk, are quantifi able with lidar-
integrated maps.
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Auburn University, Auburn, Alabama, research-
ers are completing a project in which they 
mapped surface-level critical utility infrastruc-
ture elements (such as fi re hydrants, gas valves, 
and sewer manholes) along Alabama’s gulf coast 
communities using GIS and GPS technologies. 
Such mapping is expected to help locate these 
elements more quickly after a natural disaster, 
thereby further reducing damage occurring 
during the cleanup process. Th e GIS technolo-
gies used, processes developed, and collabo-
ration achieved among multiple partners can 
be replicated in other coastal communities in 
hurricane-prone areas to protect these coasts, 
as well. 
 Helping coastal communities recover after a 
disaster is critical. By 2025, it is projected that 
75 percent of Americans will live in coastal 
counties (Henrichsen). Hurricanes and tropi-
cal storms are the major threats that aff ect the 
coastal areas. Over the past eight years, hur-
ricanes and tropical storms have caused more 
than $200 billion in damages, mostly along the 
United States Gulf Coast. 
 During the recovery process, in many in-
stances, it is found that debris and sand have 
been deposited over the roads and throughout 
the area, making it diffi  cult for cleanup person-
nel to know where infrastructure is located. 
 Says Robert Craft, mayor of Gulf Shores, 
Alabama, “Th e City of Gulf Shores has endured 
six disaster declarations since 1995 due to tropi-
cal storms and hurricanes, and accidental dam-
age to utilities buried by storm-displaced sand 
has been a major problem for our utilities that 
slows the recovery process.” 

Damage Control
Geospatial Mapping of Infrastructure Elements Essential for Effective Disaster Recovery
By Darrell Rigsby, GIS Analyst, Geospatial Research and Applications Center, and Matt Donaldson, MBA Student, Auburn University

Highlights
 � GIS and GPS map at-risk surface-

level utilities, such as fi re hydrants 
and gas valves.

 � Faculty and students had been 
trained to use these technologies 
through the Department of Geology 
and Geography. 

 � Many of the project’s major 
stakeholders, including the cities’ 
GIS departments, already use 
ArcGIS.

 Due to the size of equipment and the lack 
of knowledge on precise locations of the util-
ity infrastructure, buried utilities are at risk of 
becoming destroyed further by cleanup per-
sonnel. If utilities such as natural gas meters 
and valves remain damaged, they pose safety 
risks for those working to clean up the disaster 
zones. Th is led to a research team directed by 
Auburn University (through its Esri campus-
wide site license) to map the utility inventory, 
providing it to the cities and utilities and adding 
the information to a centralized system (such as 
Virtual Alabama) that may be readily accessed. 
 As the spatial mapping began, ArcGIS proved 
its mettle. First, the Auburn community has 
faculty and students from multiple depart-
ments who are familiar with Esri products and 
who have been trained to use these technolo-
gies through the Department of Geology and 
Geography. Second, the Topcon GPS equipment 
the team used easily exported real-time data di-
rectly to ArcGIS for Desktop as shapefi les with-
out the need for any further processing. Th ird, 
Esri software is also used by many of the major 
stakeholders in the project, including the city 
GIS departments. Th erefore, it was an obvious 
choice for easy transferability. Th e Auburn team 
is also currently working on setting up ArcGIS 
for Server to allow remote access to data in the 
event of a disaster.
 Th e benefi ts of this project are both econom-
ic and social. Alabama has two coastal coun-
ties, Mobile and Baldwin, that make up almost 
one-third of the state’s tourism tax revenues. 
Reducing the damage done to critical utility 
infrastructure during the cleanup process fol-
lowing a natural disaster would save the cities, 
public, and utilities money, time, and valuable 
resources. 
 Says Kit Alexander, director, Information 
Systems, City of Orange Beach, Alabama, “Th e 
GIS data provided by this project will allow the 
city to quickly locate and determine the extent 

of damage to the coastal infrastructure, which 
leads to speedier reentry of our residents and 
business community, ultimately decreasing the 
negative impact of the storms on our island 
community.”
 Auburn researchers obtained a grant from 
the Economic Development Administration to 
map the coastal communities of Alabama using 
GPS and GIS technologies. One goal of the proj-
ect was to integrate the utility information into 
one easy-to-use format that is easily accessible 
in the event of a tropical storm along Alabama’s 
gulf coast. Prior to this project, most utility in-
frastructure geospatial data for the Alabama 
communities was in many diff erent formats, in-
cluding paper maps, specialized CAD systems, 
and GIS systems.
 “By mapping utility infrastructure points us-
ing GPS,” says Stan Wright, mayor, City of Bayou 
La Batre, Alabama, “the time spent repairing 
and restoring services to our community will be 
dramatically reduced by knowing exactly where 
the utilities are located.” 
 To combat these problems, Auburn recruited 
undergraduate students from geography, busi-
ness, and engineering majors to collect GPS 
information of utility infrastructure elements. 
Th e undergraduate students were led by gradu-
ate students from geography and information 
systems departments. Over the course of a year, 
the students collected more than 12,000 data 
points along 50 miles of right-of-way utilizing 
mapping-grade diff erential GPS equipment. 
 In addition to student data collection, the 
team obtained utility data from respective util-
ity companies and city departments to improve 
the accuracy of the product, as well as to in-
corporate necessary labeling information that 
is important to each respective utility. In total, 
over 100 students participated in the project in 
fi ve Alabama coastal communities: Gulf Shores, 
Orange Beach, Fort Morgan, Dauphin Island, 
and Bayou La Batre. Due to the large quantity of 

utility elements mapped, the team developed a 
priority cluster system to minimize the quantity 
of points to fl ag in the event of a disaster while 
still protecting the most important facilities in 
the community. Each cluster contains three or 
more utilities within a 30-foot-diameter circle. 
Th is cluster system reduced the quantity of 
physical points from 10,000 for two communi-
ties to approximately 400 while still protecting 
thousands of the most important community 
utilities.
 States Vaile Feemster, manager, Dauphin 
Island Water and Sewer Authority, “With the 
tools and knowledge provided by the staff  of 
the geospatial program, the Authority will be 
better able to meet the needs of our citizens in 
the future. Th e ability to quickly identify critical 
infrastructure will free up man-hours, eliminate 
repairs and cost due to infrastructure damaged 
as a result of road-clearing crews, and allow us 
to continue our focus on providing water and 
sewer.”

About the Authors
Darrell Rigsby is a recent graduate of Auburn 
University, with master’s degrees in geogra-
phy and community planning. He was the lead 
graduate student on this student-run project. He 
is currently working with Auburn University’s 
Geospatial Research and Applications Center. 
Matt Donaldson is currently an MBA student at 
Auburn University College of Business. His un-
dergraduate degree is in geography from Auburn. 
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For more information, contact Dr. Chetan 
Sankar, director, Auburn University Geospatial 
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grac).

Example of maps created for stakeholders containing location of utility elements and priority cluster system.

An undergraduate Auburn University stu-
dent collecting location of utility in Fort 
Morgan, Alabama, using a Topcon GPS unit.
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Indonesia, nestled in the Indian Ocean, is the 
largest archipelagic country in the world. With 
the proliferation of complex national develop-
ment tasks, such as rebuilding after the 2004 
Boxing Day tsunami, the need for geospatial 
information has proved to be a necessity. GIS 
is an important tool for helping decision mak-
ers formulate, implement, monitor, and evalu-
ate national and regional development plans. 
The technology has proved itself in construction 
and management of various development and 
infrastructure projects; emergency measures 
against natural disasters; environmental pro-
tection policies; land use; the cadastral system; 
forestry, agricultural, land, and building tax; and 
statistics, marine affairs, and mineral resources 
management, among many others.

Indonesian NSDI
A National Spatial Data Infrastructure (NSDI) is 
now being introduced throughout the country 
to help GIS proliferate while reducing the du-
plication of effort among agencies, improving 
data quality, and reducing costs. The project 
is undergoing the early stages of development, 
ensuring all institutions have the required tech-
nology to implement the system. 
 The Japanese government’s Japan Inter-
national Cooperation Agency provided a loan 
to the Indonesian Geospatial Information 
Agency (Badan Informasi Geospasial). NTT 
Data, a Japanese-owned company experienced 
with IT integration, is overseeing implemen-
tation. ArcGIS for Server and Esri Geoportal 
Server are the foundation of the national sys-
tem. NTT Data and its Indonesian counterpart 

Indonesia NSDI: One Map for the Nation
Highlights

 � ArcGIS for Server and Esri 
Geoportal Server provide the 
foundation for the National Spatial 
Data Infrastructure.

 � Data is being made more readily 
available across the nation through 
the GIS-based NSDI.

 � Government agencies can now 
easily share geospatial information.

are implementing the project with guidance 
from Esri Professional Services. This spatial geo-
portal will provide access to the geospatial data 
throughout the country.
 Success of the NSDI relies on institutes and 
national data producers, including provinces 
and local governments, as well as the private 
sector, all working together. The goal is to in-
crease data availability to make it easy to find, 
access, and use online. This in turn will make 
geospatial data more accessible to the public, 
increasing its benefits.

Creation Through Legislation
The road to Indonesia’s NSDI began with a his-
toric move: the establishment of the Geospatial 
Information Act on April 21, 2011. Passage of this 
act has three main advantages: increased access 
to reliable geospatial information, more effec-
tive delivery of geospatial information, and the 
ability to use that data throughout the country. 
More effectively sharing necessary geospatial in-
formation between ministries was the goal. 
 With every cabinet meeting requiring that 
geospatial data be displayed, however, the reali-
ty of using geospatial data set in. Every ministry 
and nonministerial institution had to prepare 
its own data to report on the progress of na-
tional development. 
 In the beginning, the issues were related to 
questions of how to present the information on 
a map. Once government staff learned to repre-
sent their own datasets on a map, integrating 
the data with other ministers’ datasets turned 
out to be just as challenging. Different scales 
and formats made sharing information as the 
legislation requested a difficult task.

