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Th e ecosystem services concept helps us understand and describe the 
benefi ts that the environment provides to humans, benefi ts that we 
have traditionally viewed as free and would have to supply for our-
selves if our surroundings ceased to furnish them. Th e environment 
provides direct services, including air, minerals, food, water, and en-
ergy. It furnishes regulating services, such as the purifi cation of water, 
carbon sequestration, climate mitigation, waste decomposition and 
detoxifi cation, crop pollination, and pest and disease control. Th e 
environment supplies support services, including nutrient dispersal 
and cycling, as well as seed dissemination. Th e environment also 

yields cultural benefi ts, such as intellectual and spiritual inspiration, recreation, ecotourism, and 
scientifi c discovery.

Ecosystem Services—Learning 
to Leverage Natural Capital
By Frederick Steiner, Dean, School of Architecture, 
The University of Texas at Austin
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Esri has just completed another amazing International User Conference. I want to thank the more than 
14,000 people who attended and made this our most successful conference ever. Th e theme of the confer-
ence was “GIS—Understanding Our World.” For those who were unable to attend the conference this year, 
I’d like to share a few thoughts on this theme. 

GIS: A Language for Understanding
By Jack Dangermond

Th e modern world of public safety relies on infor-
mation as an invaluable resource. In many ways, it’s 
as important to public safety agencies as physical 
tools, such as a fi re axe, ambulance, or police radio. 
As more organizations become tech savvy and 
build information systems and networks, the issue 
becomes how to integrate and properly use large 
volumes of information. Moreover, as eff ective as 
emergency medical services, law enforcement, and 
fi re service response operations may seem, fast 
access to critical information, when and where 
it’s needed, improves the delivery of public safety 
services. 
 Th e Czech Republic understands this well. A 
recently launched regional operations hub—the 
Moravian-Silesian Region (MSR) Integrated Safety 
Center (ISC)—is bringing together networks and 
supplying staff  with robust technology tools using 
Esri software. 
 Today, separate public safety units share a 
central control room, where they use ArcGIS for 
effi  ciently deploying personnel and equipment. 
Th e ArcGIS system enables decision makers to 
access relevant information that is delivered via 
a geospatially driven common operating picture 
to provide better services through improved deci-
sion making. 

Safety Center Empowers 
Public Safety Agencies 

Czech Republic 
Protects Its Citizens

continued on page 6

In the weeks since Esri announced the acquisition of Swiss company Procedural—and its fl agship prod-
uct CityEngine—many users have been exploring how they could leverage this new product for their GIS 
work. Th e key functionality provided by CityEngine—high-end 3D content creation from simple 2D GIS 
data—is simple enough to understand, but how does it work? Perhaps more importantly, what do you, as 
a user, need to make it work?

3D Content Creation and Urban Design 

CityEngine Adds a New 
Dimension to Your GIS

continued on page 2

In ArcGIS 10.1 for Desktop, users can publish a service directly to ArcGIS Online. See the two articles on pages 12 and 13.

Future view of Rotterdam, the Netherlands, with content created from ArcGIS and CityEngine.

Open and Fully Integrated with ArcGIS—Supporting All Types of Maps, 
Imagery, and Geospatial Applications

Esri Launches ArcGIS Online Hosting Services
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 CityEngine relies on three ingredients: features, 
attributes, and defined rules. The more detail you 
can provide in each of these elements, the greater 
the complexity and real-world accuracy you will 
get in the generated 3D content. While CityEngine 
can potentially create many kinds of 3D content 
from these three ingredients, it is currently focused 
on the construction of urban environments 
through integrated sets of buildings; building in-
teriors; streets; and scene-filling objects, like trees, 
light poles, cars, and people. 
 For simplicity in understanding how CityEngine 
works, consider how it generates the exterior of 
buildings. 

CityEngine Adds a New 
Dimension to Your GIS
continued from cover

 As a GIS user, you already have access to the 
first two parts of the puzzle ( features and feature 
attributes) in your geodatabase. Suppose you’re 
lucky enough to have polygon features that directly 
represent building footprints, and each feature 
has some information about the size and type of 
building it represents. By connecting a building 
construction rule in CityEngine to this data, a 
3D representation of the physical building can be 
created. 
  First, the base 2D polygon of the building foot-
print is extruded upward—using a BuildingHeight 
attribute—to make it a 3D block. This is a common 
and simple representation of a building, but in 

A block-building representation of the city’s zoning regulations.

CityEngine, you’ve just started the construction 
process. If you have more information, like the roof 
type of each building, the rule can construct differ-
ent rooftops, such as hip, flat, or gable. If you have 
a field containing FloorCount, you can use the rule 
to split up your extruded blocks into floors and 
split each floor into windows with windowsills or 
balconies. Very advanced 3D building geometries, 
all driven by GIS data, can be constructed using 
this workflow.

 To add realism to 3D buildings, CityEngine also 
supports rules to define textures. Textures are 
the imagery draped on the roof and sides of the 
generated models. For example, the texture of a 
building’s roof could be defined by a field called 
RoofMaterialType containing values such as Tile, 
Concrete, or Corrugated Iron. Alternatively, you 
could take a different approach and have the rule 
extract a piece of satellite imagery and drape a 
real-world texture on the roof. Then, for the sides of 

Maximum building blocks and a residential design that adhere to local zoning laws.
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These 2D and 3D views of an urban proposal were generated from the same GIS data.

the buildings, you can define different textures for 
the ground, intermediate, and top floors and have 
your buildings automatically “painted” with the 
applicable construction material, like wood, brick, 
or stone. CityEngine also contains styles you can 
use to define a whole suite of these options in one 
step.
 This all sounds amazing, but what if you don’t 
have building footprints with all these attributes? 
Can you still make buildings using your GIS data?
 The answer is absolutely yes—CityEngine can 
construct representative buildings using as much, 
or as little, information as you provide. Highly 
detailed urban environments can be generated 
from landownership parcels with information on 
zoning laws or even something as simple as a 
street network. The detailed examples and tutori-
als that come with CityEngine demonstrate how 
this is done.
 You can use the models created in CityEngine 
in many different ways. Urban designers can 
bring them back into their GIS database for in-
depth analysis using all the geoprocessing power 
provided by ArcGIS and the ArcGIS 3D Analyst 
extension. Professional users in entertainment 
and security simulation might use them as part 
of a larger workflow with other 3D rendering and 
gaming packages. It’s also likely that innovative 
users in other fields will find ways to use these 
new tools; one example already being discussed 
is the creation of 3D volumes for the maximum 
swing-and-sag zone for transmission lines, making 
it possible to better protect against major outages 
from line damage.
 So what’s the catch? It comes down to the level 
of effort and understanding required to make all 
the different elements come together. CityEngine 
is a highly professional and adaptable piece of soft-
ware and will perform best after some investment 
in learning how it works. (If you are interested in a 
plug-and-play experience for urban modeling, see 
the sidebar “The Future of Urban Design.”) 
 Simply put, CityEngine has powerful capabilities 
to create an incredible variety of 3D content from 
often very simple GIS data. It makes it easier than 
ever to add that extra dimension to your GIS and 
move you into 3D.

For more information, visit esri.com/
cityengine.

Those who attended the Plenary Session 
at the Esri International User Conference 
in San Diego, California, this year saw Jack 
Dangermond announce the acquisition of 
an innovative company called Procedural. 
Its CityEngine product makes it easy to 
create high-quality 3D content using noth-
ing more than a combination of 2D data, 
attributes, and procedurally defined rules. 
This means that any GIS organization will 
be able to create visually stunning 3D urban 
environments using the data it already has.
 This is an exciting new capability for 
many GIS users, and the upcoming release 
of CityEngine is designed to tighten the 
link between GIS and 3D urban landscapes 
even further. However, the fact remains that 
CityEngine is aimed more at professionals 
in 3D content creation than at everyday GIS 
users. Urban planners, in particular, actually 
need a combination of the best elements 
of CityEngine (rule-based, high-end 3D 
content creation) and the best elements of 
ArcGIS (data management, analysis, and 
sharing), all made available in a workflow-
based solution. Esri started work on a new 
solution to meet this need.
 The primary goal of this new solution is 
to make it simple to visualize, design, and 
understand urban environments, especially 
as cities explore more vertical solutions for 
people to live and work within. This new ap-
plication will allow users to experiment with 
internal designs, proposals from develop-
ers, and even fundamental zoning laws (like 
maximum building heights and offsets) and 
get immediate visual and analytic feedback 
regarding the impact of these decisions. 
For example, approving a proposed high-
rise development could impact many 
existing residents with increased shadows 
or reduced views. Or, changing zoning 
laws to increase the maximum building 
height could result in more residents than 

the current road or sewer network could 
handle. Designing urban environments, 
especially in the higher-density cities of the 
future, is a complex and critical problem 
GIS can help solve.
 To remain as easy to use as possible, this 
solution will leverage two other Esri initia-
tives—templates and GeoDesign.
 Applications that integrate with Esri’s 
templates, such as the Local Government 
template, are “smarter” because they 
know which features and feature attributes 
to expect from the data. They also have 
information about how to symbolize and 
render the data and often even have access 
to rules about how to create and maintain 
valid GIS data. This knowledge empowers 

an application to automatically configure 
itself to work in an optimized manner while 
still remaining extensible. The new solution 
will have this advantage, meaning that it 
will be plug and play for many existing 
ArcGIS users and will only need an initial 
configuration phase for those with a more 
customized geodatabase design. 
 GeoDesign is another concept that will 
play a crucial role in the development pro-
cess. The fundamental idea behind Esri’s 
GeoDesign initiative is that designing is an 
iterative process. That is, by incrementally 
designing, evaluating, and comparing de-
signs, planners from all industries can have 
confidence that their blueprints for the 
future are the best possible. GeoDesign 
also implies a workflow to the GIS process, 
from gathering data, defining goals, and 
creating alternative solutions to the final 
analysis, reports, and presentations of the 
designs attempted. Urban planners make 
up one group of people who can benefit 
from using this pattern, and the new solu-
tion will make the process seamlessly avail-
able to them.
 This solution will also be about sharing 
urban plans with others. The release of 
ArcGIS 10.1 demonstrated Esri’s com-
mitment to making it easier to share GIS 
content, both within an organization or with 
large audiences through the cloud. 
 To be clear, there’s still a fair way to go 
for this solution. There are a lot of decisions 
to be made along the way, but many of the 
pieces needed are already in place, and 
Esri’s development team—including the 
talented additional pool of people coming 
from Procedural—are champing at the 
bit to make the design of 3D urban areas 
easier and more effective than ever before. 
Look for more news on this new solution in 
2012.

To learn more about ArcGIS 3D capabili-
ties, visit esri.com/3d.
To learn more about CityEngine, visit esri.
com/cityengine.
To learn more about Esri’s GeoDesign 
initiative, visit esri.com/geodesign.
To learn more about the ArcGIS 
Local Government Template Initiative, 
visit resources.arcgis.com/content/
local-government/about.

Creating a pedestrian bridge in CityEngine at the Esri User Conference Plenary Session 
in July 2011.

This pedestrian bridge was generated using CityEngine.
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 The United Nations 2005 Millennium Ecosystem 
Assessment stressed the value of ecosystem ser-
vices. For instance, the authors of the assessment 
noted the following:

The assessment focuses on the linkages 
between ecosystems and human well-being 
and, in particular, on “ecosystem services.” 
An ecosystem is a dynamic complex of plant, 
animal, and microorganism communities 
and the non-living environment interacting 
as a functional unit. . . . Ecosystem services 
are the benefits people obtain from ecosys-
tems. . . . The human species, while buffered 
against environmental changes by culture 
and technology, is fundamentally dependent 
on the flow of ecosystem services.

 The Galápagos Islands provide an example 
of ecosystem services at work. After Europeans 
discovered the archipelago in 1535, these 
hardscrabble, barren volcanic islands suffered 
centuries of abuse by buccaneers, whalers, settlers, 
and scientists before the Ecuadorian government 
created a national park in 1959. Some 97 percent 
of the Galápagos Islands (1,714,000 acres [693,700 
hectares]) is in the national park. In 1986, the 
waters surrounding the islands received protec-
tion through the creation of the Galápagos Marine 
Reserve.
 As a result, global science and the Ecuadorian 
economy have benefited. The Galápagos Islands 
continue to generate new biologic and geologic 
knowledge. Meanwhile, the archipelago has be-
come a popular destination for ecotourism and 
recreation. These activities create jobs and revenue 
for Ecuador.
 New York City’s watershed protection efforts 
provide another example of ecosystem services. 
The watershed covers approximately 2,000 square 
miles (5,180 km²). Nineteen reservoirs supply 
1.2 billion gallons (4.5 billion liters) of drinking 
water daily to nine million New Yorkers. In the 
1990s, faced with the prospect of spending $8 bil-
lion on a new water filtration plant that would cost 
$300 million annually to operate, the city instead 
decided to invest $1.2 billion over 10 years to restore 
and protect its watersheds. These funds were used 
to purchase land and invest in environmentally 
sound economic development in the watershed.
 In addition to benefiting New York City residents 
and reducing costs to urban taxpayers, the people 
who live in the watershed gained value from the 
ecosystem services approach. Everyone has good, 
clean water. Farmland has been preserved, habitat 
created, and recreational opportunities expanded.
 Landscape architects, community and regional 
planners, conservationists, architects, engineers, 
and policy makers can employ the ecosystem 
services concept at many scales—from the mega-
region to the site. GIS and GeoDesign technologies 
can contribute to these cross-scale applications 
because of their capacities to capture, manage, 
analyze, and display geographic information, as 
well as assist in the processes of planning and 
design.

The Rise of the Megas
Several researchers, led by the Regional Plan 
Association (www.america2050.org), have noted 
the blurring of large metropolitan areas into a new 
geographic scale, called a megaregion, with inter-
locking economic, ecological, and transportation 
systems. Eleven megaregions have been identified 
in the United States, including the Northeast, 
which spans several states, and the Texas Triangle, 
which is contained within a single state. 

Ecosystem Services—Learning to Leverage Natural Capital
continued from cover

 The Regional Plan Association and others 
estimate that over 70 percent of the nation’s popu-
lation and jobs are located in these megaregions. 
These megaregions are likely to gain even more 
population and economic growth in the future: 
one estimate is that they will account for 50 per-
cent of the US population growth and 66 percent 
of our economic growth over the next 40–45 years 
(www.angeloueconomics.com/megaregions.
html). Megaregions provide an example of “ag-
glomeration economics,” which Harvard econo-
mist Edward Glaeser defines as “the benefits that 
come from clustering cities.”
 This growth provides opportunities and chal-
lenges for environmental design and planning. One 
opportunity is to view environmental processes at 
the scales at which they occur: watersheds, rivers, 
mountain ranges, aquifers, and weather patterns. A 
challenge is that the detrimental effects associated 
with rapid growth are threatening environmental 
quality. Large-landscape protection can help miti-
gate negative environmental impacts.

Northeast Megaregion
In response, the Regional Plan Association 
has joined others to produce the Northeast 
Landscapes Initiatives Atlas (www.rpa.org/ 
northeastlandscapes). The goal is to protect 
watersheds, wildlife habitat, and other landscape-
scale processes in the 13-state Northeast megare-
gion. The Regional Plan Association-led team is 
using GIS to understand spatial interrelationships. 
The team has produced an inventory of public and 
private landscape conservation initiatives in the 
Northeast megaregion.
 The GIS-based atlas will contain three types of 
data: landscape initiatives, conservation context, 
and development context. Robert Pirani of the 
Regional Plan Association notes that the delivery 
and valuation for ecosystem services are key values 
added for landscape planning:

•	 Many	ecosystem	services	are	delivered	through	
landscape-scale processes: source water protec-
tion, riverine and coastal flood management, 
sustaining fish and wildlife populations, and the 
agglomeration needed for viable agricultural and 
forestry economies.
•	 Monetizing	these	services	depends	on	creating	
a market. Landscape conservation initiatives are 
the right scale for enabling viable markets. As insti-
tutions, land trusts and conservancies potentially 
can be the institutions that bridge upstream and 
downstream sellers and buyers.

The Texas Triangle Megaregion
The Texas Triangle megaregion is formed with 
Houston and San Antonio at the base and 
Dallas and Fort Worth at the apex. By 2050, 
some 35 million people, or 70 percent of the 
population of Texas, will live in the triangle’s four 
metropolitan areas: Dallas-Fort Worth, Houston, 
San Antonio, and Austin. The Edwards Aquifer 
supplies water to metropolitan San Antonio and 
Austin, as well as to many farmers and ranchers. 
In fact, this immense, prolific aquifer is the sole 
source of water for San Antonio. As a result, 

the protection of the aquifer is essential for the 
future of the Texas Triangle.
 The Edwards Aquifer roughly underlies what is 
known as Texas Hill Country. In addition to being 
a rich source of water, the landscape contains 
important wildlife habitats and a significant cul-
tural history. The landscape is also quite scenic and 
valuable for recreation. As a result, the ecosystem 
services provided by the Hill Country are many. In 
response to growth pressures in the Hill Country 
and over the aquifer, the cities of San Antonio and 
Austin, as well as several counties, have purchased 
conservation easements to protect the assets of 
the Hill Country.
 The nonprofit Hill Country Conservancy con-
tributes much to these government efforts. In addi-
tion to purchasing easements, this land trust is also 
engaged in the GIS mapping of the landscape as-
sets of the Hill Country. The conservancy employs 
GIS at several scales—from individual parcels with 
conservation easements to the entire Hill Country 
region. While the Hill Country Conservancy has 
not quantified the ecosystem services provided 
by the land it protects, it certainly contributes to 
enhancing conservation values that benefit the 
whole region. These conservation values are the 
basis on which the Internal Revenue Service may 
grant tax credits for easement donations. Some 
benefits/services that have been documented 
include scenic views, aquifer recharge, high-quality 
storm runoff, habitat, and prime farmland. Beyond 
the explicitly documented benefits, the land trust 
is preserving grasslands that have the potential 
to sequester carbon and riparian areas that help 
prevent flooding and erosion.

Sustaining Sites
The ecosystem services concept is also being 
employed at the site level. The Sustainable Sites 
Initiative, known as SITES, is a joint effort by the 
American Society of Landscape Architects; Lady 
Bird Johnson Wildflower Center of The University 
of Texas at Austin; and the US Botanic Garden 
(www.sustainablesites.org). A goal of SITES is to 
produce the outdoor equivalent to the US Green 
Building Council’s successful Leadership in Energy 
and Environmental Design (LEED) program. The 
SITES team has both learned from LEED and 
relied on ecosystem services. The team identified 
specific ecosystem services that designers can 
strive to protect or regenerate at the site scale, 
which include

•	 Global climate regulation—Maintaining balance 
of atmospheric gases at historic levels, creating 
breathable air, and sequestering greenhouse gases
•	 Local climate regulation—Regulating local 
temperature, precipitation, and humidity through 
shading, evapotranspiration, and windbreaks
•	 Air and water cleansing—Removing and reduc-
ing pollutants in air and water
•	 Water supply and regulation—Storing and pro-
viding water within watersheds and aquifers
•	 Erosion and sediment control—Retaining soil 
within an ecosystem, preventing damage from 
erosion and siltation
•	 Hazard mitigation—Reducing vulnerability to 
damage from flooding, storm surge, wildfire, and 
drought
•	 Pollination—Providing pollinator species for 
reproduction of crops or other plants
•	 Habitat functions—Providing refuge and repro-
duction habitat to plants and animals, thereby 
contributing to conservation of biological and 
genetic diversity and evolutionary processes
•	 Waste decomposition and treatment—Breaking 
down waste and cycling nutrients

•	 Human health and well-being benefits—
Enhancing physical, mental, and social well-being 
as a result of interaction with nature
•	 Food and renewable nonfood products—
Producing food, fuel, energy, medicine, or other 
products for human use
•	 Cultural benefits—Enhancing cultural, educa-
tional, aesthetic, and spiritual experiences as a 
result of interaction with nature

Rating System
As a result of four years of research, the SITES 
team released guidelines and performance 
benchmarks in 2009. This rating system includes 
15 prerequisites and 51 credits that cover all stages 
of development—from site selection to landscape 
maintenance. The rating system is currently being 
tested through over 150 pilot projects representing 
a diverse cross section of project types, sites, and 
geographic locations. The pilot projects include 
a range of types and sizes. The project types 
include parks and open spaces, educational and 
institutional, commercial, residential, streetscapes 
and transportation, gardens and arboretums, 
government complexes, mixed use, and indus-
trial. The project sizes range from less than 1 acre 
(.4 hectares) to over 500 acres (202.3 hectares). 
Existing land uses include greyfield, greenfield, 
and brownfield sites. 

Pilot Projects
Thirty-four states and the District of Columbia, 
Canada, Iceland, and Spain are represented in the 
pilot projects. Two examples of these pilot projects 
are Tempe Transportation Center in Arizona and 
Burnham Centennial-Midewin National Tallgrass 
Prairie in Illinois. The Tempe Transportation 
Center project team includes A Dye Design; City 
of Tempe; Michael Baker, Jr., Consulting Engineers; 
and Otak+Architekton. This transit plaza replaces 
a 2.7-acre (1.1-hectare) parking lot, linking the new 
METRO light rail to local/regional bus routes, bike 
facilities, and Arizona State University. The mixed-
use LEED building provides transit-oriented retail/
restaurant facilities at the plaza, where storm wa-
ter and gray water collection for irrigating native 

Megaregions
Arizona Sun Corridor Northeast

Cascadia Northern California

Florida Piedmont Atlantic

Front Range Southern California

Great Lakes Texas Triangle

Gulf Coast
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plants and vegetated bus shelters sustainably inte-
grate public spaces with pedestrian circulation at a 
busy urban multimodal hub.
 Burnham Centennial-Midewin National 
Tallgrass Prairie is located in Wilmington, Illinois. 
Its design team includes the Conservation Design 
Forum, dbHMS, and Wheeler Kearns Architects. 
Two separate but integrated open-air visitor and 
education areas are proposed for construction in 
this area, which was once part of the Joliet Army 
Ammunition Plant. Design elements include out-
door classrooms, picnic areas, overlook stations, 
trails, and interpretive signage about the natural 
and cultural history of the site. All aspects of the 
project are intended to demonstrate green design 
principles, including capturing and cleaning runoff 
before release into the restored prairie. 
 The pilot project stage will be completed in 
June 2012. Lessons learned from the pilot projects 
will be incorporated into the formal release of the 
SITES rating system to the marketplace in 2013.
 From the pilot projects, it is already clear 
that GIS plays an important role in designing 
sustainable landscapes, which could be expanded 
through GeoDesign. In addition to the mapping 
ability of GIS, it is also useful for calculations and 
data submittals. For example, a site assessment is 
required as a prerequisite, which can be submitted 
in GIS. 

Advancing Ecosystem Services
National and local organizations and agencies 
increasingly use ecosystem services to advance 
their missions. For instance, the Trust for Public 
Land notes that the environmental and social ben-
efits of parks and open space (such as improved 
recreation and health, as well as cleaner water 
and air) also engender economic benefits (such as 
increased tax revenue and an advantageous ability 
to attract businesses) (www.tpl.org). The Trust 
for Public Land has pursued this mission through 
its GIS-based Greenprinting tool. Greenprinting 
enables local officials and conservationists to 
identify and rank environmentally significant and 
fragile areas. Central Texas is one place where 
Greenprinting has been employed. The Edwards 

Aquifer and other environmental assets have been 
mapped with the Greenprinting tool.
 In Philadelphia, University of Pennsylvania’s 
student-faculty clinical design consulting practice, 
Penn Praxis, used economic arguments as the basis 
for its 2010 plan to add 500 acres (202.3 hectares) 
to the city’s park system. In Green 2015: An Action 
Plan for the First 500 Acres, the Penn Praxis team 
notes that converting vacant lots into community 
gardens can raise local property taxes and reduce 
the need for police and fire services. Furthermore, 
the team observes that replacing impervious 
asphalt surfaces with rain-absorbing green areas 
has already saved the city $35 million since 2006. 
In addition, the Penn Praxis team reports that 
the city’s existing open space has generated over 
$400 million in health-related cost savings.
 The Gund Institute for Ecological Economics 
at the University of Vermont has joined oth-
ers to create a web-based tool for advancing 
ecosystem services globally called Artificial 
Intelligence for Ecosystem Services, or ARIES 
(www.uvm.edu/giee). ARIES researchers map 

benefits, beneficiaries, and service flows to help 
users visualize, value, and manage ecosystems. 
This technology assists users in making rapid 
ecosystem service assessment and valuation. It is 
open-source software that is free to all nonprofit 
users. ARIES integrates information from an ex-
tensive database, from global- to local-scale GIS, 
combined with ecosystem service models. ARIES 
is helping open new possibilities for the use of 
ecosystem services in environmental design and 
planning.
 The ecosystem services concept can add value 
to large-landscape planning endeavors, such as the 
Regional Plan Association’s Northeast Landscapes 
Initiative Atlas and the Hill Country Conservancy’s 
efforts to protect the Edwards Aquifer. The concept 
has already proved to advance more sustainable 
landscape design through SITES. Ecosystem ser-
vices help us protect the benefits nature provides 
for our health and well-being, as well as our very 
existence.
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Pennsylvania. Steiner’s books include Design for 
a Vulnerable Planet (2011) and The Essential Ian 
McHarg: Writings on Design and Nature (2006). His 
next book, Urban Ecological Design (with Danilo 
Palazzo), will be available in January 2012.

For more information, contact Frederick Steiner, 
The University of Texas at Austin (e-mail: fsteiner@
austin.utexas.edu). 
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Highlights
 � When an emergency call comes in, 

operators use ArcGIS to locate the 
caller’s position for both landline and 
mobile phones.

 � Police of the Czech Republic, as well 
as Municipal Police of Ostrava, use 
ArcGIS to track and monitor city crime 
rates.

 � Public safety personnel use GIS to 
analyze and understand the impacts 
of fl oods, fi re hazards, hazardous 
materials, storms, and more.

 “We cannot imagine doing this work without 
integrated GIS,” says Petr Faster, fi re offi  cer, 
Operational Management Division, Moravian-
Silesian Region Fire Department. 

Th e Moravian-Silesian Region 
Integrated Safety Center
In 2001, a new administrative classifi cation for 
the Czech Republic came into existence, and 
14 regions in the Czech Republic were formed. One 
region, Moravian-Silesian Region, came up with 
the idea to create a unique regional workplace 
for all public safety staff  and units. Its goal was to 
coordinate safety eff orts, and the MSR Integrated 
Safety Center was formed in 2011. Th e ISC takes 
advantage of several technologies, with GIS serving 
as a foundational platform. Th is is in large part due 
to the eff orts of the region’s fi re department and its 
previous GIS success.
 Faster has worked in the Operational 
Management Division of the fi re department of 
the MSR since the mid-1990s. He fi rst used Esri 
GIS for MSR public safety more than a decade ago. 
Recognizing the value GIS would bring to public 
safety eff orts, he championed the deployment of 
the technology at ISC. 
 “Implementation of GIS in fi re departments 
in each region helped to improve GIS aware-
ness,” says Faster. “Th e Moravian-Silesian Region 
wanted to go to the next level and build a single 
center that served the entire region. After almost 
10 years of constructing, developing, [and] testing, 
the ISC started its full operation.”

Czech Republic Protects Its Citizens
continued from cover

 ISC, empowered with advanced information 
and communication technology, replaced 15 op-
erational dispatch centers. Th e benefi ts of moving 
this work to the MSR ISC include the elimination 
of data redundancy and duplicated work, and the 
synergy that results from operating within a uni-
fi ed information system framework.
 Today, ISC receives all emergency calls in the 
Moravian-Silesian Region. Emergency medical 
services, the fi re brigade of the MSR, Police of the 
Czech Republic, Municipal Police of Ostrava, and 
crisis management personnel all operate out of 
ISC. Together, there are 31 dispatchers: 8 for fi re/
rescue, 10 for medical, 3 for municipal police, and 
10 for the Czech Republic Police Department.
 When an emergency call comes in, operators 
use ArcGIS to locate the caller’s position for both 
landline and mobile phones.
 “Integration through GIS makes the coordina-
tion of all the public safety units easier,” says Faster. 
“We solve cases together from one place, using the 
same data through common visualization. GIS is 
essential for managing emergency situations in the 
region.”
 Once a call is located, operators can quickly 
dispatch the closest appropriate personnel and 
resources. 