Better Data Access Through NSDI
These challenges made access to authoritative 
data that could be easily shared between parties 
very important. The logical step forward was to 
implement an environment in which stakehold-
ers, using technology, standards, and shared 
geospatial information, could interact to bet-
ter achieve their objectives at different political 
or administrative levels. On August 3, 2007, the 
Regulation of the President of the Republic of 

Indonesia No. 85/2007 took effect for the imple-
mentation of the NSDI.
 The NSDI project will help achieve good gov-
ernance of Indonesian geospatial data between 
national, provincial, and local governments, as 
well as nongovernmental organizations. The 
NSDI will support more efficient administra-
tion, especially in eliminating duplicate sets of 
the same data. The vision is for geospatial data 
to be more easily acquired and created through-
out the island nation by a strong foundational 
system. This will support regional development 
planning for provincial governments, as well as 
manage natural resources, protect the environ-
ment, and mitigate natural hazards, ultimately 
contributing to the overall economic develop-
ment of Indonesia.

GIS Is BIG in Indonesia
The agency charged with this vision is the 
National Coordinating Agency for Surveys and 
Mapping (Bakosurtanal), which is evolving 

Providing access to authoritative data to provinces, local governments, and the private 
sector through an easy-to-use online portal will increase the use and benefits of the data.
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Esri Geoportal Server provides the foundation for geospatial data that can be used across Indonesia.

into the Geospatial Information Agency (BIG). 
Before the Geospatial Information Act, 
Bakosurtanal was responsible for only provid-
ing basemaps up to a scale of 1:25,000. The new 
mandate for the agency will be to provide an 
implementation strategy and funding for base-
maps at various scales, from 1:1,000,000 all the 
way to 1:1,000. 
 Managing the NSDI project will involve 
many complex activities related not only to 
administrative matters but also to creating the 
right technical environment within govern-
ment institutions to be able to evaluate, select, 
and manage geographic information. The first 
phase of the project will be completed by mid-
2013 and will involve nine state institutions and 
two provincial governments. It will be consid-
ered successful if the developed NSDI complies 
with the original operational concept, uses ap-
proved standards, and increases the usefulness 
of Indonesia’s geospatial assets.
 Once the NSDI is established, every institu-
tion involved will be thinking of how to keep the 
momentum of this historic project going. More 
participants will be included, more applications 
designed to use the system, and a working com-
mittee created to continue to define the direc-
tion and policies of this national treasure.

For more information, contact Antonius 
Wijanarto, head of the Metadata Division, 
Bakosurtanal (e-mail: anton@bakosurtanal.
go.id), or Anak Agung, Esri (e-mail: agung@esri.
com).
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Chances are, if you are in need of groceries, 
gas, or other goods while in Finland, you will 
fi nd yourself in an S Group store. S Group is the 
largest retailer in Finland, with business sectors 
including grocery retailing; service stations and 
fuel trade; utility goods; hotels, restaurants, and 
tourism; car dealerships; and agricultural trade. 
Th e corporation has more than 1,600 locations 
throughout its home country, the Baltic coun-
tries, and Russia. 
 A factor in the corporation’s success (it 
controls more than 44 percent of the grocery 
marketplace in Finland) is its ability to under-
stand local customers to profi le business loca-
tions and plan the best product range at those 
locations. 
 Until a decade ago, if corporation reports 
were needed, they were created manually, and a 
report for a single business location took almost 
half an hour to make. Th e time involved meant 
it wasn’t possible to create reports for every 
business location. 
 “Location is an important factor, and it is 
essential that we understand what kinds of 
customers there are in each business’s area of 
infl uence,” says director Jari Löppönen.
  Furthermore, information must be created 
with the effi  ciency of factory production to be 
able to serve the large organization and huge 
number of business locations.
 To attain these goals, S Group’s development 
and support organization, SOK Corporation, 
has been using GIS technology since the early 
2000s. SOK staff  had been on the lookout for a 
solution that would assist them in understand-
ing the entire supply chain of their business, 
from merchandising to marketing. After discus-
sions with Esri Finland Oy, Esri’s distributor, 
SOK staff  decided ArcGIS was the only solution 
that could provide them with the scalability, 
data integration, and usability they needed.

Productizing Reporting with GIS
When SOK’s Business Intelligence Competency 
Center (BICC) began using ArcGIS, the benefi ts 
became obvious. BICC staff  used the software to 
automate profi ling reports for each of its 1,600 
business locations. Business location profi l-
ing reports are based on SOK’s member-owner 
purchasing information, as well as Statistics 
Finland’s annual Grid Database, which off ers 
versatile statistical information on the popula-
tion across all of Finland, divided into squares 
measuring 250 by 250 meters.
 Profi ling reports are generated by combin-
ing a report compiled using IBM Cognos with a 
map of a store’s area of infl uence created using 
ArcGIS. Th ey are created automatically for all of 
S Group’s business sectors, with versions vary-
ing slightly depending on each sector’s needs.
  SOK can run a full business location-specifi c 
report for the chains, and each store may also 
run its own reports through a browser interface. 
For the purpose of concept design and strategic 
management, separate versions of the reports 
are created for the directors of the chains, in-
dicating the distribution and highlights of each 
chain’s customer profi le. Diff erent versions of 
the reports are also provided for the needs of 

Analyzing Location for the Most Profi table Supply Chain
Highlights

 � GIS generates full business location-
specifi c reports for the chains, and 
each store can easily run its own 
reports.

 � Different functions can be chained 
together in GIS geoprocessing 
models.

 � ArcGIS can model the likelihood 
that residents from different areas 
will do business at new locations.

SOK’s Internet map application makes it easy for staff to discover and analyze information for its 
best stores.

management at regional cooperative societies. 
  “Geographic information has traditionally 
been an island of its own, separate from other 
reporting,” says Juha Järvi, information manag-
er. “In our solution, geographic information and 
IBM Cognos reporting are integrated together.”
 Th is solution has been successful in part be-
cause of the accurate geographic information 
on the population in Finland that exists in the 
Grid Database. Another factor of success has 
been the skill and cooperation between SOK, 
IBM, and Esri. 
 “As easy as a single report looks, there is a lot 
of work done in the background by all parties,” 
says Järvi. “Th ese kinds of results could not be 
achieved without merging the diff erent parties’ 
know-how.”

Fine-Tuning the Product Range
Profi ling reports are used to plan the merchan-
dising in each business location. Information 
gathered this way is extremely important and is 
at the heart of business operations. For example, 
if in a certain area there are more families with 
children than the national average, the business 
location’s product range can be fi ne-tuned to 
better meet the needs of those families. 
 Says Vesa Honkonen, GIS manager, “Our goal 
is to adapt the chain concept regionally so that 
each of our business locations is able to off er a 
product range that meets demand in its region. 
We are able to create reports that profi le the 
types of households and people living in each 
business location’s area of infl uence and show 
how far customers travel to visit each one.”
 Th is directly supports business operations 
and the planning of the product ranges at indi-
vidual stores, which works to the advantage of 
both SOK and its member-owners. Customers 
receive services that are better targeted at them, 
and higher customer satisfaction increases the 
sales and profi tability of each business location. 

Accurately Forecasting Store Infl uence
SOK analyzes business locations’ areas of infl u-
ence for many other applications, such as net-
work planning. Whether looking at opening a 
new location or closing one, ArcGIS is used to 
model potential regional infl uence, or the likeli-
hood that residents from diff erent areas will do 
business at the new location. Th is information, 
in turn, can be used to forecast the annual sales 
volume of the new business location.
 “Th is is where GIS shows its strengths,” says 
Honkonen, “as it can be used to build geopro-
cessing models where diff erent functions are 

chained together, and all the steps that are 
necessary for an accurate forecast can be calcu-
lated in a single run.”
 Th is is very important, since every year, SOK 
opens several new business locations, some of 
which have millions of euros invested in them. 
In each case, forecasts provide the management 
of both the regional cooperative store and the 
chain with fact-based support for their invest-
ment decision.
 ArcGIS can be used to calculate the eff ect 
of these new stores on the existing network of 

business locations. Th e calculation 
is used to forecast how much a new 
business location would eat away 
at the sales of other stores in the 
same retail chain or how much the 
discontinuation of an existing store 
would increase those stores’ sales. 

Targeting Direct Marketing
Millions of catalogs are sent out, and 
ArcGIS helps ensure they are sent to 
the right homes. Traditionally, dis-
tribution areas have been planned 
quite roughly, largely guessing at the 
most appropriate location. Using 
profi le reporting and the area of 
infl uence information, the distri-
bution of catalogs can be targeted 
much more eff ectively to serve the 
purpose of each. 
   “When we better target each 
customer group,” says Löppönen, 
“we have more satisfi ed member-
owners and achieve clear savings 
and more sales.” 

   SOK also uses GIS to generate easy-to-use 
map services for diff erent business areas, which 
contain statistical information on the popula-
tion and member-owners and location infor-
mation on competitors, all at diff erent regional 
levels. Map services can also be tailored to the 
diff erent needs of chains. 

For more information, contact Vesa 
Honkonen, GIS manager, SOK (vesa.honkonen@
sok.fi ).
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Maps created using GIS technology are be-
ing used to identify wildlife habitats to pro-
tect and other sensitive areas to conserve in 
Afghanistan, including places such as Band-e-
Amir, the country’s first national park.
 Band-e-Amir is a chain of six deep lakes, situ-
ated in a desert area high in the Hindu Kush 
mountains. They are separated by mineral de-
posits of white travertine limestone and lie like 
a jeweled necklace on a woven rug.
 With the changing light and moving moun-
tain shadows, these lakes range in color from 
faint turquoise to intense shades of blue, and 
their placid glass surfaces mirror the surround-
ing peaks. Ibex (wild goats) and urial (wild sheep) 
can be seen roaming along the red cliffs. Afghan 
snow finches also make the area their home.
 Afghanistan’s government declared Band-
e-Amir, which is one of the most spectacular 
travertine systems in the world, a national park 
on Earth Day in 2009. The Wildlife Conservation 
Society (WCS), funded by the United States 
Agency for International Development 
(USAID), played a strategic role in working with 
Afghanistan’s citizens and agencies to open the 
park, which draws Afghan tourists who swim 
in the lakes and rent paddleboats. WCS uses 
ArcGIS for Desktop to develop sustainable re-
source management plans for the park and 
other areas throughout the country.