 Operations staff  and managers also use GIS to 
analyze, visualize, and take action for major events, 
such as natural disasters. Once the emergency is 
visualized on the map, managers can quickly drill 
down and access more detailed information that is 
contained in local databases or other remote sites. 
Remote access can include web services, such as 
real-time weather reports; traffi  c video; and other 
dynamic, sensor-based data.
 Spatial planning and modeling enable proactive 
work before emergencies happen, such as model-
ing response times and reviewing the history of 
incidents based on the time of day or day of the 
week. GIS also assists in positioning resources 
for effi  cient emergency response. Th is helps 
establish staffi  ng patterns by resource type and 
capability based on historic call volume patterns. 
Resource deployment becomes a science-based 
methodology.
 For emergency medical services, operators 
use maps and navigate ambulances to their 
destination. Once ArcGIS has assisted in locating 
the caller and the incident, routing is performed 
based on traffi  c conditions. As ambulances are 
dispatched and assigned, their status on the GIS 
viewer changes to Unavailable. Dispatch offi  cers 
then use the software to help designate available 

units to provide coverage and optimized response 
for subsequent emergency calls.
 Th e fi re department of the MSR maintains 
this capability as well. As units are dispatched to 
emergency locations, preplans (if they have been 
prepared for the specifi c location) automatically 
become available for the fi rst responders as they 
are en route. ISC cameras can be located and 
activated for areas in which emergency units 
are dispatched, providing commanders with a 
fi rsthand visual account of events on the ground 
before vehicles arrive. 
 For daily operations, digital mapping enables 
intelligent, interactive visualization of data and 
analysis with the results being provided through a 
map. Th is allows fi re service personnel to produce 
risk assessment plans by mapping streets, build-
ings, and utility infrastructure and overlaying that 
data with population data, hazardous material lo-
cations, and high-value protection assets (schools, 
hospitals, government buildings, etc.). Th ey can 
perform historical analysis to look at the likelihood 
of certain disasters impacting people and property 
based on location and proximity to natural and 
man-made hazards. Decisions to mitigate these 
exposures can then be made to increase prepared-
ness and reduce emergency consequences and 
loss. Mitigation decisions can range from establish-
ing better construction policies in exposed areas 
to assuring rapid response capability in high-risk 
areas.
 Police of the Czech Republic, as well as 
Municipal Police of Ostrava, use ArcGIS to track 
and monitor city crime rates. Both agencies can 
map the locations of incidents, known suspects, 
probationers and parolees, and other related data 
for crime and investigative analysis. Tracking 
vehicles and personnel helps staff  with daily watch 
command operations. Th is enables commanders 
to understand ongoing activities, planned security 
events, incident status, and overall jurisdictional 
requirements. It also assists in positioning units, 
initiating patrols in the fi eld as circumstances 
change, and deploying offi  cers to emergency 
incident or crime scenes. 
 For large-scale emergency preparedness, GIS 
is used to analyze and understand the impacts of 
fl oods, fi re hazards, hazardous materials, storms, 
and more. Th e goal is to protect populations, criti-
cal infrastructure, and natural resources. 
 Future applications include the deployment 
of in-vehicle navigation for emergency vehicles. 
Th is capability will also enable fi rst responders 
to visualize geographic and other data from ISC 
databases to support fi rst responder situational 
awareness and emergency location preplan data.
 “Having map and data integration for all the 
safety units in one building is the key benefi t for 
us,” says Faster. 

For more information, contact Petr Faster, fi re 
offi  cer, Fire Rescue Department, the Moravian-
Silesian Region (e-mail: petr.faster@hzsmsk.cz).

For large-scale emergency preparedness, GIS is used to analyze and understand the impacts of fl oods, fi re hazards, hazardous materials, 
storms, and more. This is a visualization of the affected area in the case of a hundred-year fl ood.

The Integrated Safety Center dispatcher’s workplace.
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 Today our world is changing rapidly and is 
facing many challenges. Climate change, urban-
ization, security, poverty, inequality—these are 
difficult problems we must deal with, and they’re 
affecting us as individuals, as well as impacting 
our organizations and governments. We are also 
increasingly aware of the role humans are playing 
in that change. It’s my sense that in order for us to 
really address these things, we can’t just keep doing 
the same things; we need a different approach. We 
need collective intelligence, and our actions need 
to be based on this intelligence. This informed, 
science-based approach is our best hope for con-
fronting these unprecedented challenges. As GIS 
professionals, you will play an increasingly impor-
tant role in helping create a better understanding 
of our world.

What Is Understanding?
Understanding is about knowing. It’s quite human, 
built on real experiences, reasoning, and thinking 
about things. Knowing enables us to understand, 
think, predict, explain, add meaning, and have in-
sight. Our minds are the framework within which 
all of this happens. They organize and synthesize 
information for us, then integrate it into our lives. 
This is understanding. 

GIS as a Language
Geography has always been a critical type of infor-
mation that humans—in fact, all animals—collect, 
organize, and use. Place-based information is vital 
to survival on our planet. As our world has become 
more complex and our ability to understand 
has grown, GIS technology has evolved to help 
us process information about place and put it 
in a context that allows us to act. GIS is actually 
extending our minds by abstracting our world into 
the knowledge objects that you create and main-
tain—data, imagery, models, maps, and apps. GIS 
is facilitating a systematic framework for knowing, 
and our shared work is leading to a collective 
understanding. 
 This is not just theoretical; remember that from 
the very beginning, GIS has always been a very 
practical technology. When Roger Tomlinson and 
his colleagues began to implement these ideas, it 
was about harnessing the power of information 
technology to gain an understanding of geography 

GIS: A Language for Understanding
continued from cover

that the human mind could not deduce without 
the assistance of computers. 
 Today, GIS integrates and synthesizes informa-
tion from many sources and does it in volumes 
we could not have imagined 30 years ago. The 
availability of new technologies and the growing 
concern for our planet mean that we are produc-
ing an ever-increasing store of data describing our 
earth. We’re being bombarded with data from a 
combination of old and new sources—satellites, 
sensors, crowdsourcing (“human sensors”), mod-
els, digitization of historic records, and much more. 
Only when these billions of bits of information are 
combined and organized can we achieve a higher 
meaning—a true understanding of our world. This 
will require the right technology and culture for 
sharing our data and building a common geospa-
tial infrastructure. 
 As a kind of language, GIS also facilitates com-
munication and collaboration, breaking down 
barriers between individuals, organizations, 
institutions, and the world. This is part of its 
power. With the number and severity of problems 
facing our modern world, much of them having 
to do with place, GIS is becoming an essential 
new language for understanding. My sense is that 
our new ArcGIS Online platform provides such a 
framework and will enable our users, both in their 
organizations and beyond, to fully leverage the 
language of GIS. 

An Evolving Ecosystem
GIS is changing rapidly. This evolution is not 
linear; it is organic and means that GIS is evolving 
alongside other components of the technol-
ogy ecosystem. Measurement technologies and 
crowdsourcing are creating huge volumes of 
geospatial data. The data itself is growing in vol-
ume, and we have to find new ways to handle that 
volume. There are new issues, such as privacy and 
access, that we need to address. 
 And of course, computing technology itself 
continues to evolve. Connectivity is enabling new 
kinds of networking—social networking. Our sci-
ence is also changing, becoming more quantitative 
in every discipline—more integrated, analytic, real 
time, and predictive. It also becomes more col-
laborative. These are very interesting progressions 
that we see in the computing ecosystem. And GIS 

itself is evolving within this ecosystem, becoming 
more adept at managing large datasets, multidi-
mensional (3D/4D), and much easier to use. 
 So how can we evolve GIS so that anyone can 
leverage its power? It’s an important question, 
because this evolution is the foundation for under-
standing our world. 

A New Pattern
A new pattern for GIS is already emerging, mak-
ing GIS available to everyone. A long progression 
of efforts is bringing our work—substantial, 
authoritative source information—to the web and 
blending it with social network and crowdsourced 
information. This new pattern is making all this 
work available through lightweight viewers and 
mobile devices, providing a broad context of 
understanding to individuals, organizations, and 
governments—to everyone. 
 But will this new pattern be broadly adopted? 
Is it of interest just to GIS professionals, or will it 
be adopted by a broader audience? I think this pat-
tern will be broadly adopted because the benefits 
are so great. It will connect you—the GIS profes-
sional—with knowledge workers, managers, policy 

makers, and citizens, extending your reach. It will 
empower citizens to participate in the same net-
work environment, using the same infrastructure 
and sharing common services to create a collective 
understanding.

A Path Forward
I meet with hundreds of GIS professionals over the 
course of the year and am continually amazed at 
the creativity they display in using GIS to solve com-
plex problems and support critical decisions. The 
User Conference is like magnifying this 100 times 
and condensing it all into one short week. The ap-
plications on display, the papers presented, and the 
maps shared exhibit an overwhelming case for the 
value of GIS. From sea-level rise to deforestation, 
from disaster recovery to disease monitoring, and 
from vehicle routing to demographic analysis, it’s 
clear that GIS is already being widely used as a tool 
to help us understand.
 Esri remains firmly committed to building tools 
you can use to understand and solve the pressing 
geographic problems the world is facing, because 
we firmly believe that acting responsibly requires 
understanding. 

Jack Dangermond delivers the keynote presentation “GIS—Understanding Our World” at 
the 2011 Esri International User Conference in San Diego, California.

A new pattern is emerging that will open and extend GIS.

GIS extends our minds, abstracting our world and providing a systematic framework for 
understanding.
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The Esri International User Conference (Esri UC) 
convened in San Diego, California, July 11–15, 2011, 
where a new approach to GIS was introduced: 
ArcGIS as a complete system, open access, and 
cultural thinking have come together to become 
the conduit for shifting GIS into an unprecedented 
era of sharing and collaboration.
 The stories that 14,000 people brought to the 
conference, the capabilities demonstrated in 
ArcGIS 10.1, the new platform for ArcGIS Online, 
and cloud GIS services added to the momentum 
that is driving change in the way people share and 
participate in improving our world.
 Welcoming the GIS user community to the 
Esri UC Plenary Session, Esri president Jack 
Dangermond laid out his GIS vision for 2012 and 
years ahead. Leading with the conference theme,  
“GIS—Understanding Our World” (see cover 
article), he presented work that the GIS community 
is doing and talked about how ArcGIS is evolving. 

2011 Esri International User Conference Overview

been published to ArcGIS Online, and about 5,000 
are being added every week. ArcGIS Online search 
capabilities make it easy to search the gallery; ac-
cess the maps users need; share with groups; and, 
most importantly, make their own maps. 
 Community Analyst—Esri’s GIS cloud service 
that extends the reach of GIS in an organization. 
The map service offers more than 6,000 variables 
to work with, including US Census 2010 data, 
population projections up to the year 2015, 
federal data, and Centers for Disease Control and 
Prevention data. 
 Lidar Data Support—ArcGIS 10.1 is adding dra-
matic improvements for lidar data in LAS format, 
including quick viewing, update and analysis, data 
management, and sharing capabilities. Users can 
create a lidar data layer and view lidar points in 
a 3D preview window in ArcGIS for Desktop, edit 
LAS point classification, add LAS files to a mosaic 
dataset, share lidar-derived surfaces and intensity 
data as image services, and access image services 
for lidar data downloads.
 ArcGIS Runtime—Software development kits for 
building custom solutions (native 64 bit with small 
installation size) for ArcGIS for Windows Mobile, 
iOS, Android, Windows, and Linux. It delivers 
performance for fast application start-up and map 
display and deployment. 
 ArcGIS for Local Government Initiative—Fifty 
templates for building apps and creating maps.

Keynote Speakers
Tim and Michele Schilling described their Rwanda 
project, which raised the economy of the country 
and the income of its farming families (see related 
article on page 9). The Schillings worked to bring 
individual farmers together and developed a 
method and standard that would raise the quality 
of Rwanda’s coffee to be one of the world’s most 
outstanding. Improved quality raised demand and 
pricing, which, in turn, improved the economy of 
the country.
 European Environment Agency director 
Jacqueline McGlade explained how just one de-
gree of temperature change impacts the earth (see 
related article on page 9). She noted that we must 
change our behavior and adapt to the realities of 
climate change. McGlade also urged GIS users to 
tell their stories about the positive ways they are 
helping the planet. 

User Stories
The City of Boston, Massachusetts, described how 
its enterprise GIS is bringing together local govern-
ment services and engaging its citizens. 
 Clark Magnet High School science teacher 
Dominique Evans-Bye and senior Yeprem 
Chavdarian presented the school’s award-winning 
GIS projects, which tracked toxic runoff from 
land to sea, chemical impacts on marine life, 
and fast-water flood channel analysis for at-risk 
schoolchildren. 
 Throughout the week, attendees presented 
hundreds of papers about how they are using 
ArcGIS in their work for visualization, analysis, 
work processes, prediction, planning, and better 
understanding our world. Special Interest Groups 
met to network and share. Users engaged with Esri 
experts and GIS vendors and consultants to solve 
problems and meet challenges. User stories were 
also demonstrated on the walls of the Map Gallery, 
which provided a reference for people to improve 
their own maps and applications. The Map Gallery 
entry Municipal Development Plan Calgary by the 
City of Calgary, Canada, won the title Best Overall. 

Awards
Dangermond recognized 140 Special Achievement 
in GIS Award winners and presented Esri’s 
Enterprise GIS Award to the Singapore GeoSpatial 
Collaborative Environment, which put GIS at 
the core of local government. He presented the 
President’s Award to the Federal Service of State 
Registration Cadastre and Mapping of Russia, 
which built a national cadastral system for the en-
tire country (see article on pages 34–35). A Making 
a Difference Award was given to Research Center 
for Disaster Reduction Systems, Kyoto University 
professor Haruo Hayashi for providing support 
maps that dealt with Japan’s earthquake, tsunami, 
and fallout disasters. A second Making a Difference 
Award was given to Geneva International Centre 
for Humanitarian Demining and accepted by 
director Daniel Eriksson.

Save the date for the 2012 Esri International User 
Conference in San Diego, California, to be held  
July 23–27. 

 Setting the stage to introduce the collabora-
tive abilities being built into ArcGIS technologies, 
Dangermond explained, “Our world is changing 
rapidly, and humans are causing it, which is 
creating many challenges. We need collective 
intelligence and understanding that helps us 
meet these challenges.” He further noted that 
GIS is changing rapidly and is coevolving with 
other enabling technologies for measurement, 
data, computing, connectivity, science, GIS 
virtualization, bandwidth, collaboration, social 
networking, and cloud platforms. He presented 

innovations and enhancements in ArcGIS 10.1 
and other Esri products that support connected 
technologies.

New Product Highlights
ArcGIS Online—A new cloud-based GIS platform 
that can be used anywhere by anyone on a desktop, 
a browser, a smartphone, or tablet. Users can regis-
ter data in a group as Web Map Service, KML, and 
other files. The new platform accelerates GIS in 
your projects and the projects of those with whom 
you work. Nearly 100,000 maps and apps have 

Left and above: More than 14,000 GIS professionals gathered in San Diego, California, in July.
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European Environment Agency (EEA) executive 
director Jacqueline McGlade, PhD, gave a keynote 
presentation at the 2011 Esri International User 
Conference (Esri UC) in San Diego, California. She 
described different ways that EEA works to collect 
data, ensure its quality, and engage citizens in 
becoming part of the solution. 
 EEA assures the quality of information that 
38 countries send regarding the environment 
in European Union states. Participants send 
information about soils, air quality, and so forth, 
and consequently have become more interested 
in geospatial science. These countries are reaching 
out for the spatial tools provided by Esri and others 
in an effort to situate themselves in the minds of 
their citizens. This has led to an environmental 
legislation transformation within those countries. 
 Europe has to take account of resource usage 
inside and outside its borders. It is tremendously 
dependent on those countries for rare earth timber 
and food. EEA seeks to be part of the global nexus 
that flows around the world, 
 “The world is changing quickly,” said McGlade, 
“so we are introducing overnight the way we view 
our environment for early warning systems.”
 How quickly are the ice caps melting? Platform 
vessels in the arctic gather data about the ice 
cap thickness, link it to an environmental secu-
rity system, and connect space observations with 
what is happening on the skin of the earth. EEA is 
promoting other types of sensors that are much 
less expensive than an arctic vessel. These enable 
anyone to monitor the environment with very little 
cost. 
 “By bringing this information onto platforms, 
we will see terabytes of data available to locate 
changes and translate them into policy from deci-
sion makers,” McGlade said. 
 The role of EEA is to connect the institute 
monitoring data with space station observations 
and past reporting and then tell people why this 
matters. It is not only official data that holds sway 

Jacqueline McGlade—Esri UC Keynote Speaker—Shows a New Side of Crowdsourcing 

Citizens Help Validate Authoritative Environmental Monitoring

when it comes to changing people’s minds; it is 
their own engagement. 
 McGlade showed platforms of innovation. EEA 
provides map and data services for 500 application 
areas, such as biodiversity, water quality, and ozone 
pollution. For instance, the ozone pollution map is 
derived from sensor stations and includes a model 
that shows how the ozone changes over 24 hours. 
This is authoritative data, and data tagging and 
sources are important.
 EEA has developed applications for iPad and 
Android. The Life app shows where government 
investment has been spent, its impact, and the 
future benefit of additional funding. The user can 
overlay biodiversity data to see its relationships 
with legislative protection for habitats and endan-
gered species. Europe has experienced enormous 
urbanization. An urban atlas app shows where and 
how urban areas are affecting the environment.

 The data service provided by EEA includes on-
line content from ArcGIS and provides more than 
80 maps and apps. People can also access the data 
via a GIS-powered atlas, which is an online book 
that allows users to flip through digital pages and 
click data and tools for their own use. 
 “EEA wants to get people engaged in the 
environment,” explained McGlade. “By considering 
citizen and cultural knowledge, along with Western 
science, people can contribute in professional, 
semiprofessional, and amateur ways. Citizen 
reporting brings people into the mainstream of 
the environment. Europe’s Shared Environment 
Information System forces countries to see that 
they need a system of care. EEA supports via IT, 
applications, technology, and software, as well as 
training the population [to become] a large group 
of people who know what is going on around 
them. Programs like Earthwatch can take ordinary 

people into the field and train them to gather data 
and bring it back in a structured way.”
 To democratize information, EEA has worked 
with Microsoft and Esri to create the Eye on Earth 
platform. This is cloud technology that facilitates 
interaction. It includes the official data mandated 
by countries and allows citizens to say what they 
think. Crowdsourcing is an effective way of validat-
ing authoritative data from countries. With enough 
observations, it is easy to see when stations are not 
monitoring correctly. 
 McGlade concluded, “We should all take time to 
be in nature and realize the changes that are going 
on around us.” 

About Jaqueline McGlade
Previously serving as director of the UK’s Centre 
for Coastal & Marine Sciences and director of 
theoretical ecology at Forschungszentrum Jülich, 
Germany, McGlade is now executive director of the 
European Environment Agency, having worked 
there since 2003. McGlade has also worked as a se-
nior scientist in the federal governments of Canada 
and the USA and held professorships at Warwick 
University and Aachen colleges. Her research 
areas include spatial data analysis and informatics, 
expert systems, environmental technologies, and 
the international politics of the environment and 
natural resources. 
 McGlade has worked extensively in North 
America, southeast Asia, and west Africa. She has 
published more than 100 research papers; written 
popular articles; and presented and appeared in 
many radio and television programs, including her 
own BBC series The Ocean Planet, Learning from 
Nature, and—most recently—Our Arctic Challenge.

More information, datasets, data viewers,   in-
teractive maps, and ArcGIS Server Technology 
APIs are available on the European Environment 
Agency website at eea.europa.eu.

Tim and Michele Schilling provided a keynote 
presentation at the 2011 Esri International User 
Conference afternoon Plenary Session. Tim 
Schilling is director of  the United States Agency 
for International Development (USAID) Rwanda, 
and Michele Schilling is a professor of ecology and 
GIS at the University of Rwanda. 
 Rwanda is in east Africa. Project Rwanda 
was initiated to improve the economy of the 

Developing One of the World’s Outstanding Coffees 

Rwanda’s Green Living Project
country and the income of its farmer families. 
The country has about 500,000 coffee farms. In 
2000, this coffee was not of a quality to attract 
world market attention. The Schillings brought 
individual farmers together and developed a 
method and standard that would enhance the 
quality of their coffee to be one of the world’s 
most outstanding. By improving quality, they 
raised demand, allowing the farmers to raise 

their prices and, in turn, the economic levels of 
the country.
 What caused farmers to participate? The 
Schillings worked to get funding to build a coffee 
cherry washing station, which brought the com-
munity together in a venue wherein they sorted 
and selected the best cherries (also called berries) 
and created a quality standard. The coffee industry 
was enticed by the consistency and flavor of this 
coffee and purchased it through Rwanda’s Green 
Living Project. 

Geospatial Analysis
The project began to grow, and the Schillings 
sought to place more berry washing stations 
in the surrounding regions. Working with the 
university, Michele developed a sophisticated 
geographic model for site analysis. One input was 
a sensory profile of the coffees’ characteristics, 
including finish, body, and taste types, much like 
the wine industry does. These profiles were used 
to categorize coffee cherries, and then these were 
linked to the regions that produced them. 
 The next part of the analysis was to determine 
which variables in those regions might be the 
cause of the coffees’ characteristics, such as soil 
pH, water, temperature, and elevation. Michele 
used statistical modeling to isolate growing condi-
tions attributed to coffee characteristics and then 
located these conditions in the surrounding areas, 

plotting them on a map. The Geography of Coffee 
map shows coffee characteristics by region, such 
as East, North Kivu, and South Kivu. Next, Michele 
used GIS to perform a proximity analysis to 
determine the best sites for washing stations. The 
Schillings provided this information to potential 
investors.
 Part of the program was to educate Rwandans 
to evaluate the quality of their coffee, so coffee spe-
cialists were brought in to train the locals. Farmers 
adopted new farming practices to produce a high-
grade cash crop. Starbucks began to buy coffee 
directly from Rwanda, and the country’s exports 
took off. 

Success
Annual income—the equivalent of US$500/fam-
ily in 2000—grew to the equivalent of US$3,000/
family by 2010. The university tracked the success, 
showing that farmers who followed this coffee 
model had business returns that grew 82 percent 
faster than nonparticipating farms.
 The Global Coffee Quality Research Initiative 
has been launched to extend the Rwandan coffee 
marketing model to other coffee-producing coun-
tries in the world. 

Readers can follow the growth of the Global 
Coffee Quality Research Initiative by following the 
blog at gcqri.org.Tim Schilling, director of United States Agency for International Development (USAID) 

Rwanda, and Michele Schilling, professor of ecology and GIS, University of Rwanda.

Jacqueline McGlade, executive director, European Environment Agency (EEA).
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Driven by a hunger 
for challenge and a 
desire to bring a 
fresh perspective 
to new organiza-
tions, Paul Tessar 
traveled through 
the heartland of 
the United States 
like the legendary 
Johnny Appleseed, 
seeding state and 
local agencies, not 
with apple trees 

but with the ability to harness GIS capabilities for 
planning and cooperation. Tessar has cultivated 
successful GIS programs in Arizona, Colorado, 
Minnesota, South Dakota, and Wisconsin, but it 
was the state of Illinois where it all started. 
 After graduating with a bachelor’s degree in 
history from the University of Illinois at Urbana-
Champaign, Tessar continued to study urban and 
regional planning. “I’ve always been fascinated with 
cities and the built environment,” Tessar notes, 
professing his drive to contribute to thoughtful 
urban arrangements.

Enabling Foresight in Government Agencies
In 1974, with his master’s degree in urban and 
regional planning in hand, Tessar went to work for 
the South Dakota State Planning Bureau. 
 In South Dakota, Tessar used self-developed 
image processing software to generate statewide 
map layers for use in a land resource information 
system. He created and proffered soil classification 
and elevation map layers for use in land suitabil-
ity analysis by South Dakota regional planning 
agencies. Using this dataset in conjunction with 
satellite-derived land-cover layers, Tessar and his 
team developed a “grid GIS approach to spatially 
solving the Universal Soil Loss Equation [USLE].” 
Tessar provided the resultant data to regional and 
local planners, empowering them to envision intui-
tive and farsighted urban development. 
 “I use GIS to facilitate superior outcomes,” 
Tessar says. “As powerful as it is, GIS is the means, 
and better decision making is the end.”
 Just as impressive as Tessar’s proactive effort to 
enable well-informed decision making is the con-
text in which he worked. Completed more than 
35 years ago, his work on the USLE predated digi-
tizing tablets and prevalent commercial GIS use, 
requiring that Tessar’s team members hand code 
soil survey information into 10-acre grid cells and 
shepherd governmental use of GIS. South Dakota 
rewarded his accomplishments by naming him 
State Employee of the Month.

Using GIS to Reinforce 
Interdisciplinary Prosperity
In the early ’80s, Tessar went to work for the 
Arizona State Land Department (SLD), where 
previous attempts to build a comprehensive GIS 
program had fallen short of fruition. In just three 
years, Tessar was able to establish a thorough and 
effective GIS program that is still in place to this 
day. His efforts at the Arizona SLD were recognized 
with a Citation of Merit from Governor Bruce 
Babbitt.
 In addition to outfitting the Arizona SLD with 
valuable GIS capabilities, Tessar analyzed develop-
able lands and ongoing revenue generation for 
state trust lands. Profits garnered from the state 
land trust went to supporting public education 

Paul Tessar Is the Johnny Appleseed of GIS

in Arizona. Working in conjunction with Arizona 
State Land Department commissioner Robert 
Lane, Tessar used GIS to manage public lands 
for long-term sustainability while simultaneously 
increasing revenues. 
 “GIS is not just manipulating data for planning 
and decision making,” Tessar says. “It is actually a 
platform for collaboration, where the cooperative 
efforts it facilitates are just as significant, if not 
more so, than the base knowledge that supports 
their functioning.”
 The next few years saw Tessar move to 
Minnesota for a stint with the Minnesota State 
Planning Agency, Land Management Information 
Center, and then to Wisconsin, where he worked 
with the State Department of Natural Resources 
(DNR). In a collaborative effort with DNR agency 
management, Tessar cultivated a statewide GIS 
co-op called WISCLAND, the Wisconsin Initiative 
for Statewide Cooperation for Landscape Analysis 
and Data. Along with the rest of the co-op, Tessar 
helped establish a natural resource information 
system, abounding with original statewide data. 
This data was put to a myriad of uses by DNR 
staff: Wildlife management employees modeled 
habitat carrying capacity and animal population 
to determine the appropriate number of deer 
licenses to grant, water resources management 
staff determined soil erosion hazards threatening 
surface water quality and ways to mitigate them, 
and air quality managers modeled non-point 
ozone sources to address air quality issues. 
 “Our mission was to provide GIS support to 
planning, management, analysis, modeling, and 
decision-making functions for a broad array of 
programs in the traditional areas of conservation 

agencies—parks, wildlife, fisheries, water resourc-
es, wetlands—as well as newer environmental 
areas, such as water quality, air quality, solid waste, 
and hazardous materials,” Tessar says.
 While working for DNR, Tessar returned to 
school for a second master’s degree in environ-
mental monitoring—an ecology-oriented GIS and 
remote-sensing program housed at the University 
of Wisconsin Institute for Environmental Studies. 

Maintaining a Thriving Civic Ecology 
by Encouraging Dialog
In his current position as the GIS data administra-
tor for DenverGIS, a technology service agency of 
the City and County of Denver, Tessar applies his 
GIS savvy to maintain a vibrant urban structure. 
 “We use GIS as a tool to build a better model 
of the reality of our city,” Tessar says. “GIS is about 
crafting a representation of our shared real-
ity. Whether you work at the local, regional, state, 
national, or global scale, this is often the task that 
precedes planning and engineering a better future. 
Not only does GIS provide the tools to capture 
that model of reality, it provides the capabilities to 
manipulate it for a purpose.”
 In his recent efforts, Tessar has focused on 
enhancing regional GIS data interoperability. 
The Colorado Homeland Security North Central 
Region (NCR) has developed a regional GIS data 
repository for the 10-county Greater Denver metro 
area. The member counties provide more than 
20 shared GIS layers on the NCR ArcGIS software-
based site. A current endeavor coordinated by the 
NCR GIS steering committee, which Tessar chairs, 
involves the 10 NCR counties, 3 neighboring coun-
ties, and 16 cities. This group, representing all local 

jurisdictions that maintain GIS centerline layers 
on regional county boundaries, is collaborating 
to establish “agreement points” along 750 miles 
of common borders. All the participants in this 
regional partnership plan to snap their centerlines 
to the 2,100-plus points to form a seamless regional 
streets layer to be hosted at the NCR repository.

Leaving a Legacy of Cooperation
Tessar’s passion for using GIS to create a platform 
for multijurisdictional communication and col-
laboration is highly evident from the fruitful GIS 
programs he has left in his wake. “Paul’s hard work 
has created a solid framework for future coopera-
tion,” notes Ryan Huffman of the Public Works and 
Development Department of Arapahoe County. 
Tessar credits his ability to infuse diverse agencies 
with GIS capabilities to his skill in perceiving recep-
tive individuals and identifying common interests. 
 “GIS allows each group to express its under-
standing of reality, structure, process, and function 
in specific areas,” says Tessar. “As the disciplines 
work together, they begin to develop more of a 
common world view and a better understand-
ing of the other disciplines. All of the ‘-ologists,’ 
‘-ographers,’ ‘-ticians,’ and ‘-tists’ can get to-
gether and satisfy their hunger for creating positive 
change. They can come to a common understand-
ing and optimize for the best solution within the 
resource constraints they’re working with.” These 
are the fruits of the “orchards” Tessar has planted 
in the heartland.

For more information, contact Paul Tessar  
(e-mail: Paul.Tessar@denvergov.org). 

GIS Hero

Paul Tessar

DenverGIS enhances communication by integrating centerlines between jurisdictions.
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Version 2.0 of the ArcGIS for iOS application 
includes support for pop-up windows, the ability 
to switch between ArcGIS Online basemaps inside 
the application, and new collaboration features. 
Signifi cant changes have also been made in de-
signing a native iPad experience.

Pop-up Windows and Map Notes
Th e updated app now fully supports layer pop-
up windows, which let users view additional 
information in their maps by tapping on the map. 
Text, photos, pie charts, and website links can be 
accessed via the pop-up feature. Users can also 
sketch and annotate maps using Map Notes. 
Spreadsheets (.csv), text fi les (.txt), shapefi les 
(.shp), and GPS eXchange Format (.gpx) fi les can 
also be imported into maps as Map Notes.

Basemap Gallery
ArcGIS for iOS users can now access a variety of 
ArcGIS Online basemaps for viewing data. Th e 
basemap gallery contains topographic, aerial, 
and satellite coverages. Th e topographic map 
that is included is a community basemap that 
users have contributed to, ensuring that the data 
is authoritative.