NGO Non-Governmental
Organization

Afghans Work to Preserve Band-e-Amir National Park Habitats
GIS Technology Plays a Role in the Conservation Quest

Highlights
 � ArcGIS helps model where goats 

and large cats live and migrate 
relative to the land Afghans use for 
farming and grazing.

 � WCS uses ArcGIS to develop 
sustainable resource management 
plans for the park.

 � GIS is used to calculate and rank 
ecosystems and show these areas 
on maps.

 For example, ArcGIS was used to create 
maps of habitats for ibex, wild cats, and snow 
leopards. The technology was also used to cre-
ate a map of biologically significant wetlands 
and important bird habitats, including pro-
posed protected areas. One of the important 
bird areas that was identified and mapped was 
Band-e-Amir.

A Hard Sell
In 2011, the country continued expanding its 
environmental protection policies, which is ex-
traordinary because conservation has not been 
part of Afghan cultural thinking. This foreign 
concept has been a hard sell, especially when 
80 percent of the population’s livelihood is tied 
to natural resources, such as rangeland, which 
is used for pasture, and shrubs and timber, 
which are used for fuel. War has made matters 
worse by displacing millions of people who have 
been forced to find shelter, fuel, and food while 
on the move. Forests have been cut down to 

obtain wood for fuel, grasslands have been de-
graded, and soils have blown away. In a country 
fraught with so many problems, the establish-
ment of a national park is phenomenal.

Building a GIS
WCS consults with Afghanistan’s National 
Environmental Protection Agency, central and 
local governments, and communities to brain-
storm about issues, develop concepts, and build 
the country’s capacity to protect and restore the 
environment.
 In 2006, WCS worked with a team of local cit-
izens to gather terrain, habitat, and species data 
for a database; process that data in GIS; and cre-
ate maps to help them better understand and 
address the country’s environmental needs.
 Muhammad Ayub Alavi, a geologist born in 
Bamyan Province who works as a WCS con-
servation specialist in Band-e-Amir, explains 
how GIS supports conservation plans for his 
country. “We are using GIS to analyze habitat, 

ecoregions, and wildlife populations. The gov-
ernment sanctioned us to create the first pro-
tected area system plan for the country. GIS 
shows information that lays the general founda-
tion for our work for the next 25 years, which is 
outlined in our system plan. We have used it to 
prioritize the entire country’s surface and desig-
nate areas that should be protected.”
 To do this, the GIS team developed and ran 
different types of models to show where goats 
and large cats live and migrate and the land that 
Afghans use for farming and grazing their ani-
mals. This helped policy makers and scientists 
better understand the needs of both humans 
and wildlife.
 Conservation projects are limited by re-
sources, ownership, and government goals, so 
WCS needed to focus its efforts, taking on one 
project at a time. Therefore, WCS and scientists 
assigned values to criteria that helped them 
decide where to concentrate their efforts. The 
most important criterion was the variety of 

Six deep lakes comprise Band-e-Amir, which became Afghanistan’s first protected national park on Earth Day in 2009.
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species an area could support. Each ecoregion 
has a distinctive composition and pattern of 
species distribution because of the area’s soil, 
water, climate, and landforms.
 Elevations in the Afghan landscape change 
rapidly, and that affects water, soil, land, and 
climate. Therefore, the habitats in the country’s 
ecoregions can contain a wider range of vegeta-
tion and wildlife species than, say, a flat expanse 
of desert. The team assigned priority ratings to 
the areas that had the widest ranges of biodi-
versity within the ecoregions of high mountain 
desert, plain desert, or alpine and sabal pine for-
est land cover.
 Another prioritizing criterion was the endan-
germent categories assigned to certain animals 
that roam Afghanistan. At the top of the list is the 
Marco Polo sheep (Ovis ammon polii), which is the 
largest mountain sheep in the world. The snow 
leopard was also high on the WCS priority list.
 WCS used ArcGIS for Desktop to calculate 
and rank ecosystems and show these areas on 
maps. Because the maps were going to be used 
as the foundation for discussing with stake-
holders what areas to conserve, WCS experts 
also factored in security, logistics, budget, and 
history.
 When government policy makers were pre-
sented with these findings, they agreed to im-
plement conservation plans at three major sites. 
First was the Wakhan Corridor, which is part 
of the Silk Road network between Afghanistan 
and China. Second was the Hazarajat Plateau, 

where Band-e-Amir National Park is located. 
Third was the Eastern Forest Complex, which 
contains some of the last temperate conifer-
ous forest in the Greater Himalayan mountain 
range. It is home to the snow leopard and at 
least five other wild cat species. GIS was exten-
sively used by researchers to analyze change, 
classify forest cover, and demonstrate forest 
degradation in that area.
 The national government sanctioned Band-e-
Amir as a national park, but it is up to the local 
people to manage it. With funding from USAID, 

WCS is working with citizens to develop the 
park’s management plan and train rangers and 
game wardens. WCS has also implemented an 
environmental education program for schools 
and works with local communities and cen-
tral and provincial governments to ensure that 
wildlife and forestry protection policies are be-
ing developed and enforced.

For more information about Esri technology 
for managing, analyzing, and mapping wildlife 
data, visit esri.com/conservation.

Habitat maps, such as this one that shows the location of important bird areas and 
biologically significant wetlands in Afghanistan, are used by the Wildlife Conservation 
Society to prioritize the entire surface of Afghanistan and designate areas that should be 
protected. (Photos and map courtesy Muhammad Ayub Alavi.)

The Eastern Forest Complex, home to snow leopards and several other wild cat species, 
is a conservation priority.
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Community News

ArcGIS Online . . . cloud GIS . . . mobile GIS. 
They all add up to one conclusion: 2012 is not 
the year to miss the Esri International User 
Conference (Esri UC), to be held July 23–27 at 
the San Diego, California, Convention Center. 
GIS is experiencing a generational change, and 
the Esri UC is the best place to find out what 
that means for you and how you can start mak-
ing the most of it.
 Through hundreds of learning and network-
ing opportunities and user presentations, you’ll 
see how the ArcGIS system makes it easier than 
ever to take advantage of the latest develop-
ments so you can extend the use of GIS across 
your organization and to the public.

See How Your Colleagues Are Using GIS
The Esri UC is your chance to gain valuable 
insight from the experiences of other GIS pro-
fessionals. Whether they’re from your own in-
dustry or in an unrelated field on the other side 
of the globe, chances are they share many of 
the same challenges. They must do more with 
less and meet ever-changing demands while 
proving the growing value and potential of geo-
spatial technology. You can hear their stories 
at user presentations or meet one-on-one at 
user group meetings tailored to your industry 
or region. 

Find All the Solutions You Need Under 
One Roof
The Esri UC is a celebration of geospatial tech-
nology. Today, that involves a host of comple-
mentary technologies that bring GIS to a new 
level, including cloud computing, mobile de-
vices, imagery, and many more IT products and 
services. 

Your One-Stop Solution for GIS Learning, Networking, and Inspiration

Join the Brightest Minds in Geospatial Technology at the Esri UC

 The GIS Solutions EXPO at the Esri UC is the 
place to find it all. You can connect with leading 
IT providers and explore their latest offerings, 
get hands-on training and one-on-one tech sup-
port from Esri experts, and meet Esri’s industry-
specific teams to discuss your work and get 
advice. These interactions could result in new 
insights that will take your GIS projects to the 
next level this year.

Demystify the Cloud
As more and more systems move toward cloud 

platforms, there could soon be a doubling of 
GIS users. With increased access to geospatial 
information, more people can bring geographic 
insight to their work and make better decisions. 
The Esri UC will show you how the cloud can 
help you save time and money; better share 
geospatial information within and among or-
ganizations; provide broader public access 
through easy-to-use maps and applications; 
and build online portals to manage, view, and 
analyze your data. Cloud GIS is evolving quickly, 
but the Esri UC will help keep you up to speed.

Put GIS in the Palm of Your Hand
The rich geographic insight of GIS is no longer 
confined to desktops and servers. Today, mobile 
mapping tools can give field-workers and the 
public a real-time, spatial view of what’s hap-
pening so they can take informed action on the 
spot. The Esri UC will help you gain the skills 
and best practices you need to take your GIS 
on the road. You’ll see how mobile GIS enables 
stronger intelligence by integrating crowd-
sourced data via social media and provides bet-
ter real-time common operational pictures for 
situational awareness. 

Realize the True Power and Potential of GIS
The Esri UC’s 14,000 attendees include repre-
sentatives from large and small corporations, 
nonprofit organizations, research institutions, 
and nearly every government entity you can 
think of. This amounts to a treasure trove of 
practical insight. It’s also a testament to the fact 
that almost every kind of undertaking benefits 
from the power of GIS. From the opening pre-
sentation on the main stage to the smallest ses-
sion room, you’ll be inspired by the innovative 
ways GIS is helping address important issues 
around the world. 
 You can’t get this comprehensive combina-
tion of firsthand information anywhere else. 
Make sure you’re taking full advantage of Esri 
technology by joining us in San Diego this sum-
mer, July 23–27.

Learn more and register at esri.com/uc.

The Esri UC is a celebration of geospatial technology. Above is the ArcGIS Island from 
Esri UC 2011.