Sharing Maps
ArcGIS for iOS also promotes collaboration and 
information sharing between multiple users and 
within the online community. Maps in ArcGIS can 

New Version Includes Support for Pop-up Windows and Basemap Galleries 

ArcGIS for iOS App Improves Users’ Experience

now be shared via text message (SMS), Twitter, 
Facebook, and e-mail. Users can instantly send 
their custom maps via text message or post them 
on social media sites to inform coworkers and 

friends and collaborate with others in the GIS 
community.

Productivity Tools
Esri has added an intelligent dynamic legend to 
ArcGIS for iOS. Unlike static legends, which do 
not change when the map scale changes, dynamic 
legends defi ne symbols as they are shown on the 
map. Locations on the map can also be book-
marked, making it easier to access and switch 
between areas of interest. Users can navigate to 
map bookmarks within the Contacts application 
of their iOS device. Users can also create new 
bookmarks by tapping on the map and using their 
current location or a GIS feature.

New User Experience
Th e application user experience has changed. 
Menu icons and tab bars in ArcGIS for iOS have 
been streamlined to create more map space. 
Th e application now supports both panning and 
sketching across the dateline. 

Available in 10 Languages
Th e ArcGIS for iOS application is now available in 
10 diff erent languages: English, French, German, 
Italian, Spanish, Japanese, simplifi ed Chinese, 
Brazilian Portuguese, Korean, and Russian.

Download the latest version of the ArcGIS for 
iOS application at no cost from the Apple App 
Store.

iPhone and iPad users can access a variety of basemaps for viewing GIS information.

ArcGIS users can now quickly and easily add US 
data and reports to their GIS projects with the 
Community Analyst Add-in. Th e downloadable 
add-in connects ArcGIS for Desktop with the lat-
est demographic, economic, supply and demand, 
health, business, and education data from Esri 
Community Analyst. A Software as a Service (SaaS) 
mapping solution, Community Analyst allows us-
ers to explore the unique characteristics that make 
up their communities and is completely hosted in 
the cloud by Esri. 
 GIS professionals can seamlessly leverage the 
data in Community Analyst to generate detailed re-
ports for areas they have defi ned on their desktops. 
Th ey can attach this data as attributes for use in 
their everyday ArcGIS mapping workfl ows. In ad-
dition, add-in users have access to the Community 
Analyst web application (communityanalyst.
esri.com), where they can fi nd areas that meet 
up to fi ve customizable variables using the Smart 
Map Search tool, compare multiple sites, and cre-
ate customized reports.
 Cities and counties are using the single-age and 
one-year data categories in Community Analyst 
to better understand and address the needs of an 
aging population. Combining age data with Esri’s 
Tapestry Segmentation data, which classifi es 
neighborhoods into market segments, helps users 
understand the diversity and makeup of a com-
munity and describes lifestyle and lifestage infor-
mation. Th is helps identify trends and allows users 
to better understand their constituents to supply 
them with the correct products and services and 
communicate with them through the most eff ec-
tive channels. 
 Health care professionals can easily track 
disease incidents using ArcGIS, and by adding 

Community Analyst Integrated with ArcGIS Desktop

Thousands of Data Variables Available with ArcGIS for Desktop Tool
demographic data from Community Analyst, they 
can now determine if the outbreak is related to age, 
ethnicity, income, or other demographic factors. 
Th e GIS analyst simply downloads and appends 
data to features in ArcGIS to generate reports and 
thematic maps to better visualize the situation, 
and offi  cials can determine where to place services 
to best meet the needs of these groups. 
 Th e add-in provides desktop users with a 
straightforward and cost-effi  cient way to incorpo-
rate the latest data into their applications. As Esri’s 
annual data updates are available in Community 
Analyst before being released in any other Esri 

desktop solutions, ArcGIS for Desktop users will 
always have access to the most current data for 
their GIS projects.
 Th e Community Analyst Add-in is available as 
a free 14-day trial download. ArcGIS for Desktop 
users will then need to purchase a subscription to 
continue accessing the reports and data.

For more information and to download the 
Community Analyst Add-in, visit esri.com/
caaddin.

Left and above: Emergency responders can 
get a quick idea of how many people live 
in an evacuation area by running summary 
reports with the Community Analyst Add-in.

11GIS Product News
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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 offi ce:
esri.com/locations

Contact your local Esri reseller:
esri.com/partners

Th is regular column contains information about 
the latest updates to ArcGIS Online basemaps; 
new content contributed by Esri and the user com-
munity; and information about the latest release of 
ArcGIS.com, the website where users can access 
online content and capabilities. 

Updated Basemap Services
Contributions to World Topographic Map, one of 
the three community basemaps being built and 
expanded with detailed data from GIS organiza-
tions around the world, continue to grow. Th e 
latest updates to World Topographic Map include 
data from the Dutch Kadaster, which contributed 
airports, buildings, and neighborhood data from 
its topographic database; the Spanish Instituto 
Nacional de Estadística and Instituto Geográfi co 
Nacional/Centro Nacional de Información 
Geográfi ca, which contributed administrative 
boundaries, buildings, hydrology, landmarks, 
parks, and airports data; the Czech Offi  ce for 
Surveying, Mapping, and Cadastre, which contrib-
uted administrative boundaries, landmarks, parks, 
roads, hydrology, building, contours, hillshade, 
and vegetation data; and British Ordnance Survey, 
which contributed data for several major cities 
in the United Kingdom that includes administra-
tive boundaries, neighborhood, railroads, roads, 
hydrology, vegetation, and landforms data.
 Th e latest release of World Street Map includes 
updates and additional levels of detail for areas 
where there is already street-level data, including 
North America, South America, Europe, and 
Australia. Th e latest release of World Imagery Map 

ArcGIS Online: What’s New?

includes updates for the United States and ad-
ditional imagery for Spain.
 World Topographic Map, World Street Map, 
and World Imagery Map are updated frequently 
with data from organizations around the world, 

in making its content broadly available can join. 
Contributed content is blended into the basemaps, 
which are published and hosted by Esri and made 
freely available.

New Map Services
Ocean Basemap, released in June 2011 for World 
Hydrography Day, is designed for marine GIS 
professionals and anyone interested in ocean 
data. Delivered as a map service, it includes 
bathymetry, marine water body names, undersea 
feature names, and derived depth values in meters. 
Authored at a scale of 1:1,000,000 and using a 
muted color palette, this basemap is perfect for 
overlaying operational or other user-specifi c 
content for applications in nautical charting, port 
security, and marine conservation. Ocean Basemap 
blends publicly available, authoritative ocean data 
sources into one cartographically uniform base-
map that is freely accessible.
 National Geographic World Map is a collabora-
tion between National Geographic and Esri to 
produce a cartographically distinctive basemap 
that refl ects National Geographic’s cartographic 
design, typographic style, and map policies. Th is 
new high-quality, multiscale basemap is built 
using National Geographic’s cartographic data, as 
well as data from third parties, and complements 
the existing ArcGIS Online basemaps. It is made 
available as a tiled cache service and is perfect for 
use as a reference map in applications that provide 
general information or as an educational resource.
 A number of datasets, specifi cally described in 
Offi  ce of Management and Budget (OMB) Circular 
A-16, have been published in ArcGIS Online as map 
services, web maps, and layer packages in the A-16 
group and can be used as basemaps or operational 
layers to support a variety of applications. Th ese 
US-specifi c datasets include annual and quarterly 
bankruptcy fi lings, population percentage esti-
mates of diabetes and obesity incidence, soil data, 
and stream gauges and water stations.
 Data from World Bank has also been published 
as web maps and layer packages under the 
International Maps group in ArcGIS Online. Th ese 
web maps and layer packages provide informa-
tion about global Internet access; mobile cellular 
subscriptions; literacy rate; labor force total and 
participation; and a number of other datasets de-
scribing populations, spending, and infrastructure.

Drag-and-Drop Capability
Users now have the ability to add shapefi les, text 
(TXT and CSV), and GPX fi les directly to their 
web maps by either dragging the data from their 
computers directly onto their maps or adding it 
with just the click of a button in the ArcGIS.com
map viewer or ArcGIS Explorer Online. Once the 
data has been added, users can confi gure pop-up 
windows to present attribute information in both 
tabular and chart form. Th e data can also be 
displayed by choosing from several classifi cation 
methods so that it can be rendered using a variety 
of symbols.
 When data is added to a web map, the ArcGIS.
com map viewer and ArcGIS Explorer Online 
automatically add the location information from 
the fi le, draw features for each item, and then 
store the information in the map. In addition to 
the above-mentioned formats, users can also 
add Open Geospatial Consortium, Inc., Web Map 
Service layers to the ArcGIS.com map viewer and 
ArcGIS Explorer Online by clicking the Add button 
and entering the URL to the service. Th e ArcGIS.
com map viewer also supports adding KML layers.

Enhanced Group Management
In ArcGIS Online, groups are a great way for diff er-
ent people to share their interests or work together 
on a special project. Users can create public groups 
that anyone can join to help others fi nd geographic 
content that pertains to a specifi c topic, for exam-
ple, the ArcGIS for Local Government group. Users 
can also create private groups and allow others to 
apply to join the group. Private groups are useful 
while working on projects where data and maps 
need to be shared and models and analyses need 
to be interpreted and fi ne-tuned before results 
are published to a broader audience. Previously, 
group owners could only manage the content that 
they owned. Now, group owners can also manage 
content they don’t own. Group owners can add 
public content and then share it with a specifi c 
group, which is useful when the group owner fi nds 
content that relates to the focus of a group but the 
owner of the content is not a member of the group.

To start using ArcGIS Online content and capa-
bilities, visit ArcGIS.com.

National Geographic World Map utilizes and 
extends a century-old cartographic tradition 
to the digital age.

Ocean Basemap shows seabed morphology and is designed for users to overlay their 
operational data.

including local governments and national map-
ping agencies, as well as the latest commercially 
available datasets. Contributions from user orga-
nizations are received through the Community 
Maps Program, which any data provider interested 
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Later this year, Esri will be enhancing the capabili-
ties of ArcGIS Online to provide a managed infra-
structure for organizing and sharing geographic 
information in the cloud. Th is infrastructure will 
give organizations the ability to store, manage, and 
host their mapping services, easily publish their 
geographic content, and off -load selected process-
ing activities using cloud services. Th ese new 
capabilities will not only help organizations share 
their knowledge and extend the use of their GIS 
but also enable them to meet the growing demand 
for their time and services by making geographic 
information available on demand and to self-serve 
customers through Esri’s managed and secure 
cloud infrastructure.
 Th e managed infrastructure will be available 
through a fee-based ArcGIS Online subscription 
plan for organizations to publish their maps and 
data in the Esri cloud. It will give organizations 
the ability to provide web-accessible maps and 
data without the need for any server software or 
technical expertise. Th ese web services, published 
as either feature or tile services, are managed 

New Hosted Services Extend and Increase the Value of Your ArcGIS System

Tailor ArcGIS Online to Your Organization

Maps published as a tile service include all the rich cartography that is part of the map.

Publish maps created with ArcGIS 10.1 for Desktop as tile or feature services.

and hosted in Esri’s secure cloud environment. 
Access can be scaled elastically to meet demand 
without any eff ort on the organization’s part. 
Organizations using this new infrastructure will 
signifi cantly reduce content publishing obstacles 
and service management workloads. Th ey will 
be able to focus on making maps, data, and GIS 
functionality available to anyone within the orga-
nization or the public.
 An ArcGIS Online subscription will provide 
additional benefi ts not available to users who sign 
up for a free account. Organizations will be able to 
set up an account that is controlled and monitored 
by a designated administrator within the organiza-
tion. Th e administrator manages and controls 
the content that belongs to the organization and 
can decide whether items are kept private, shared 
only with specifi c groups, or made public. Th e 
administrator also provisions user access and 
roles and can set up groups for collaboration and 
manage the groups’ memberships and content. 
For example, an organization may wish to have 
10 publishers as part of the account and 25 us-
ers. Publishers can author and publish hosted 
map services, whereas users can consume this 
content and use it to create and share new maps. 
Subscription management tools will be available to 
the administrator to monitor usage and storage of 
items that have been published to the cloud, such 

as the number of services and the storage capacity 
used. Organizations will also have the ability to 
personalize the look and feel of ArcGIS Online to fi t 
their own brand. For example, an organization can 
set up a custom home page, add its logo, edit its 
name and description, decide what maps and apps 
should be featured in the galleries, and choose the 
default basemap that appears in the map viewer. 
 ArcGIS Online subscriptions will benefi t organi-
zations, especially those with limited resources, by 
simplifying access to maps and data and making it 
easy to publish and manage geographic content on 
the web.  Subscribers will be able to quickly unlock 
their GIS data stored on local systems, enable its 
use and knowledge by anyone using cloud services, 
and expand their existing GIS into this new fl exible 
and scalable environment. 
 Th e new functionality off ered as part of the 
subscription will be accessible through ArcGIS 
10.1 for Desktop and ArcGIS.com, on mobile 
devices, and with custom applications through the 
ArcGIS APIs. Once the product has been released, 
organizations will be able to purchase monthly 
or annual subscriptions based on the number of 
users, storage capacity, and page views. 
 ArcGIS Online subscriptions will be in beta this 
fall. Announcements of how to participate in the 
beta program will soon be available.

Maybe it’s time you looked into Manatron GRM®.             
Since 1969 Manatron has been providing its 
1600+ customers with the power to manage 
over 45 million parcels. 

For more information, visit us today 
at www.manatron.com, 
or call us at 866.471.2900.
 

Is your present technology 
slowing you down?
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Larimer County is situated in northern 
Colorado on the Wyoming border and is home 
to 29 distinct cities, towns, and communities; 
among these are Loveland and Estes Park, 
known as the gateways to the Rocky Mountain 
National Park, which receives more than three 
million visitors per year. The county’s popula-
tion is about 300,000.
 Larimer County GIS (LCGIS) stores a wealth 
of spatially enabled data, from site addresses 
to county shelters to critical infrastructure, 
such as schools, public facilities, and police 
and fire stations. When coupled with census 
and derived Federal Emergency Management 
Agency (FEMA) HAZUS-MH layers, a rich, 
queryable tapestry becomes readily available. 
Map visualization provides a holistic overview 
of the incident, while actionable reports come 
from performing spatial queries.
 When an emergency incident occurs, each 
county manager needs to know what agencies 
and personnel are involved. Information that is 
visualized spatially, shared among key players, 
and updated in real time empowers decision 
makers, saves lives, and cuts costs.
 With the GeoWeb in full swing, there is a pro-
liferation of exciting applications, and few are 
more promising and visible than those in the 
emergency management (EM) arena. However, 
the road to successfully conceptualize, archi-
tect, and implement such an application is not 
an easy one. A high degree of end-user adop-
tion can be achieved by focusing on a few key 
components, making sure they run flawlessly, 
and presenting the application in a form that 
will resonate with the intended audience. More 
components can be added in subsequent ver-
sions if warranted.
 Larimer County GIS set out to build an emer-
gency response web application centered on 
the ArcGIS for Server/map service architecture 
using ArcGIS API for Flex as the development 
environment. Because LCGIS already has a 
highly proficient GIS staff that is accustomed 
to providing timely mapping products during 
emergency events, it was critical to the scope 
of this project that the application be designed 
to only tackle a few key functionalities and the 
remaining, more complex tasks be handled by 
the GIS staff. The application fundamentals are 
to provide EM managers with a tool that

•	 Allows	instant	collaboration
•	 Visualizes	 population	 and	 infrastructure	
vulnerabilities
•	 Visualizes	 and	 manages	 the	 allocation	 of	
resources with their associated hazards

 With Jeff Rulli as project manager, the 
resultant application, Larimer Interactive 
Geographic Emergency Responder (LIGER), 
was designed from the ground up to quickly and 
easily accomplish the above tasks. 