Thousands of GIS users around the world are 
expected to attend Esri regional user conferenc-
es of sweeping international scope this coming 
October and November.
 Whether you’re a new user of Esri’s GIS 
software or a seasoned GIS professional, 
you’ll quickly learn why these are much more 
than typical user conferences; they’re portals 
through which you and other high-tech, social, 
economic, business, and environmental lead-
ers will pass to discover new spatial knowledge 
that can shape your region and our planet.
 “Esri remains firmly committed to building 
tools you can use to understand and solve the 
pressing geographic problems that your re-
gion, and the world, faces every day,” says Jack 

Esri Distributors to Host Regional  
User Conferences in October and November

Dangermond, founder and president of Esri. 
“We firmly believe that acting responsibly re-
quires understanding. These regional user con-
ferences condense the very best of GIS into just 
a few days of intense learning and networking 
that will significantly promote these goals.”

Why Attend a Regional User Conference?
Built on an idea at Esri that a worldwide col-
laborative spirit fuels a fundamental shift in the 
way we understand our world, the regional user 
conferences will offer you opportunities to learn 
firsthand about the latest in Esri technology by 
connecting with Esri software specialists and 
other GIS professionals from around the world. 
In the process, you’ll strengthen your GIS skills 
and knowledge while learning some of the in-
dustry’s best practices and techniques for en-
suring more efficient workflows.
 Offering multiple technical workshops and 
presentations, these user conferences will be 
the perfect atmosphere in which to strategize 
and craft more ways for professional and eco-
nomic success.

Venues Around the Globe

Esri Latin America User Conference 
(LAUC)—October 4–5 in Buenos Aires, 
Argentina, at Centro de Convenciones, 
Universidad Católica Argentina. Hosted by 

The training department of Esri España enjoys the relaxation area after a busy day at the 
2011 European User Conference in Madrid, Spain. 

Enthusiastic GIS users share the latest 
information in a bustling hall at the 2011 
Latin America User Conference in San 
Jose, Costa Rica.

Aeroterra S.A. For more information, visit esri.
com/lauc.

Esri European User Conference (EUC)—
October 15–17 in Oslo, Norway, at the Oslo 
Kongressenter. Hosted by Geodata A/S. More 
details can be found at esri.com/euc.

Esri Asia Pacific User Conference (APUC)—
November 5–7 in Auckland, New Zealand, at 

SKYCITY Convention Centre. Hosted by Eagle 
Technology Group, Ltd. Visit esri.com/apuc.

Middle East and Africa User Conference 
(MEAUC)—Information regarding the Middle 
East and Africa conference was not confirmed 
as of press time.

Learn more and register at esri.com/events.
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Developing The International Encyclopedia of Geography

“Crossing Borders”
A column by Doug Richardson,
Executive Director,
Association of American Geographers

I am pleased to announce that the Association 
of American Geographers (AAG) will under-
take one of the most ambitious and poten-
tially far-reaching publication projects in the 
recent history of the fields of geography and 
GIScience. This will be a 15-volume work, to be 
published both in hard copy and online, ten-
tatively entitled The International Encyclopedia 
of Geography: People, the Earth, Environment, 
and Technology.
 This four-year project will engage geogra-
phers, GIScientists, and geographic societies 
around the globe, and its editors and contribu-
tors will reflect the international and inter-
disciplinary nature of our activities. The sheer 
scale of this undertaking, in terms of its length, 
depth, and international scope, has not, to my 
knowledge, been attempted before. 
 In-depth entries of up to 10,000 words will 
allow key topics and concepts in geography 
and GIScience to be analyzed and presented in 
ways that recognize their inherent complexity. 
Annual interactive online updates and exten-
sions to supplemental material and resources 
will enhance the value of the encyclopedia to 
the researcher and the user alike. The scope 
and range of the publication will enable a much 
fuller discussion of the multiple subdisciplines 
and perspectives of modern geography than is 
typically the case in such endeavors and will 
permit the engagement of interrelated ideas 
and topics from other closely aligned fields.

Scope and Vision of the Project
The goal of the project is to create the most 
comprehensive and authoritative in-print and 
online resource covering a field broadly de-
fined to include

•	 Human	geography
•	 Physical	geography
•	 Geographic	information	science	and
 systems
•	 Study	of	the	earth
•	 Study	of	the	environment

 Our vision is that this resource will become 
the first and foremost location for all those 
needing scholarly, authoritative information 
about these fields for decades to come. Initial 
publication will be simultaneously in print and 
online.

It will be available to a worldwide audience, 
which will have a comprehensive, accurate 
and regularly updated account of the field 
at its fingertips. The level of information will 
appeal to everyone from the advanced under-
graduate to top scholars in the field. The ency-
clopedia will provide accessible introductions 
to basic concepts, as well as sophisticated de-
bates in contentious areas. 
 Where appropriate, it will bring perspec-
tives from across the spectrum of science, so-
cial science, and the humanities to bear on the 
topics it explains and explores. We also plan 
to encourage coauthorship by collaborative 
teams of GIScientists and human and physical 
geographers to provide comprehensive cover-
age of cross-cutting topics. 
 What distinguishes this project from other 
encyclopedias is that it will be truly interna-
tional, and it has the institutional support of 
the AAG and other major geographic associa-
tions from around the world. This institutional 
support will enable the encyclopedia to be 
updated on an ongoing basis, and as such, it 
has the potential to become the authoritative 
reference work in the fields of geography and 
GIScience for decades to come. 
 In sum, we intend to provide a serious, com-
prehensive, scholarly, in-depth, peer-reviewed 
overview and analysis of these fields for an 
interdisciplinary audience of scholars, gradu-
ate students, advanced undergraduates, pro-
fessionals, and other interested researchers, 
as well as the general public. Our goal is to 
establish, regularly update, and maintain The 
International Encyclopedia of Geography as 
the world’s leading reference resource for the 
field—one that genuinely engages the needs 
of international academic and professional re-
search communities.

Structure and Process of the Project
The International Encyclopedia of Geography 
will contain approximately 5,000,000 words, 
or 9,000–10,000 printed and bound pages, in 
15 volumes, including an index. More than 
1,000 illustrations and color photographs will 
also be included. The AAG, through its editor in 
chief and an international editorial team, will 
be responsible for ensuring that the entries are 
relevant, accurate, and consistent and, in so 
doing, ensure that each of the entries and the 

encyclopedia as a whole are high quality. At 
least two peer reviewers will assess each entry 
to ensure that it conforms to well-established 
standards of scholarly publication and fairly 
and adequately presents the state of the field 
for the subject matter.
 In consultation with others, the AAG lead-
ership has selected an experienced and dis-
tinguished editorial team, which will direct 
the overall project and guide the way in de-
veloping a taxonomy that knits together the 
research in these fields and provides balanced 
and comprehensive coverage. The core edito-
rial team consists of an editor in chief and five 
distinguished general editors, each of whom 
will work with eight subject-matter section 
editors who represent relevant subfields and 
will guide approximately 40 entries each. The 
core general editors, all of whom have broad 
networks of contacts in their areas of exper-
tise, as well as strong editorial experience with 
leading publications, are Michael Goodchild 
(GIScience and technology), Dick Marston 
(physical geography), Audrey Kobayashi (hu-
man geography), Noel Castree (human–nature 
interactions), and Weidong Liu (economic 
geography and regional development); I will 
serve as the editor in chief. 
 After considerable care has been taken to 
finalize the taxonomy of the entries and the 
choice of contributors, the first drafts will be 
commissioned. When reviewed and finalized, 
they should provide a state-of-the-art analysis 
and discussion written in an accessible style in 
keeping with the aims of a definitive reference 
work. In addition to the entries themselves, 
we anticipate including an editorial introduc-
tion, time scale of key developments in the 
field, lexicon by subject, index, and several 
appendixes.
 We have already appointed a project man-
ager to provide a single point of contact for the 
editor in chief, general editors, section editors, 
and contributors and to oversee an online in-
teractive manuscript submission and peer 
review process. The project manager resides 
within the AAG headquarters office and as-
sists with project administrative matters.
 The International Encyclopedia of Geography 
will be published in conjunction with Wiley-
Blackwell, with which the AAG has recently 
concluded extensive negotiations and a 

publishing agreement regarding the project. 
Distribution of the encyclopedia will explicitly 
reflect the international scope of the project.

Call for Participation
Significantly, as AAG president Ken Foote 
recently pointed out, The International 
Encyclopedia of Geography “will be an influ-
ential work for years to come, as well as an 
important community-building project within 
the discipline both nationally and internation-
ally.” As such, please give careful thought to 
those leading members of the geography and 
GIScience communities around the world we 
might encourage to apply for section editor-
ships to help lead this project. We also will 
seek to engage younger editors and contribu-
tors who are working at the cutting edges of 
new directions in geography and GIScience, 
including those who can address the evolving 
nature and diversity of our discipline and our 
rapidly changing GIS and related geographic 
technologies.
 There will be ample opportunity for very 
broad participation by the geography and 
GIScience community in this landmark proj-
ect. As we move forward over the next few 
months with the initial organizational steps, 
I encourage you to offer your suggestions for 
candidates for leading editorial roles and au-
thors for the project or to indicate your own 
interest in being considered as a contributing 
author or editor. Please submit your ideas or 
comments to Joy Adams (jadams@aag.org), 
AAG’s managing editor for the encyclopedia, 
and she will document and pass these on as 
appropriate. Special information and discus-
sion sessions also are scheduled for the AAG 
Annual Meeting in Los Angeles, California, 
next year for those who wish to learn more 
about the The International Encyclopedia of 
Geography. Thanks for your ideas and sugges-
tions, and I look forward to working together 
with you on this most engaging project in the 
years ahead.

Doug Richardson
drichardson@aag.org

The Urban and 
Regional Information 
Systems Association 
(URISA) is excited to 
announce its mile-
stone 50th anniversa-
ry annual conference 
in 2012. GIS-Pro 2012 will take place from 
September 30 to October 4 in Portland, Oregon.
 This year’s conference will be cohosted by the 
Northwest GIS Users Group (www.nwgis.org), 
greatly expanding the amount of knowledge 
sharing and connections during the event.