Emergency Response 2.0
Larimer County GIS Builds Custom Web App to Empower Emergency Managers
By Royce Simpson, GIS Programmer Analyst, Larimer County, Colorado

Highlights
 � ArcGIS for Server architecture is the 

backbone of an emergency response 
application.

 � The application helps visualize 
population and infrastructure 
vulnerabilities.

 � GIS manages real-time allocation of 
incident recovery resources.

Collaboration
LIGER provides a means for emergency 
managers to always be in touch. When users 
load LIGER into their web browser, they are 
presented with a sign-in form. This information 
persists on the PC and server, and the user can 
bring up the LIGER status window for contact 
information on all parties currently using the 
application. LIGER automatically either logs 
users out when they close the application or 
changes their status to “away” if they engage in 
other computer activities. LIGER allows single-
click, as well as more complex, buffer queries 
for a fast, summarized listing from critical infra-
structure layers. This information can be copied 
to the clipboard and pasted into a spreadsheet 
or e-mail.

Resource Allocation Relative to Hazards
LIGER empowers the emergency manager to 
quickly sketch the evolving response effort in 
real time. Resources can be placed on the map 
with corresponding levels of readiness, creating 
a dynamic, collaborative “chessboard.” EM staff 
can update and manage resources as needed 
while the non-EM audience follows along with 
read-only instances of the application.
 Very large incidents can be visualized and 
managed in this way so that as the response 
effort proceeds, resources on the map turn from 
red (needed) to yellow (allocated) to green (in 
use). Local government officials can monitor 
the progress of the incident response simply by 
bringing the application up on a PC or project-
ing it on a wall and setting it to autorefresh.
 Erik Nilsson, emergency manager for 
Larimer County and LIGER project sponsor, 
says, “LIGER is a remarkable tool for the emer-
gency management community here in Larimer 
County. It is not only a good planning tool with 

its FEMA HAZUS layers but also a situational 
awareness tool for a whole host of responders 
or elected officials who monitor an ongoing 
incident from their offices. Dynamic situation 
and resource statuses are mapped out for all to 
see in real time.”

System Architecture
LIGER consists of three tiers: data, web service, 
and client. LCGIS utilizes Larimer County’s 
enterprise relational database infrastructure, 
built around Oracle, to house and maintain the 
raw GIS database tables. ArcGIS then presents 
those tables to users and applications as feature 
classes. LIGER-relevant feature classes are 
organized into map documents, which in turn 
are presented to the web via ArcGIS for Server 
map services.
 Map services are transparently accessed by 
the end user through LIGER, which leverages 
the web browser and the ubiquity of the web 
to deliver geospatial content and functionality. 
Currently, the web API choices to consume 
and present Esri map services are JavaScript, 
Microsoft Silverlight, and Adobe Flex (the ap-
plication development platform for the Adobe 
Flash web browser plug-in).
 The LIGER design team decided to develop 
the application using the Adobe Flex platform 
for several reasons: It has a huge, open, and 
thriving application development commu-
nity; it arguably provides the richest, most user-
friendly Internet application experience of all 
the APIs; and not incidentally, LCGIS employs 
a seasoned Flex application developer who 
can quickly translate business requirements 
into GeoWeb application deliverables. From an 
end-product standpoint, LIGER is the natural 
outcome of best practice trends in web-based 
geospatial functionality. 

The Future
Critical to the success of integrating LIGER 
into northern Colorado emergency response 
is a set of documented and well-rehearsed 
standard operating procedures (SOP).  LIGER is 
currently open-ended in this regard, but as local 
and regional emergency managers familiarize 
themselves with the application, SOPs will be 
developed and integrated where relevant.
 LIGER is a living application. It will grow and 
evolve with time. As Larimer County emergency 
management personnel move more and more 
into a digitally integrated future, LIGER will be 
with them. 

About the Author
Royce Simpson brings 18 years of geospatial 
experience to Colorado’s Larimer County GIS 
team. He is a two-time (2009 and 2011) Special 
Achievement in GIS Award winner recognized 
for designing and delivering innovative web-
based mapping solutions. Simpson currently is 
GIS application programmer analyst, bringing 
the Larimer County investment in GIS directly 
to the citizens and county staff members in 
a user-friendly, meaningful, and easy-to-
understand way.

For more information, contact Jeff Rulli, 
GIS manager, Larimer County GIS, Colorado  
(e-mail: jrulli@larimer.org).

Infrastructure and population layers can be queried to produce timely reports on vulnerable assets.
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New York State Department of Homeland Security 
and Emergency Services (NYS-DHSES) is tasked 
with protecting the lives and property of the 
public of New York from threats posed by both 
natural and human-made events. To succeed in 
its mission, NYS-DHSES identified the need for 
a technology system that could push up-to-date 
information and instruction out to the public. This 
technology system would have to distribute public 
information swiftly to maximize the ability for at-
risk civilians to protect themselves. Furthermore, 
it would need an encompassing reach via multiple 
communication channels to notify as many civil-
ians as possible.
 With a population of more than 19 million, 
New York is the third most populous state in the 
United States, so providing emergency informa-
tion to its citizens quickly is an extraordinary 

How Do You Warn 19 Million People at the Drop of a Hat?
New York State Department of Homeland Security and Emergency Services Alerts Its Citizens with GIS
By James W. Clohessy and Patrick J. Cerra, Buffalo Computer Graphics

Highlights
 � With ArcGIS for Server, NY-ALERT can 

choose how it defines alert areas.
 � Police and fire agencies use GIS 

to deliver special instructions to 
emergency responders.

 � Sixty-three state universities use the 
system to alert students.

solution that provided the features required to 
complete the task. The company selected ArcGIS 
for Server as the preferred technology platform due 
to its analytic feature sets.
 The current NY-ALERT system leverages the 
capabilities of ArcGIS for Server so that adminis-
trators can define an alert area in a variety of ways, 
including freehand drawing, loading stored poly-
gons such as floodplains, editing existing polygons, 
and issuing buffered radius alerts using a custom 
web interface. Automated geographic alert notifi-
cations are sent by utilizing weather feeds from the 
National Weather Service, earthquake feeds from 
the US Geological Survey, and information from 
other providers that use the Common Alerting 
Protocol standard. Furthermore, by leveraging the 
Flex and Silverlight APIs, scalable public-facing 
mapping interfaces are provided. These publicly 
available GIS tools (including a statewide notifica-
tion map and an address confirmation tool) grant 
New Yorkers a rich, map-based experience from 
within NY-ALERT.
 Thanks to its scalability and power, the 
NY-ALERT system has expanded beyond simply 
providing life safety alerts. The system now 
provides traffic, sex offender relocation, power 
outage, AMBER, and consumer safety alerts, 
as well as statewide press releases. Moreover, 

63 state universities now use the system to provide 
notifications or emergency alerts to their enrolled 
students. Several public and private organiza-
tions, including police and fire agencies, utilize 
NY-ALERT’s private group notification tools to 
deliver special instructions to emergency respond-
ers about disasters.
 The US Virgin Islands (www.vialert.gov) and 
Rochester, Minnesota, now leverage the same 
massive scale infrastructure and features provided 
by NY-ALERT.

Mobile App
With its newest release, NY-ALERT will expand 
into the free mobile app market with an iPhone 
application called iAlertz. This app adds a channel 
through which NY-ALERT can disseminate alert 
notifications directly to smartphone users. The 
app also has an on-the-go local emergency contact 
information lookup service, which provides ac-
curate contact information based on the user’s 
current location. Administrators can also use this 
application for sending an alert notification or 
information update directly from the field.
 “With these new services,” says Kevin Ross, as-
sistant director of technology at NYS-DHSES, “we 
are undoubtedly making the people of New York 
state safer and better informed by leveraging the 
state of the art in technology.”

About the Authors
James W. Clohessy has worked for Buffalo 
Computer Graphics on the design, development, 
implementation, and support of the GIS compo-
nents within NY-ALERT, DisasterLAN, and custom 
GIS projects. Patrick J. Cerra, also with Buffalo 
Computer Graphics, is a senior quality assurance 
specialist for the DisasterLAN and NY-ALERT soft-
ware systems, where he is responsible for software 
patch management, QA testing, user training, and 
customer support. 

For more information, contact Kevin Ross, 
assistant director of technology, Division of 
Homeland Security and Emergency Services 
(e-mail: kross@dhses.ny.gov), or James Clohessy, 
Buffalo Computer Graphics (e-mail: jclohessy@
buffalocomputergraphics.com).

York. The company had an established record of 
accomplishment with New York state as a custom 
software engineering firm and subject matter 
expert in public safety, GIS, and web application 
development. The company had also provided 
NYS-DHSES with DisasterLAN, an ArcGIS for 
Server software-enabled disaster management 
solution.
  In 2006, Buffalo Computer Graphics provided 
New York state with the NY-ALERT mass notifica-
tion system (www.nyalert.gov). Initially, the 
system notified New York citizens of both routine 
and emergency incidents based on municipal 
boundaries. However, in the event of a localized 
incident, such as a fire or chemical spill in a dense 
urban area like New York City, this method of defin-
ing the alert areas would not be ideal. NY-ALERT 
needed to find a way to mitigate the potential for 
inefficient overalerting that could cause panic in 
nearby unaffected populations.
 The system needed to be upgraded, allowing 
each civilian to be located by means of a set of 
location points, such as home and workplace. 
Administrators at NYS-DHSES could then be 
given tools to define the exact areas where an alert 
needed to be sent. Buffalo Computer Graphics 
evaluated a wide range of GIS technologies in 
an attempt to find the most scalable and reliable 

task. NYS-DHSES would require a large, scalable 
infrastructure to store and search civilian informa-
tion, along with a telecommunications system 
capable of reliably delivering emergency messages 
to a large population. The system would have to 
utilize the latest communication technologies, as 
well as integrate established methods of delivery. 
Eleven communication channels were designated 
for use, including phone, Enhanced 911, short 
message service, multimedia messaging service, 
e-mail, pagers, fax, emergency broadcast systems, 
Twitter, Common Alerting Protocol messaging, 
and GeoRSS.
 To help provide a solution to these challenges, 
NYS-DHSES contracted with Buffalo Computer 
Graphics, Inc., an Esri Partner in Blasdell, New 

Alert creators can create custom alerts 
through the Notifier’s map interface using 
drawing tools, predefined boundaries, and 
buffered features.

The public notification map displays all active alerts throughout the state to civilians.



Managing Emergencies with GIS16

Time-aware functionality displays the path of Typhoon Megi.

In August 2009, Typhoon Morakot hit Taiwan and 
resulted in record-breaking accumulated rainfall 
within a short period of time (one rain gauge re-
corded a total rainfall of 2,965 millimeters in three 
days). Hundreds of casualties and severe debris 
flows were caused by Morakot.
 To provide integrated and comprehensive-
solutions from all government resources, the 
National Science and Technology Center for 
Disaster Reduction (NCDR) assigned a disaster 
intelligence group providing various types of 
typhoon disaster assistance, including a Central 
Emergency Operation Center Decision Support 
System (CEO-CDSS). This system integrates other 
government agencies’ typhoon information, such 
as disaster news and predictions, emergency 
response, and rescue organizations.
 Before the CEO-CDSS project, NCDR offered a 
platform to related government and nongovern-
ment organizations to augment early warning and 
evacuation operations with technology and to in-
troduce disaster analysis information systems for 
disaster prevention. NCDR also integrated digital 
disaster data with real-time synchronization from 
other agencies. But NCDR needed a better way 
to display and analyze this data. After comparing 
available technologies, NCDR approached RiChi 
Technology Inc. of New Taipei City, Taiwan, to 

Disaster Decision Support System
System Features Time-Aware Functionality, Data Integration, and  
Remote-Sensing Image Comparison

Highlights
 � The solution provides a custom time 

slider that allows users to view the 
data at any time.

 � CEOCDSS’s base layer is published by 
an Esri map service.

 � The toolbar contains the table of 
contents, a map bookmark list, GIS 
tools, and a map position tool.

develop a GIS solution. In 2010, RiChi developed an 
application named “CEOCDSS” to streamline data 
analysis and optimize its display for NCDR using 
ArcGIS API for Flex. CEOCDSS has the following 
four main features:

User-Friendly Interface
CEOCDSS employs the interface design concept 
of full map content and user-friendliness. Disaster 
response commanders and other CEOCDSS users 
can navigate the system easily even without being 
familiar with GIS. The user interface is divided into 
three main sections: map setting, basic toolbar, 
and advanced toolbar. The map setting region 
includes a basemap switch and map scale slider, 
with which users can select streets, terrain, and 
aerial and satellite image maps. The basic toolbar 
features the four functionalities that are used most 
frequently during typhoons. The toolbar can float 
on the table of contents (TOC) and includes a 
map bookmark list, GIS tools, and a map position 
tool. The advanced toolbar includes a time slider, 
dual-view mode, map event editing, and interface 
settings. 

Time-Aware Functionality
During typhoons, disaster response commanders 
need to know all the different situations occurring 
at each point in time. In nonflood periods, disaster 
researchers need to analyze historical data regard-
ing past typhoons. Therefore, CEOCDSS provides 
a custom time slider that allows users to view the 
data at any time; this data includes any type of 
attribute containing time, such as satellite imagery 
(visible and enhanced), water level, forecasted ty-
phoon paths, real-time rainfall reports, radar data, 
and road disasters. 
 In addition to the time slider, users can access the 
calendar list, which shows all historical typhoons 

and disasters and can be used for switching time 
periods faster. An auto-update time slider is also 
available. It is helpful for finding disaster informa-
tion from older periods and monitoring current 
data in real time. Users can also use the time player 
to display each moment of data between periods of 
time or during one typhoon. 

Heterogeneous Data Integration 
and Management
CEOCDSS embraces heterogeneous data that can 
be divided into dynamic map services, points in 
the database, tiled maps, customized advanced 
layers, and the nearest real-time picture from the 
operational point of view. Formats of and access 
and methods of connection to all the data are very 
different. For example, the base layer is published 

by an Esri map service using map documents 
(MXD); several types of real-time data are stored 
in the database; and real-time pictures, like radar 
images, are stored in folder directories in image 
format.
 Integration of multiple types of data in one GIS 
platform leads to restrictions about layer setting 
dispersal. System administrators must be aware of 
the data type and layer operation before applying 
settings. To solve these limitations, the NCDR-
RiChi development team strengthened all parts 
of the system structure by inserting a data control 
mechanism between the data entities and system 
display. All information must be displayed using 
this mechanism, which includes layer labels, scale 
restrictions, default modules in CEOCDSS, data 
sources, and sorting in the TOC. All these items are 
centralized in the system database and can be set 
easily at the CEOCDSS management website.

Comparing Remote-Sensing Images
During typhoons, remote-sensing images can pro-
vide reliable information that rescue organizations 
can use to make decisions and immediately follow 
up on disaster response issues. CEOCDSS provides 
a satellite image dual-view mode, allowing users 
to compare two different images side by side. This 
functionality can be used for comparing different 
datasets for the same area or viewing data in dif-
ferent time periods. When users pan or zoom in or 
out on the map in one view, the other view moves 
simultaneously. With CEOCDSS, satellite images 
are published as the web map service and can be 
filtered and overlaid by a time slider.
 So far in 2011, CEOCDSS has integrated more 
than 100 datasets for NCDR with assistance from 
RiChi. In fact, CEOCDSS has actually been applied 
to six of Taiwan’s typhoons, two exercises for disas-
ter response, and two workshops about disaster 
intelligence; it also provides great performance in 
NCDR’s decision support system. Decision makers 
can easily understand the different time period 
status of disasters via the time-aware functionality.

For more information, contact Dr. Wenray Su, 
NCDR (e-mail: wrsu@ncdr.nat.gov.tw), or Chiajui 
Shang, RiChi Technology Inc. (e-mail: jerryshang@
richitech.com.tw).

Time-aware functionality allows users to easily browse different time versions of an event.
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On the morning of May 20, 2011, hundreds of 
emergency responders across the central United 
States got the alert: A devastating earthquake 
along the New Madrid fault line had just occurred. 
Emergency agencies went into full deployment. 
Evacuations began. Damage assessments were 
initiated. First aid stations were set up. Security 
support was deployed. One important fact distin-
guished this emergency: Th ere wasn’t an actual 
earthquake. It was a drill. 
 Eight states, along with federal and local govern-
ment agencies, volunteer organizations, and the 
private sector, participated in the 2011 National 
Level Exercise (NLE). Th e NLE drill helped assess 
organizations’ preparedness and how they would 
react to a mock 7.7 magnitude quake that struck 
along the New Madrid Seismic Zone.  
 A key element in the exercise was GIS technol-
ogy. From rapidly understanding what’s happening 
on the ground to cohesively orchestrating the 
movement of thousands of people, GIS provided 
an integration platform that fused basemaps and 
imagery with live data feeds. Its analytic capability 
made actionable information available for agen-
cies to eff ectively collaborate. 

How Disaster Ready Are You?
Esri Helps Central US States Participate in the Nation’s Largest Emergency Exercise

Highlights
 � GIS served as an integration platform 

that fused basemaps and imagery 
with live data feeds.

 � Esri technical and public safety 
solutions staff worked with multiple 
stakeholders. 

 � True situational awareness was 
supplied through a GIS-based 
common operating picture.

ArcGIS Explorer Online, shown here in presentation mode, was used to support operational briefi ngs.

 “Th e National Level Exercise presented a once-
in-a-career opportunity to fully test and stress all 
the emergency management tools in a realistic 
response environment across eight states and 
the federal government,” says Brigadier General 
John Heltzel, director of the Kentucky Division of 
Emergency Management and current chairman of 
the Central United States Earthquake Consortium 
(CUSEC). “Leveraging the capability of GIS allowed 
us to greatly extend our planning and prepared-
ness for seeing what was needed and what was 
happening in the impact zone.”

Preparation Is the Prize
Th e 2011 NLE is part of the National Exercise 
Program (NEP). Th e NEP gives US government 

agencies and departments the opportunity to ex-
ercise existing capabilities to prevent, prepare for, 
respond to, and/or recover from major disasters, 
man-made or natural, and other emergencies in a 
complex multiagency environment. Participation 
included federal, state, local, tribal, and private-
sector levels. Th e goal of the 2011 NLE was to 
address eff orts and measure capability to respond 
to and recover from a catastrophic earthquake in 
the New Madrid Seismic Zone.
 From the terrorist attacks of September 11 
through Hurricane Katrina to more recent emer-
gencies like this year’s tornadoes and fl oods, a 
fundamental lesson learned has been that captur-
ing and sharing real-time information is essential 
to eff ective response and incident management. 
Without it, latency in getting public safety 
resources to the highest-priority areas begins to 
compound, the dynamics of an ever-spreading 
incident are not eff ectively shared among respond-
ers, and the catastrophe worsens. 
 State offi  cials participating in the exercise used 
GIS as a platform to connect multiple agencies 
in numerous locations. It did more than simply 
visualize information—it provided real-time data 
acquisition, timely updates, analysis, and dis-
semination capabilities. In other words, it provided 
timely and eff ective situational awareness. 
 Esri technical and public safety solutions staff  
worked with multiple stakeholders for over a 
year to bridge the gap between isolated data silos 
and true regional situational awareness. Agencies 
such as the Kentucky Division of Emergency 
Management (KYEM), Indiana Department 
of Homeland Security, and the National Guard 
were provided with GIS technical assistance by 
Esri staff . Esri worked closely with a number of 
organizations to defi ne GIS requirements in sup-
port of the exercise. Esri also worked closely with 
staff  from US Department of Homeland Security 
pilot Virtual USA and Esri Partner ESi of Augusta, 
Georgia, in helping agencies access GIS data ser-
vices and conduct briefi ngs. To support a number 
of briefi ngs, Esri worked closely with the KYEM 

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
✔ GIS Academy

“Beyond the Basics”
✔ GIS Certification Institute 

Qualified
✔ URISA’s Pacific Northwest 

Education Center
✔ Veterans’ GI Bill Benefits

Selected programs of study at the King County 
GIS Center are approved for those eligible to 
receive benefits under Title 38 and Title 10, USC.
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Using a social media widget in the common operating picture, the public information officer (for the Commonwealth of Kentucky Division of 
Emergency Management) was tracked during the National Level Exercise.

staff to provide a GIS-based briefing tool using 
ArcGIS Explorer Online with a number of views 
that provided status on all the emergency support 
functions (ESF). 
 ESF briefing maps were created using GIS to 
show locations of personnel, assets, supplies, and 
more. They were used for twice-daily meetings 
to go over what had taken place previously and 
review current status reports and future action 
plans. 
 The common operating picture (COP) was sup-
plied with information from WebEOC incident and 
event management software, which was provided 
by ESi. WebEOC is used to assign and track mis-
sions and tasks; provide situation reports; man-
age resources; and prepare Federal Emergency 
Management Agency (FEMA), incident command 
system, and incident action plan reports. Esri 
software powered the computer mapping, spatial 
analysis, and spatial data management functions 
of WebEOC software. 

The Preparedness Drill
The 2011 NLE came on the 200th anniversary of 
the devastating 1811–1812 New Madrid earth-
quakes. The CUSEC states of Alabama, Arkansas, 
Illinois, Indiana, Kentucky, Mississippi, Missouri, 
and Tennessee participated in this National Level 
Exercise. It was the first NLE ever based on a 
natural disaster. 
 The exercise allowed each state, in addition to 
federal and local government agencies, to validate 
communications, critical resource logistics and 
distribution, mass care (sheltering, feeding, and re-
lated services), medical surges, citizen evacuation 
and shelter-in-place, emergency public informa-
tion and warning, Emergency Operations Center 
(EOC) management, and recovery. GIS helped 
decision-making processes in each of these areas. 

 When the exercise kicked off, Esri staff were 
present in locations across the United States, 
including in the Kentucky EOC; with the Unified 
Area Command in Madisonville, Kentucky; with 
the mobile damage assessment teams in Murray, 
Kentucky; at FEMA headquarters and the National 
Response Coordination Center in Washington, 
D.C.; and at the National Guard Camp Atterbury 
Joint Maneuver Training Center in Edinburgh, 
Indiana. 
 The GIS-based COP integrated multiple data 
and communications feeds. It also churned out 
new information that was sent into the field so 
remote operators could have a better sense of 
exactly where to go and what to do. 
 In addition, a social media feed was available in 
a GIS-based public information map application. 
People could log and track geotagged Tweets, 
YouTube videos, and Flickr photos. 
 Government response staff operating the COP 
successfully navigated through large and diverse 
volumes of incoming data, from simulated build-
ing damage assessments to downed road, power, 
and water infrastructure; impacted populations; 
simulated injuries; available and incoming food 
and medical supplies; and the locations and 
movement of fire, emergency medical services, law 
enforcement, and homeland security vehicles and 
staff. 
 Live data, such as weather, United States 
Geological Survey earthquake ShakeMaps, road 
status, field crew locations, and damage assess-
ment, streamed into the GIS database. Outside 
the operations center, exercise participants could 
use computers, mobile devices, and web-enabled 
laptops or Tablet PCs to quickly query and view 
data. 
 An ArcGIS Online group—the Group for 
CUSEC—was created as a mechanism to share 

data.  All the emergency management participants 
were able to post and exchange data or visualize 
live maps through the group.
 GIS provided comprehensive support for all 
aspects of the exercise. Whether it was for mass 
casualty support, damage assessment, ESF status, 
or other needs, exercise participants benefited 
greatly from the use of GIS.
 Specific examples included police evacuations, 
roadblocks, and arrests for looting or vandalism; 
the location and status of fire and emergency 
medical services and military assets; search and 
rescue missions; and transportation corridors 
designated for routing medical, food, and shelter 
supplies. 
 Several federal agencies participated in the 
exercise, using GIS and providing data:

•	 FEMA	established	situational	awareness	using	
its own GIS-based COP called SAVER2.
•	 The	Nuclear	Regulatory	Commission	monitored	
the status of nuclear facilities. 
•	 The	 Transportation	 Security	 Administration	
tracked federal highway status.
•	 The	 Department	 of	 Agriculture	 observed	 the	
status of food production farms and storage.

 Participants deemed the drill successful, since 
agencies were able to test and evaluate processes, 
equipment, and technologies and share workflows. 
Results helped determine best practices, opportu-
nities for improvement, and potential capabilities 
for future ArcGIS enhancement and development. 

For more information, contact Russ Johnson, 
Esri (e-mail: russ_johnson@esri.com).
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Abu Dhabi is one of the seven emirates that 
comprise the United Arab Emirates (UAE) and is 
the capital. Like Manhattan in New York City—and 
having a similar skyline—Abu Dhabi is located on 
an island off the coast of the Arabian Peninsula. 
What was once a coastal town is now a sophisti-
cated international metropolis where trees and 
parks are prominent. This city’s extraordinarily 
fast development has naturally led to typical urban 
concerns, for example, fighting crime and provid-
ing safer communities, which are global challenges 
as well.
 For Abu Dhabi Police (ADP), one of the main 
pillars for enhancing public confidence in the 
police and its services to citizens and visitors is 
information. The force uses GIS to bring together 
people and processes for making better decisions.
 Police headquarters in Abu Dhabi operates 
with other UAE police forces through the Ministry 
of Interior to achieve a safer society. Abu Dhabi 
Police serves and secures four major districts: 
Abu Dhabi island, Al-Ain City, the external region, 
and the western region. ADP units include police 
patrol, emergency response, crime investigation, 
and traffic, as well as other specialties. The goal of 
Abu Dhabi Police is to become an intelligence-led, 
proactive police force that responds to the needs 
of society with the highest level of integrity and 
training. 

Development
As directed by the vision of His Highness Sheikh Saif 
Bin Zayed Al Nahyan, Minister of Interior, over the 
period of two years, Abu Dhabi Police visited law 
enforcement agencies around the world, including 
agencies in Singapore, the United States, Japan, 
France, Germany, Finland, the United Kingdom, 
and Australia, to observe and compare how they 
use GIS for crime geoanalysis, public safety, protec-
tion, police investigations, and crisis and disaster 
management, as well as other purposes, including 
mission-critical operations. 
 The result was a comprehensive and ambitious 
vision to implement an enterprise GIS system that 
serves the emirate of Abu Dhabi and could be de-
ployed and used by all UAE police and public safety 
forces. ADP was convinced that ArcGIS would be 
ideal to build a modern GIS-enabled system that 
would support all parts of police service, including 
emergency field management, GIS task force man-
agement, command and control, and automatic 
vehicle location.
 “ADP realized that geolocation and spatial capa-
bilities are central to all aspects of police business 
and align with its strategic goals,” says Maj. Gen. 
Ahmed Nasser Al Raisi, general director of central 
operations and champion of the GIS program for 
security in the UAE. 
 With this idea as its starting point, the GIS 
Center for Security (GISCS) section was created 

Abu Dhabi Police Creates GIS Center for Security
UAE Capital on the Road to a World-Class Enterprise GIS

Highlights
 � ArcGIS supports all phases of police 

service, including emergency field 
management and command and 
control.

 � The GIS Center for Security section 
was created to handle GIS data 
and applications for all the police 
departments.

 � The GIS-based software provides 
contingency plans and brings 
together data and processes from 
multiple applications.

and is responsible for handling GIS data and appli-
cations for all ADP and emergency departments.
 “A goal of the GIS Center for Security was to 
find an efficient method for bringing together 
information and analysis quickly and easily for the 
people who need it,” says 1st Lt. Mohammed Saleh 
Almansoori, head of GIS Center for Security. 
 Challenges included locating the right maps, 
finding the closest and right police resources to 
respond to an emergency crisis, and sharing all 
information with other concerned police depart-
ments and multiple disaster teams. 
 “Historically, departments produced maps by 
manually combining data from separate databases 
to generate reports about emergency events,” says 
Lt. Col. Nasser Sulaiman Al Maskari, command 
and control room head in Abu Dhabi Police and 
manager of Effective Response Strategic Goal. 
“The reports contained map data, such as incident 

actionable information from them. This process 
took a long time.”
 To overcome these manual data challenges, 
GISCS implemented EmerGeo Fusionpoint soft-
ware from Esri Partner EmerGeo Solutions, Inc., 
of Vancouver, British Columbia, Canada. EmerGeo 
Fusionpoint is tightly integrated with the central 
GIS database served by ArcGIS for Server. In ad-
dition, GISCS’s crisis information management 
system includes software based on ArcGIS to 
integrate five legacy systems:

•	 Command	and	control	system	for	high-priority	
crimes
•	 Automated	 vehicle	 location	 for	 monitoring	
crisis vehicles
•	 Closed-circuit	TV	cameras	for	viewing	live	feeds	
around the city

location, location of some assets, locations of 
responders, points of interest, and more.”
 GIS solutions architect Mohamed Bisher 
Bashaireh, Abu Dhabi Police, adds, “ADP used 
to generate separate reports from a variety of 
police legacy systems, manually compare all the 
spreadsheet and map reports, and try to develop 

•	 Contingency	and	security	plans	 for	 large-scale	
event and disaster planning
•	 Human	 resources	 system	 for	 viewing	 special-
ized personnel information for deployment 

 In support of this ambitious vision, ADP also 
worked with EMC Corporation of Hopkinton, 

Massachusetts, to complete a state-of-the-art 
design of a police GIS virtual secured cloud. EMC, 
in turn, brought in VMware, Inc. (of Palo Alto, 
California), to provide an infrastructure that is 
secure, scalable, and available for an uninterrupted 
critical business that operates around the clock.
 “GIS Center for Security identified the 

Abu Dhabi is the capital city of the United Arab Emirates, requiring a technology-savvy police department.
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Current Success
The first phase of the vision has become a reality: 
a world-class emergency management system is 
now used by both the police and emergency 
departments. The system has led to better infor-
mation integration and use by staff who previ-
ously worked with multiple, separate information 
systems. 
 The new system can be used during large-scale 
natural disasters, as well as other events both ma-
jor and minor, such as earthquakes, large industrial 
fires, and riots. It supports all phases of emergency 
management, including assessing risks, mitigation, 
response, and recovery. The system also enables 
careful evaluation after a major incident has oc-
curred by integrating data using the map common 
operational picture (COP) to analyze the effective-
ness of the agency’s response—taking advantage 
of nonpolicing GIS data from ADP partners and 
police forces across the UAE.
 GIS-based software provides contingency 
plans and automatically brings together data and 
processes from multiple emergency and nonemer-
gency applications. The software delivers a single 
unified view—the COP—of critical operational 
data to those who need it.