URISA to Celebrate 50th Anniversary Conference in Fall 2012
 The first URISA conference was held in 1963 
and was known as the Annual Conference 
on Urban Planning Information Systems and 
Programs. Anniversary conferences in 1977 
(15th), 1987 (25th), 1992 (30th), and 2002 (40th) 
included plenary and special sessions to high-
light benchmarking activities, and a number of 
papers were commissioned to create a written 
record of URISA’s progress, achievements, chal-
lenges, and prospects. URISA’s founding leaders 
are hard at work developing exciting ways to 
commemorate the occasion in Portland.

 At the same time, the conference committee, 
led by Claudia Paskauskas, GISP, East Central 
Florida Regional Planning Commission, and Al 
Little, City of Hamilton, Ontario, has developed 
a not-to-be-missed agenda covering timely top-
ics ranging from GIS return on investment and 
server technology/cloud computing to busi-
ness process reengineering and effective map 
communication. Conference presenters from 
around the globe represent young profession-
als, midcareer managers, and the influencers 
and leaders in the field.

 The conference will feature an improved at-
tendee experience, with a mobile conference 
app and exciting networking events in the 
works. Ignite sessions, Dev Meet Ups, speed 
networking, and—perhaps—a microbrewery 
geocaching challenge will further celebrate this 
milestone URISA conference.

For regular updates and conference details, 
visit www.urisa.org and follow the conference 
on Twitter (#gispro2012). See you in Portland!
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“Geo Learning”
A column by Daniel C. Edelson,
Vice President for Education, National Geographic Society

I have been a fan of citizen science for many 
years, but I do not think the citizen science 
movement has had the educational impact that 
it could. Citizen science is the name for scientifi c 
research projects that engage members of the 
public in some aspect of their research. Th ere 
have been some high-profi le citizen science 
projects recently in which members of the pub-
lic have conducted image analysis and solved 
protein-folding problems, but the overwhelm-
ing majority of citizen science projects involve 
crowdsourced data collection.
 For example, some of the largest and longest-
running citizen science projects are in orni-
thology. In projects like the National Audubon 
Society’s Christmas Bird Count and the British 
Trust for Ornithology’s Garden Birdwatch, bird-
ers contribute their observations to databases 
that scientists use to track trends in bird popula-
tions and species distributions.
 Th ese two projects, like many others, fall into 
a category of citizen science project that I call 
community geography. In community geography 
projects, the data is georeferenced and used for 
spatial analysis. 
 Community geography projects can be a 
boon for researchers. Volunteer data collectors 
provide investigators with the opportunity to 
obtain a quantity and geographic range of data 
that would not be practical through any other 
mechanism. Th ey are also a boon to partici-
pants, who get to join a community; participate 
in something meaningful; and, in many cases, 
learn some new science. 
 For as long as I’ve known about them, I’ve 
been fascinated by the educational possibili-
ties of community geography projects. I’m a 
big believer in both inquiry-based learning and 
breaking down the boundaries between school 
and the real world. Community geography does 
both—except for one thing. Collecting data is 
only one part of the scientifi c process, and most 
community geography projects only engage par-
ticipants in data collection. 

Unlocking the Educational 
Potential of Citizen Science

 In the stereotypical community geography 
project, participants take measurements or re-
cord observations and submit them to a central 
database for scientists to analyze. In some cases, 
participants are able to see a map of the data that 
has been submitted or see results of previous 
analyses that have been conducted by scientists. 
However, it is very rare that participants have a 
chance to create and interpret visualizations or 
analyze data themselves. 
 After talking to organizers of community ge-
ography projects, I’ve learned that most of them 
would prefer to provide their participants with 
opportunities to work with the data, but they 
lack the resources or expertise to create tools 
that would enable their participants to do their 
own visualization or analysis. 
 So, a few years ago, National Geographic—
with support from Esri and others—set out to 
create a web-based platform for community 
geography that would provide participants with 
the ability to visualize and analyze their own 
data using GIS. We call this platform FieldScope. 
Th e idea behind FieldScope is that it is designed 
specifi cally to support citizen scientists—indi-
viduals who are interested and invested in re-
searching a specifi c scientifi c question but who 
lack the training or technical skills of a scientist. 
Th is has required that we create easy-to-use in-
terfaces and off er users a set of analytic tools that 
are either familiar or easy for a novice to grasp. 
 One of the fi rst FieldScope projects that we 
deployed is dedicated to studying water quality in 
the tributaries to the Chesapeake Bay. Working to-
gether with environmental educators throughout 
the Chesapeake Bay watershed, we identifi ed a set 
of water quality measurements that could be done 
by students and teachers across a wide range of 
grades, and we created a FieldScope application 
that displays not just student-collected water 
quality data but also a wide variety of data layers 
describing the land in the watershed, including 
land use, impermeability, and nitrogen yield. 
 We also provided users with analysis tools 
that enable them to create time plots and 

scatterplots for the data that they have collected, 
and we implemented a set of hydrologic analysis 
tools that will help them understand the under-
lying dynamics of the watershed. For example, 
we have provided users with a fl ow path tool that 
allows them to click anywhere in the watershed 
and see the path that water will fl ow from that 
point to the bay. Users might employ this tool to 
see the portion of the river system that would be 
aff ected by a point source of pollution. 
 Th is Chesapeake water quality project has 
proved very popular in public schools; in the 
two years that it has been active, more than 
600 teachers have received training on the soft-
ware, and we have recorded more than 40,000 
visits to the site. It is also succeeding in engag-
ing users in analysis. In the fi rst three quarters 
of 2011, we recorded more than 75,000 geopro-
cessing events and more than 45,000 uses of the 
query tools. 
 In the 2011–12 school year, both Fairfax County, 
Virginia, and Anne Arundel County, Maryland, 
have incorporated the project into their science 
curricula for all middle school students. 
 With support from the National Science 
Foundation, we are currently in the process of 
expanding FieldScope’s functionality and creat-
ing authoring tools that will enable the broadest 
possible community of citizen science projects to 
build FieldScope applications for their own users. 

Th is spring, we will be launching FieldScope ap-
plications for two national community geogra-
phy projects: Project BudBurst, which is studying 
plant phenology, and Frogwatch, USA, which is 
studying the distribution of amphibian species. 
 FieldScope, with its carefully designed user 
interface and specially selected GIS tools, is be-
ginning to unlock the potential of citizen science 
as a learning experience. Teachers and students 
have responded enthusiastically to the opportu-
nity to participate in geospatial analysis of data. 
In part, their enthusiasm stems from the fact 
that it’s data about their own community that 
they helped collect. Administrators, in turn, are 
seeing that the entire experience of community 
geography is enabling them to achieve important 
learning outcomes for both science understand-
ing and science skills.
 Our goal over the next few years is to bring this 
powerful educational experience to as broad an 
audience as possible, young and old, in school 
and out. 

For more information about National 
Geographic FieldScope and the Community 
Geography Initiative, visit natgeoed.org/
fi eldscope.

Follow Daniel Edelson on Twitter: 
  @NatGeoEdelson. A FieldScope map from the Chesapeake Water Quality Project showing a student’s water 

quality measurement. 

First International Geospatial 
Geocoding Conference a Huge Success
More than 200 attendees from around the world descended on the Esri campus in 
Redlands, California, for the First International Geospatial Geocoding Conference 
(IGGC) in December 2011. The event was sponsored by the Agency for Toxic 
Substances and Disease Registry; the Centers for Disease Control and Prevention, 
National Center for Environmental Health; NAVTEQ; the University of Southern 
California Spatial Sciences Institute; and Esri.
 Deliberations were far ranging, spanning from discussions on how to use refer-
ence data layers and algorithms to produce geocoded data to scientifi c studies for 
investigating such topics as disease propagation and health service delivery to how 
geocoding accuracy may impact policy making at all levels of government.
 The conference opened with a keynote from Esri’s Donald Cooke, who discussed 
the history of geocoding starting with the creation of the original Census DIME 
fi les—the predecessor of today’s TIGER fi les.
 Papers were presented in two tracks and can be found in the academic jour-
nals Transactions in GIS, edited by Dr. John P. Wilson of the University of Southern 
California, and Spatial and Spatio-temporal Epidemiology, edited by Dr. Andrew 
Larson of the Medical University of South Carolina. The former is composed of 
articles that present advances in the science, development, and engineering of 
geocoding approaches that are technical in nature, while the latter contains articles 
that describe advances in the use of geocoded data in the health sciences that are 
applied in nature.
 The second day of the conference opened with a keynote by Mark Greninger, 
geographic information offi cer for Los Angeles (LA) County. Greninger impressed 
the audience with the scope and magnitude of the systems in place at LA County, 
discussing how geocoding technology serves civil society across its diverse popula-
tion and the consequences of not producing accurate results, including the loss of 
life and property.
 Next, Lightning Talks given by a diverse group of academics, government offi -
cials, and industry speakers led the way into two parallel tracks of breakout sessions. 
These sessions were working groups focused on address standardization, confi den-
tiality and ethics, volunteered geographic information, and regional differences in 
geocoding. Each session produced and reported on a set of action items to drive 
research and development priorities across industry, academic, and government 
agendas. 

  A panel discussion ended the conference. Led by Esri’s 
Christophe Charpentier, this panel represented the interests 
of federal agencies (Ama Danso—Census; Jon Sperling—US 
Department of Housing and Urban Development), local gov-
ernments (Mark Greninger—LA County), data producers (Dan 
Gibbons—NAVTEQ), the health community (Dave Stinchcomb—
Westat), and industry groups (Don Cooke—Esri).

For more information and to keep current with activities, visit www.
geocodingconference.com. The IGGC was supported in part by Cooperative 
Agreement Number 1H13EH000793-01 from the Centers for Disease Control and 
Prevention. The contents of this article do not necessarily refl ect the offi cial views of 
the Centers for Disease Control and Prevention.

Dan Gibbons
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“Managing GIS”
A column from members of the
Urban and Regional Information Systems Association

GIS Matters in 2012!
By Kathryn McSorley, GIS Specialist, Bergen County, New Jersey

We have all lived through 
the past two years of shrink-
ing budgets and staff  and 
wondered whether GIS still 
matters in 2012. “Of course it 
matters,” is your fi rst reaction. 
It must be those that don’t un-
derstand GIS that place these 
burdens upon us to do more 
with less, as if we are master 
magicians. But still, how does 
one go about proving that GIS 
still matters? By succeeding.
 Just because our resources 
have been reduced doesn’t 
mean we are entirely ham-
strung. Th ere are still oppor-
tunities available to us as GIS 
managers to grow geospatial 
technology. During these fi s-
cally unsure times, our GIS enterprises can ben-
efi t from some healthy pruning and allow us to 
refocus and think about new and innovative 
paths for us to explore. Here is my road map:

Clean out the clutter. Th is step hurts—I don’t 
deny it. It’s time to ditch all those old fi les and 
manuals you haven’t used in a decade. Th is 
will help you reevaluate what is important 
to your operations and what is just eating 
up your resources. I have had the same offi  ce 
space for the last 18 years, and the only time 
I ever purged was when I was pregnant with 
my twins 4 years ago. So, when news broke of 
our offi  ces moving, I was struck with dread. 
Moving is one of the most stressful events one 
can experience—and for many of us, our offi  c-
es are a second home. Embracing the idea of 
thinning out my stash of Solaris manuals and 
ancient versions of ARC/INFO discs was the 
best thing I ever did. Be honest—how many 
of you still have them sitting in a cabinet, just 
in case we need to go back to command-line 
editing? Not only did this purging help me re-
alize what I didn’t need anymore, but it was 
a walk down memory lane, reaffi  rming what 
I have accomplished over the years by myself 
in that offi  ce. It also provided a chance to re-
fl ect on how far we’ve come. Recycling all the 
old equipment felt good too. I now have a nice 
tidy setup for my fl eet of tablets where my old 
dinosaur of a digitizer once stood. During this 
process, don’t forget to go through all those 
ancient digital fi les also—the cost associated 
with backup systems and disaster recovery for 

NetworkingFocus on DataClear Out Clutter Fine-Tune Operations

• Files—digital and 
paper

• Manuals
• Media
• Equipment
• Decide what to
 - Keep
 - Archive
 - Recycle
 - Auction
 - Toss out

• Workflow analysis
• Personnel reassignment
• Server configuration
• Firmware updates
• Database efficiency and 

logs
• Network performance
• Backup systems
• Disaster recovery

• Refresh your data 
warehouse.

• Reconnect with data 
sources.

• Create good metadata for 
your catalog.

• New data brings new 
opportunities.

• Training, conferences, 
 and user groups are key 

locations to gain a fresh 
perspective.

• Make connections and 
collaborate on projects by 
pooling funding.

• Sharing services can 
expand your GIS.

1 2 3 4

Here is a road map to an innovative, clean/mean local government GIS. 

documents that have been replaced can add 
up quickly. 

Fine-tune your operations. Th ink of this as 
preventive maintenance. Taking the time to 
make sure your essential services are work-
ing optimally will pay off  when things pick up 
again. Once you have a clean slate and are de-
void of clutter, take a look at your workfl ows 
and try to identify any changes that should be 
integrated. If you’re unhappy with your pro-
cess to update your parcels, now’s the time 
to make it better. With staff  reductions oc-
curring throughout organizations, this is the 
perfect time to identify and implement those 
workfl ow changes. We simply cannot do the 
same jobs the same way. Take a close look at 
your servers and see if they are confi gured to 
work together in the most effi  cient way. Few 
of us have the luxury of unlimited server ca-
pacity and unlimited bandwidth, so a careful 
analysis of these can help pinpoint areas that 
need attention. You never know what you 
might discover when you get deep down into 
your databases and examine the logs. Working 
with smaller staff s, people are pulling double- 
or even triple-duty—IT guru, GIS analyst, and 
SQL admin all rolled into one! It’s easy to over-
look some of these settings when you’re busy 
switching hats, and you could end up with a 
runaway log fi le that consumes most of your 
free disk space. Now might be the time to get 
some outside help in getting some of these 
performance issues addressed. You can help 
yourself by setting up a calendar of reminders 

for these tasks to keep your operations on 
track and your GIS a well-oiled machine.

Focus on data. In busy times, it’s hard to keep 
tabs on all the rich data sources out there. 
Make this a priority when projects are put 
on hold. Reach out to your local data ware-
houses to ensure that you have all the most 
current data available for your area and that 
it has properly documented metadata. On 
this point, I have a confession. I am a meta-
data fl unky. I teach all my students about the 
importance of it, but when it comes to keep-
ing metadata up-to-date, I am a fl op. Perhaps 
2012 will be my year to redeem myself to my 
esteemed colleagues who have patiently and 
fervently preached the values of good meta-
data. Truly though, data is what drives our 
GIS, no matter what we use it for. If you want 
to immediately increase the value of your GIS, 
tapping into new sources of data can open 
countless new avenues for applications and 
usage by your organization. Nothing shouts 
success better than a brand-new, shiny web 
app with cool new data!

Networking is an investment in your GIS 
future. When you network extensively with 
other departments, you can develop an ac-
tion plan to follow when resources become 
available, and you will identify ways to pool 
money for projects that are mutually benefi -
cial. Th is may seem like an obvious step, but in 
a budget crunch, we see our travel and train-
ing budgets get vaporized. Th is can stifl e some 

opportunities to network. Staying home isn’t 
the answer. You need to network more and see 
more examples of GIS at work. Conferences, 
either national or regional, off er an incredible 
value in a tight economy, because they draw 
people together in a learning environment 
that fosters the exchange of ideas. Local user 
groups are also a great way to start extend-
ing your connections to work on collabora-
tive projects. Shared services is an approach 
that is gaining popularity in New Jersey. As a 
method to reduce redundant costs, munici-
palities will pay another government entity a 
fee-for-service for GIS that is customizable to 
the municipality. Th is can bring in a revenue 
stream for a GIS department that has made 
signifi cant investments in hardware and soft-
ware and helps off set personnel costs. 

 So, after you’ve cleaned your offi  ce, re-
vamped your workfl ow diagrams, spruced 
up your data catalog, and met some creative 
thinkers who make you want to step on those 
boxes you’ve been in all your life, enjoy the 
feeling of accomplishment and success. Your 
actions during these uncomfortable times 
will prepare you with a GIS that is effi  ciently 
tuned, thoughtfully designed, and ready to 
hit the road at high speed when the economy 
turns the corner. 
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University of New York. In 2010, her work on 
an innovative mobile environmental health 
application was recognized with an Esri 
Special Achievement in GIS Award. She is the 
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MAC URISA 2012. She is an adjunct lecturer 
at Fairleigh Dickinson University and a busy 
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For more information, contact Katy 
McSorley (e-mail: kmcsorley@co.bergen.nj.us).

“So, after you’ve cleaned your offi ce, revamped your 
workfl ow diagrams, spruced up your data catalog, and 

met some creative thinkers who make you want to step on 
those boxes you’ve been in all your life, enjoy the feeling of 

accomplishment and success.”
 —Kathryn McSorley
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New Training and Certifi cation
Offerings from Esri

Training
New Instructor-Led Curriculum for the ArcGIS 10.1 Release
For the ArcGIS 10.1 release, Esri Training Services has redesigned its instructor-led curriculum 
to provide clear learning paths for GIS professionals and users. Th e new curriculum takes a 
holistic approach to teaching how to author, share, and use GIS maps and tools across the 
ArcGIS system. 
 Th e new curriculum begins with two courses that teach foundational GIS concepts and the 
software skills needed to be productive right away with ArcGIS. Students will be immersed 
in group activities and hands-on exercises in which they get experience with desktop, server, 
online, and even mobile ArcGIS platforms. 
 From the foundational courses, students can branch off  to courses that focus on functional 
areas of GIS. Courses on web and desktop application development round out the curriculum. 

ArcGIS 10.1 Foundation Courses
•	 ArcGIS	I:	Introduction	to	GIS	
•	 ArcGIS	II:	Essential	Workfl	ows
 
Analysis, Visualization, and Editing
•	 ArcGIS	III:	Performing	Analysis
•	 Introduction	to	Geoprocessing	Scripts	Using	Python
•	 Designing	Maps	with	ArcGIS
•	 Editing	Data	with	ArcGIS	for	Desktop
 
Geodata
•	 Building	Geodatabases
•	 Confi	guring	and	Managing	the	Multiuser	Geodatabase
•	 Implementing	Versioned	Workfl	ows	in	a	Multiuser	Geodatabase
•	 Geodatabase	Replication	
 
ArcGIS for Server 
•	 Migrating	to	ArcGIS	for	Server	10.1
•	 ArcGIS	for	Server:	Sharing	GIS	Content	on	the	Web
•	 ArcGIS	for	Server:	Site	Confi	guration	and	Administration
•	 System	Architecture	Design	Strategies

Desktop Customization and Development
•	 Programming	ArcGIS	for	Desktop	Using	Add-ins
•	 Building	Desktop	Applications	Using	the	ArcGIS	Runtime	SDK	for	Java
•	 Building	Desktop	Applications	Using	the	ArcGIS	Runtime	SDK	for	WPF

Web Application Development
•	 Building	Web	Applications	Using	the	ArcGIS	API	for	Flex
•	 Building	Web	Applications	Using	the	ArcGIS	API	for	JavaScript
•	 Building	Web	Applications	Using	the	ArcGIS	API	for	Silverlight

 Esri Training Services will continue to off er several of the most popular ArcGIS 10 courses 
for a period of time to support customers who will not be upgrading immediately. 

Certifi cation
Enterprise Geodatabase Management Professional Exam Now Available
Enterprise Geodatabase Management Professional is the latest Esri Technical Certifi cation 
exam to be released to the public. GIS and database administrators, especially those that man-
age ArcSDE geodatabase technology, are excellent candidates to consider taking this exam. 
Find information about the skills measured and preparation resources for each exam and lo-
cate the testing center nearest to you on the certifi cation website at esri.com/certifi cation.

ArcGIS 10.1 Certifi cation Exam Plans
Plans are in the works to add updated ArcGIS 10.1 certifi cation exams to our existing line of 
version 10 certifi cation exams. Esri Technical Certifi cations never expire, so the decision to 
recertify at the latest version is always up to you and may depend on the needs of your current 
job role. Some of the updated 10.1 exams may contain very few changes from their version 10 
counterparts, while others may contain more signifi cant changes. Updated 10.1 exams will be 
released according to exam popularity. More information will be available soon on esri.com/
certifi cation.

For More Information
Training website:      esri.com/training
Find a course:      esri.com/coursecatalog
Training Matters blog:     esri.com/trainingblog
Training on Twitter:     twitter.com/Esritraining
Subscribe to the training newsletter:    esri.com/trainingnews
Esri Press books:      esri.com/esripress
Esri Technical Certifi cation:     esri.com/certifi cation
Esri Technical Certifi cation exam registration:   pearsonvue.com/esri
Esri Technical Certifi cation prep resources:  esri.com/skillsreview

Esri maintains relationships with more than 
1,600 partners around the globe that provide 
solutions and services to the Esri user commu-
nity. In this issue, we recognize those organiza-
tions that have been Esri Partners for more than 
20 years. For a complete list of our partners and 
their off erings, visit esri.com/partners.

Water/Wastewater, Federal, 
Energy, and Telecommunications

Black & Veatch Corporation
www.BV.com
Global GIS/Information Management
Black & Veatch is a global engineering, con-
sulting, and construction company with more 
than 100 offi  ces worldwide. It specializes in 
infrastructure development in energy, water, 
telecommunications, federal, management 
consulting, and environmental markets. Its GIS/
information management professionals provide 
innovative data management and spatial ana-
lytics for all aspects of project engineering and 
client support. Th e company establishes solu-
tions that provide easier ways to organize the 
large volumes of spatially enabled data associ-
ated with master planning, asset management, 
capital improvement planning, rehabilitation/
repair prioritization, site and route selections, 
alternative energy assessment, modeling, sys-
tems integrations, land acquisitions and per-
mitting, web-based project collaboration and 
management dashboards, and other implemen-
tation consulting eff orts.

GIS Services

Trimble
www.trimble.com
Advanced Positioning and Field 
Productivity Solutions
Trimble enables professionals in a wide range 
of industries to be more productive. Trimble is 
streamlining the way work is done through the 
application of innovative positioning systems 
for better workfl ow effi  ciency. Trimble uses the 
global navigation satellite system, laser, optical, 
and inertial technologies, as well as wireless 
communications and application-specifi c soft-
ware, to establish a direct connection between 
positioning and GIS productivity. 

Telecommunications

CADTEL Systems, Inc.
www.cadtel.com
CADTEL’s Spatial Suite
CADTEL’s Spatial products cover a complete 
range of functions for the effi  cient operation 
of today’s complex communications networks. 
Its applications, with a scalable and extensible 
architecture, enable communications provid-
ers to automate many of the complex tasks 

Esri Partner Offerings
involved in the delivery of value-added services, 
improving response time to customer demands 
while lowering operational costs.  

E-government Software

Accela, Inc.
www.accela.com
Accela Automation
Accela, Inc., is a provider of GIS-infused web, 
cloud, and mobile applications that make gov-
ernment processes easier, faster, and more ac-
cessible for local, state, and federal workers and 
the citizens they serve. Th e company’s enter-
prise Accela Automation software automates 
critical tasks for permitting, licensing, code 
enforcement, community development and 
planning, infrastructure asset management, 
emergency response, and more. Accela’s tight 
integration with ArcGIS lets workers view their 
tasks and activity geographically and share the 
same data and maps in the offi  ce or the fi eld. 

Government and Business

Geographic Information Services, Inc. (GISi)
www.gisinc.com
Consulting, Application Development, 
and Enterprise Integration
For more than 20 years, GISi, an Esri Platinum 
Tier Partner, has provided GIS services to cli-
ents in multiple industries, including federal 
governments, local governments, retail, real es-
tate, health care, energy, and fi nancial services. 
Whether it is working side by side to develop 
a GIS strategy or road map, building mobile 
and web-based applications, or integrating GIS 
capabilities into complex enterprise environ-
ments, GISi has the experience, capability, and 
capacity to help organizations achieve their 
goals.

Software Development and GIS Services

Resource Data, Inc.
www.resdat.com
Enterprise GIS Solutions
Resource Data, Inc. (RDI), is an Esri solution 
provider with offi  ces in Alaska, Idaho, Oregon, 
and Texas. With a 25-year track record and more 
than 140 IT and GIS professionals on staff , RDI 
has the experience and depth to deliver your 
next GIS project. RDI provides a wide range of 
services including IT/GIS integration and enter-
prise solutions; GIS strategies for data, desktop, 
web, cloud, and mobile apps; system and ap-
plication modernization/upgrades; and cartog-
raphy and spatial analysis. RDI has successfully 
completed projects for a variety of industries, 
including oil and gas, mining, utilities, federal/
state/local government, and health care.

Subscribe to Esri Publications
To subscribe to Esri publications, visit esri.com/subscribe.
To unsubscribe from Esri publications, visit esri.com/unsubscribe. 
To update your mailing address, visit esri.com/coa
 or use any of these e-mail, phone, or fax options.
Outside the United States, contact your international distributor to subscribe,
 unsubscribe, or change your address.
 For a directory of distributors, visit esri.com/distributors.
Requests for back issues, missed issues, and other circulation services may also be
 sent via requests@esri.com; 909-793-2853, extension 1-2778; or faxed to 
 909-798-0560.



45Community Newsesri.com/arcnews

Esri’s ArcGIS for Server adds geographic data 
and analysis to web applications that serve 
organizations and communities in a variety 
of ways. To submit your ArcGIS for Server site 
address and view other websites powered by 
ArcGIS for Server, visit esri.com/serversites.

City of San Bernardino Crime Data Online
www.sanbernardino.
ca.crimeviewcommunity.com
Th is site for the City of San Bernardino, 
California, makes incident information avail-
able to the public to further enhance communi-
ty awareness and community-oriented policing 
eff orts. CrimeView Community is a solution de-
veloped by Esri Partner the Omega Group.

County of Lambton Site Selector
www.lambtongis.ca/siteselector
Th e County of Lambton, Ontario, Canada, has 
created a custom Flex economic development 
site with demographic charting, printing, and 

ArcGIS for Server Disseminates Geospatial Services
advanced printing to PDF capability. It includes 
geographic searches and numerous other site 
selection tools.

District of North Vancouver—Projects
www.geoweb.dnv.org/applications/
constructionprojectsapp
North Vancouver’s Projects application dis-
plays both current and completed projects 
within the District of North Vancouver, British 
Columbia, Canada. It allows users to view the 

Designed for a higher-education curriculum, 
SpatiaLABS are independent computer lab ac-
tivities that introduce, develop, and reinforce 
spatial reasoning and analysis skills. New from 
Esri Press, SpatiaLABS use current mapping 
technology and visualization tools to help stu-
dents see real-world applications of the con-
cepts they are studying.
 SpatiaLABS are not designed to teach stu-
dents how to use specifi c geospatial software 
tools but rather how to think about a problem, 
approach the analysis, and consider the spa-
tial implications. SpatiaLABS run the gamut 
in terms of topic, level, and length—from short 
computer lab sessions to longer-term projects.
 SpatiaLABS cover a variety of subjects, such as

•	 Determining	 areas	 accessible	 to	 search	 and	
rescue teams 
•	 Th	 e	global	oil	market
•	 Population	mapping	and	modeling
•	 Examining	insect	vulnerability
•	 Calculating	watershed	impacts

Tools for Building Students’ Spatial Reasoning Skills 

SpatiaLABS Now Available from Esri Press
as Microsoft Word fi les so that instructors can 
customize as desired to use local data.
 SpatiaLABS are provided for unlimited use 
per college campus with an annual license fee.
 Says Paul Morgan, professor of physical ge-
ography and GIS, Ohlone College, Fremont, 
California, “What appeals to me about this con-
cept as a teacher is to be able to supplement the 
student experience beyond the ‘canned’ data 
that comes with many GIS textbooks. I often 
struggle to create my own extra labs because I 
only teach part-time and have a full-time job I 
work at during the day, so there is not a lot of ex-
tra time. So I think this is a great potential tool 
for me as an instructor.”

For more information and to view sample 
labs, visit esri.com/spatialabs.

projects and events occurring in their commu-
nities. Information is updated weekly with new 
photos.

Kentucky Geologic Map
kgs.uky.edu/kgsmap/kgsgeoserver
Th e Kentucky Geological Survey’s map service 
is a one-stop location to explore Kentucky infor-
mation: geologic map and related data (geolog-
ic outcrops, photos, and diagrams), water wells 
and springs, and oil and gas wells.

•	 Demographic	and	lifestyle	segmentation
•	 Sales	territory	design

 Th e variety off ered makes SpatiaLABS ac-
cessible to several disciplines in the arts and 
sciences. In addition, SpatiaLABS are available 

More ArcNews—Online-Only Articles
Th e Spring 2012 issue of ArcNews Online (esri.com/arcnews) presents the following special 
online-only articles:

• Fiber Network in View for Benton Public Utility District

• RCN—Strike Up the Broadband!

Carmen Durham

Dan Seidensticker

Dan Seidensticker, GIS specialist, Madison 
(Wisconsin) Area Transportation Planning 
Board, visited the beaches of Normandy in 
France wearing an Esri T-shirt.
 Carmen Durham, GISP, GIS senior analyst, 
wore her Esri bike jersey while mountain bik-
ing at DuPont State Forest near Brevard, North 
Carolina, during the peak of fall colors.
 Wear an Esri T-shirt in a unique location 
and send a photograph to ArcNews. Photos 
will be considered for use in ArcNews, the ex-
panded T-shirt section at ArcNews Online, or 
both. Upload digital photos at ArcNews Online 
or send via e-mail (tmiller@esri.com). Digital 
images are preferred, but prints or slides 
can be sent to ArcNews T-shirt Feature, Esri, 
380 New York Street, Redlands, California 
92373-8100 USA. See ArcNews Online at esri.
com/arcnews.

France and North Carolina—
Esri T-shirts Blazing the Way

We help you put
GIS to work!

206-263-5220
www.kingcounty.gov/gis/training

Professional GIS training in our 
Seattle facility or at your site.

GIS TRAINING
EXPRESS  ™

� Esri®-Authorized Classes
� Custom Classes and Workshops
� GIS Academy “Beyond the Basics”
� GIS Certification Institute Qualified
� URISA’s Pacific NW Education Center
� Veterans’ GI Bill Benefits Selected programs 

of study at the King County GIS Center 
are approved for those eligible to 

receive bene�ts under Title 38 and 
Title 10, USC.
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Fax: 909-793-5953
E-mail: info@esri.com
Web: esri.com

Esri Technical Support
Tel.: 888-377-4575
Fax: 909-792-0960
E-mail: support@esri.com
Web: esri.com/support

Online Discussion Forums
Web: esri.com/forums
Esri-L: esri-l@esri.com
ARCVIEW-L:
  arcview-l@esri.com

FTP: ftp.esri.com

Esri Desktop Order Center
and Software Information
Tel.: 1-800-447-9778 
        (USA only)
Fax: 909-307-3049

Boston
Danvers, MA
Tel.: 978-777-4543
Fax: 978-777-8476
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   ext. 1-1906
Fax: 909-307-3025
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For additional informa-
tion about Esri US 
regional offi ces, please 
visit esri.com/usa.

Esri Customer Service
Toll Free
Tel.: 888-377-4575
Fax: 909-307-3082 and 
       909-793-4801
E-mail: service@esri.com
Web: esri.com/
   customerservice

Esri Australia Pty. Ltd.
Brisbane
Tel.: 617-3218-4100
Fax: 617-3211-1310
E-mail: connect@esriaustralia.com.au
Web: www.esriaustralia.com.au

Esri BeLux N.V.
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Tel.: 32-2-460-7480
Fax: 32-2-460-4539
E-mail: info@esribelux.com
Web: www.esribelux.com

Esri Bulgaria Ltd.
Sofi a
Tel.: 359-2-964-0850
Fax: 359-2-962-6365
E-mail: info@esribulgaria.com
Web: www.esribulgaria.com

Esri Canada Limited
Toronto, Ontario
Tel.: 416-441-6035
Fax: 416-441-6838
E-mail: info@esri.ca
Web: www.esri.ca

Esri Chile S.A.
Santiago
Tel.: 56-2-481-9000
Fax: 56-2-481-9099
E-mail: info@esri-chile.com
Web: www.esri-chile.com

Esri China (Beijing) Ltd.
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Tel.: 86-10-5763-2288
Fax: 86-10-5763-2299
E-mail: info@esrichina-bj.cn
Web: www.esrichina-bj.cn

Esri China (Hong Kong) Limited
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E-mail: sales@esriea.co.ke
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Tel.: 358-207-435-435
Fax: 358-207-435-430
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E-mail: info@esrifrance.fr
Web: www.esrifrance.fr

Esri Deutschland GmbH
Kranzberg
Tel.: 49-89-207055-1200
Fax: 49-89-207055-1111
E-mail: info@esri.de
Web: www.esri.de 

NIIT GIS Limited (Esri India)
New Delhi
Tel.: 91-11-4057-0700
Fax: 91-11-4057-0933
E-mail: info@esriindia.com
Web: www.esriindia.com

Esri Italia Sp.A.
Rome
Tel.: 39-06-406-961
Fax: 39-06-406-96333
E-mail: info@esriitalia.it
Web: www.esriitalia.it

Esri Japan Corporation
Tokyo
Tel.: 81-3-3222-3941
Fax: 81-3-3222-3946
E-mail: esri_general@esrij.com
Web: www.esrij.com

Esri Korea, Inc.
Seoul
Tel.: 82-2-2025-6714
Fax: 82-2-2025-6709
E-mail: info@esrikr.com
Web: www.esrikr.com

Esri Lebanon sal
Beirut
Tel.: 961-1-844944
Fax: 961-1-844400
E-mail: info@esrilebanon.com
Web: www.esrilebanon.com

Esri Muscat Co LLC
Muscat, Oman
Tel.: 968-24693723
Fax: 968-24693719
E-mail: info@esrimuscat.com
Web: www.esrimuscat.com

Esri Nederland B.V.
Rotterdam
Tel.: 31-10-217-0700
Fax: 31-10-217-0799
E-mail: gisinfo@esri.nl
Web: www.esri.nl

Esri Northeast Africa
Cairo, Egypt
Tel.: 202-2271-9350
Fax: 202-2271-9354
E-mail: info@esrinea.com
Web: www.esrinea.com

Esri Polska sp. z o.o.
Warsaw
Tel.: 48-22-390-4700
Fax: 48-22-390-4701
E-mail: esripol@esripolska.com.pl
Web: www.esripolska.com.pl
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Sistemas e Informação 
Geográfi ca, S.A.
Lisbon
Tel.: 351-2-1-781-6640
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Esri (Thailand) Co. Ltd.
Bangkok
Tel.: 66-2-678-0707
Fax: 66-2-678-0321
E-mail: krairop.l@cdg.co.th
Web: www.esrith.com
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Egitim, Ltd.
Ankara, Turkey
Tel.: 90-312-233-5050
Fax: 90-312-235-5682
E-mail: mtankut@esriturkey.com.tr
Web: www.esriturkey.com.tr

Esri (UK) Ltd.
Aylesbury
Tel.: 44-1296-745-500
Fax: 44-1296-745-544
E-mail: info@esriuk.com
Web: www.esriuk.com

Grupo Esri de Venezuela, C.A.
Caracas
Tel.: 58-212-285-9394
Fax: 58-212-285-0714
E-mail: esriven@esriven.com
Web: www.esriven.com

Esri Store
Web: esri.com/store

Esri Developer Network
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Esri Corporate Headquarters

Esri US Regional Offi ces

Esri Distributors Worldwide

Esri has more than 80 distributors in other countries around the world. 
For more information, contact Esri (tel.: 909-793-2853, ext. 1-1235; fax: 909-307-3070) 
or visit esri.com/distributors.

Esri is actively recruiting smart people with all levels of experience who get the job done. Th ese 
positions represent openings at our headquarters in Redlands, California, as well as our re-
gional offi  ces, and off er you a great opportunity to work with the best in our profession. We 
provide exceptional benefi ts, competitive salaries, profi t sharing, a collaborative team envi-
ronment, and much more. Join Esri and make a diff erence.

Software Development and ArcGIS Product Development
Flex Developer—Use your Flex expertise and software development experience to help de-
sign and develop state-of-the-art applications to fulfi ll the needs of our customers.

Software Development Programmer: JavaScript Web Application Developer—Join 
our ArcGIS for Server team and help design the next generation of Esri technology for on-
premises/enterprise and cloud deployments.

Software Development Programmer: Web Design and Development—Design, develop, 
and maintain public-facing web mapping sites and applications through concept, design, and 
implementation phases.

Web GIS Product Engineer—Bring geographic information to life in interactive maps and 
applications on the web, providing an opportunity for a large collection of geographic knowl-
edge to be applied in new ways.

GIS Services
Senior Consultant/Project Manager: Commercial/Business—Leverage your experience 
in retail, real estate, banking, fi nancial services, insurance, automotive and manufacturing, or 
logistics to support customers throughout their GIS implementation. 

Web Applications Developer (Washington, DC)—Design, develop, and implement custom-
ized web applications, web services, and enterprise solutions for clients using Esri’s ArcGIS 
API for Flex, ArcGIS API for JavaScript, and ArcGIS API for Silverlight.

Educational Services and Technical Support
Instructional Designer—Apply solid instructional design skills, eff ective learning principles, 
and creativity in course design to engage students in the learning process.

Technical Account Manager—Utilize your superior account management skills and experi-
ence providing expert-level technical support to coordinate overall escalation management 
and technical solutions.

Sales
Account Executive: Consumer Goods or Heavy Equipment Manufacturing (multiple lo-
cations)—Help manufacturers leverage geographic technology to achieve their business goals.

Account Executive: Retail—Work directly with customers and prospects to position the 
value of Esri’s technology and services supported by business case development, references, 
and return on investment.

Presales and Solution Engineering
Solution Engineer: Federal Defense and Intelligence (Washington, DC)—Apply your GIS 
knowledge, communication skills, and domain expertise to help promote Esri solutions.

Telecommunications Technical Specialist—Utilize your years of domain experience and 
advanced knowledge of geospatial applications to champion the use of GIS in this growing 
market worldwide.

Marketing
Gas and Pipeline Industry Solutions Manager—Introduce and develop GIS awareness as 
an enterprise-wide solution and showcase Esri technology as a critical asset in decision mak-
ing at all levels of the pipeline sector.

Product Marketing Specialist, Remote Sensing—Develop and implement eff ective market-
ing plans and programs that increase sales and awareness of Esri’s products.

   Follow @EsriCareers on Twitter.

To learn about Esri-related career opportunities outside the United States, contact your area’s 
international distributor (esri.com/distributors). 
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ArcGISSM online… cloud GIS… mobile GIS… They all 
add up to one conclusion: this is not the year to miss the 
Esri International User Conference (Esri UC). This is where 
your ideas come together to shape the future of GIS.

Join us in San Diego, California, to discover the next 
generation of geospatial technology for your organization. 
Register online at esri.com/ucideas.

Get in-depth, hands-on training at preconference 
seminars July 21–22.
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