Future Growth
This secure infrastructure will be the foundation of 
all future projects at Abu Dhabi Police and other 
police forces throughout the UAE. The Policing 
Operations Directorate of Abu Dhabi Police, along 
with GIS Center for Security, is currently evaluat-
ing a strategic project aimed for police task force 
management (TFM) to enhance response time 
and resource planning. This major project will 
enable various system users and decision makers 
to visualize data, ensuring efficient and effective 
resource allocation and utilization.
 Says Mohamed Termah Abdul Rahim, GIS 
infrastructure architect and project manager of 
the GIS TFM project of Abu Dhabi Police, “The 
future implementation will take advantage of the 
already-designed, secured cloud environment.”

For more information, contact 1st Lt. 
Mohammed Saleh Al Mansoori, head of GIS 
Center for Security, ADP (e-mail: malmansouri@
adpolice.gov.ae).

importance of a nationwide solution,” says Nasser 
Al Raisi, “that would be used to enhance com-
munity safety and public security, which led ADP 
to invest in a federal security project aiming to 
leverage data sharing between the various ADP 
departments and concerned federal government 
partners.”

Fire simulation plume modeling in ADP.
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Today’s decreasing budgets and volatile gas prices 
have forced governments to closely evaluate their 
fleet deployment practices. Even small local 
government fleets can log enough miles to require 
routing software to save fuel and vehicle wear and 
tear. Last year, the City of Woodland, California, 
concluded that dispatching crews to shut off water 
for nonpayment of services (one of its most fuel-
consuming operations) could be easily improved 
with an electronic routing system.

Costly Backtracking
With a population of 55,000 and relatively small 
footprint, Woodland has crews that know the 
pavement well. Since a portion of the work orders 
entail only single visits to homes (e.g., to turn off 
water service in a vacated residence), dispatchers 
don’t need to generate routes for those trips. But 
when Woodland began to notice a steady increase 
in the number of residents failing to pay for water 
service, which often required multiple visits per ad-
dress, improving staff response to water payment 
delinquency seemed in order. 
 Convinced that geospatial technology could 
create a better system, Daniel Hewitt, GIS special-
ist for the City of Woodland, downloaded the un-
limited 30-day evaluation version of ArcLogistics. 
“It wasn’t just a matter of turning off the water, 

City of Woodland Refines Water Crew Dispatch
Route Sequencing Gives City Leverage in Contractor Bidding

Highlights
 � Esri’s ArcLogistics Government Grant 

Program helped jump-start the city’s 
efficient dispatching of crews.

 � With ArcLogistics, lists of nonpaying 
residences from the Finance 
Department were used to create an 
ordered list of stops.

 � GIS helped the City of Woodland 
refine its fleet scheduling practices 
and reap dividends in fuel and labor 
savings.

mission accomplished,” says Hewitt. “Three out of 
four times, the bill gets paid, and crews must revisit 
the residence to turn the water back on—some-
times within the same day. Being a GIS guy, I knew 
a geography-focused application would help solve 
this.”
 To respond to water bill nonpayment, the 
City of Woodland’s Finance Department creates 
driver manifests for its water crews. With so 
much doubling back, even drivers familiar with 
the geography of Woodland had no time to think 

about their lists spatially and logistically. “Our 
system consisted of nothing more than the finance 
guys handing crews an Excel file with a randomly 
organized list of addresses that required shutoff,” 
says Hewitt. “Even with an understanding of the 
local geography, they could not always respond 
nearest to farthest, which would obviously make 
the most sense in terms of vehicle wear and tear 
and fuel consumption.”

Easy Transition
The evaluation copy of ArcLogistics allowed Hewitt 
to import the Excel lists of nonpaying residences 
that the Finance Department generated and cre-
ate an ordered list of stops. To communicate with 
the geodatabase, the software requires that Excel 
spreadsheets have columns denoting city and 
state. “I added those columns to the spreadsheets 
so I could feed them into the system,” says Hewitt. 
“From there, the program generated sequenced, 
turn-by-turn routes for water crews.” 

Home to Texas A&M Health Science Center 
and University of Texas-Pan American, among 
other schools within the area’s bustling education 
system, the City of McAllen is the largest city 
in Hidalgo County, Texas, and is located at the 
southern tip of the state, just a few miles from 
the United States-Mexico border. With a popula-
tion of 130,000, the city is rated by the Farmers 
Insurance Group, the Associated Press, and 
Kiplinger, among other agencies, as one of the 
safest, least expensive, and most recession-proof 
communities in the United States.
 Naturally, municipal code enforcement is 
critical to a city of McAllen’s size. Monitoring 

Mobile GIS Improves Code Enforcement Services in McAllen, Texas
Highlights

 � Code enforcement officers have 
mobile access to the city’s ArcGIS for 
Server map service in real time.

 � Inspectors can visually examine 
the spatial distribution of cases 
throughout the city. 

 � Benefits include improved response 
times, an increase in cases handled, 
greater staff efficiencies, and 
automation of daily tasks.

violations of municipal codes and land-use 
requirements helps maintain a safe and desirable 
environment. Faced with a growing workload 
and reduced revenues, the code enforcement 
department in the City of McAllen began looking 
for ways to increase its efficiency and productiv-
ity. The solution was mobile GIS.
 Prior to the implementation of its mobile GIS, 
the city relied on a paper-based process that 
required code enforcement officers to spend 
valuable time in the office checking several dif-
ferent websites to gather accurate owner, parcel, 
and address information prior to actually going 
out in the field to perform their inspections.
 To correct the inefficiencies of its antiquated 
paper-based system, the city conducted a work-
flow analysis that led to the development of an 
automated system for tracking code enforcement 
cases.
 Based on this success, the city decided to auto-
mate the entire process and equip code enforce-
ment officers with Panasonic Toughbooks, CF-19 
laptop computers, and HP Slate 500 tablets used 
with a web-based solution that includes Accela 
Mobile Office with Verizon AirCards to access 
the city’s ArcGIS for Server map service in real 
time. With this fully integrated, enterprise-wide 

solution, the city began to realize significant 
improvements in its code enforcement services.
 The mobile GIS enables staff to display, inspect, 
capture, and update geographic information from 
the field. Collected data includes address, owner, 
and parcel information; zoning classifications; 
and physical locations within city limits. Field 
officers can also file code enforcement cases to 
speed up data delivery, and the Accela system 
allows one officer to easily follow up on the status 
of an inspection or notice of violation performed 
by another officer.
 McAllen’s mobile GIS solution enables code 
enforcement officers to utilize fully functional 
maps and perform updates in real time, which 
streamlines their administrative processes and 
enables faster customer response times.
 “Now the code enforcement process is more 
accurate and efficient, because everything is 
available in one solution rather than having to 
go to different sources for the data,” says Jose J. 
Peña, applications services manager at McAllen. 
“Our officers have also gained experience with 
navigating the city’s GIS website, which they had 
previously only used occasionally. The new mo-
bile implementation not only met but exceeded 
all our expectations.”

 Among the benefits the city has realized 
through access to the ArcGIS for Server map ser-
vice are improved response times; an increase in 
cases handled; greater staff efficiencies; and the 
automation of a number of daily tasks, including 
workflow management, activity tracking, and 
report generation.
 “During 2010, we processed 16,500 code 
enforcement cases and 23,100 inspections on 
those cases. Using mobile GIS as part of the 
inspection process helps the staff track their data 
and reach their sites much quicker,” says Peña. 
“We wouldn’t be able to keep up without the GIS 
mobile capability in our enterprise solution. Case 
completion is much faster and makes our officers 
more efficient, accurate, and accountable for the 
cases we are working on.”
 Recently, McAllen’s building inspectors have 
also started to use the mobile GIS solution. They 
find it extremely beneficial to see inspection loca-
tions on a map rather than use an address and 
directions to find a site. Other mapping applica-
tions are on the horizon for the city’s planning 
and development departments.
 “The mobile GIS solution is practical and useful 
and has a direct impact on the quality of service 
we can provide to the community,” concludes 

ArcLogistics generates optimized water shutoff routes from simple Excel spreadsheet data.
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Founded as a railroad town in 1887, the City of 
Fullerton, California, had an economy fueled by 
both petroleum and Valencia oranges through 
the 1950s. It is now home to California State 
University (CSU), Fullerton. With approximately 
37,000 students enrolled in the undergraduate and 
graduate degree programs, the school is among 
the largest universities in the CSU system and the 
second largest university in the state of California 
in terms of enrollment. The city is located 22 miles 
southeast of Los Angeles, in the center of north 
Orange County. 
 Staff in the various city departments work 
cooperatively when it comes to using GIS. Since 
2000, city staff have employed Esri software for 
many applications, ranging from creating maps 
and exhibits for property owner notification about 
conditional use permits and new construction and 
projects to managing addresses for the police and 
fire departments’ computer-aided dispatch. The 
staff does ad-hoc mapping and data analysis for 
special projects, as well, including grant funding 
and understanding changing land use for areas 
around the city. 

The Right Time for Data
Diana McCarthy, a GIS specialist in the city’s 
community development department, needed to 
understand what the demographics and popula-
tion counts were for a specific downtown area. 
“We were interested in knowing how many people 
visited during different times of the day and what 
the business climate was like,” says McCarthy. 
 She learned of a free trial subscription to Esri’s 
cloud-based Community Analyst GIS software (see 
poster on pages 24–25). and decided to try it out 
to produce reports, as well as have easy access to 

The City of Fullerton Looks Inward
Cloud-Based GIS Quickly Generates Reports and Supplies Answers

Highlights
 � Community Analyst generates reports 

in minutes.
 � The city now has easy access to 

current demographic data.
 � Web-based GIS is helpful for 

attracting businesses to the 
community.

Code enforcement officers use mobile GIS to perform real-time analysis.

 Hewitt took his findings to Manuel Soto, tech-
nology services manager in Woodland’s Public 
Works department, to see if he could get support 
for the full version of ArcLogistics. Initially, the 
department questioned whether precise routing 
in a small city with a staff of mostly Woodland 
natives was even needed. To address that concern, 
Hewitt used maps to show that sequencing each 
stop from nearest to farthest was more critical 
than the routing. “The main problem we had was 
lots of unnecessary backtracking,” says Soto. But 
the logistics software created a sequenced order of 
stops from a simple address list. After clarifying the 
specific benefit, Soto got approval from the Public 
Works department to purchase the full subscrip-
tion. Soon after, Woodland applied for and received 
a grant from Esri’s ArcLogistics Government Grant 
Program and began officially implementing the 
solution. 
 Because Woodland had been using the evalua-
tion copy so extensively, the time between install-
ing the full version and making official schedules 
was short. “We tested it for a while to present the 
data to the city, so we were already up and running 
by the time we got the grant,” says Soto. “Right now, 
we just plug in the Finance Department’s list of 
nonpayers and out churns the driver manifests.” 
 The new efficiency in creating ordered driver 
manifests has reduced the number of crews need-
ing to travel. Before acquiring its new routing 
software, Woodland sent out an average of eight 
water crew vehicles per day. Today, five vehicles 
can do the same amount of work. 
 GIS helped the City of Woodland refine its fleet 
scheduling practices and reap dividends in fuel 
and labor savings.

Bonus Benefit
Woodland also found a novel use for its GIS as a 
bargaining tool for outsourcing. Recently, the city 
hired a contractor to replace thousands of faulty 
water meters with more accurate, tamper-proof 
meters. “Contractors give us a bid on what they 
think all their driving will add up to in replacing 
these meters,” says Hewitt. “We showed them how 
sequencing their stops shortens travel, which helps 
them calculate a more appropriate cost.”
 
For more information, contact Daniel Hewitt, 
GIS specialist, City of Woodland (e-mail: daniel.
hewitt@cityofwoodland.org).

data, a hosted solution in the cloud, and an intui-
tive user interface.
 Using the software, McCarthy was able to create 
a report that included mapped sociodemographic 
data and the types of businesses that might be 
drawn to opening new retail locations in the city. 
 “Our daytime population is much different than 
at night,” says McCarthy. “Having access to the 
datasets—like daytime population counts—helps 
our customers see the benefits of certain locations 
in the city.”
 Now, McCarthy can explore 2010 Census 
data by geography and generate a report in 5 or 
10 minutes.
 “While we are data rich when it comes to land 
use or zoning in the city,” explains McCarthy, 
“demographic and population data, including 
detailed information from the census and actual 
business locations, are not things we have easy ac-
cess to through our city GIS installation.”
 Fullerton staff can now integrate other types of 
data that come with Community Analyst, such as 
Esri’s Tapestry lifestyle data and aerial imagery. 
 “Sometimes it’s hard for a small city to under-
stand and find all the different datasets that are out 
there available for us to use,” explains McCarthy. 
“Now we not only have the data readily available, 
but we [also] know it is the most current out there.”

Better Business and Higher Quality of Life
Having access to this assortment of timely infor-
mation means the City of Fullerton can provide 
business owners with a better sense of where dif-
ferent types of people live in order to understand 
whether the city is a good fit for them.

 Besides attracting new businesses, McCarthy 
uses the cloud-based software to help provide 
information for grants. Recently she has been 
working on obtaining grant money to open a new 
park in a section of town that is saturated with 
apartments and low-income housing. 
 Another aspect of the solution that city staff 
find helpful is the ability to create shapes and new 
datasets with the solution. For example, to look at 
regional transportation issues and the possibility 
of creating a transit route in downtown Fullerton, 
staff could easily create a polygon of the study area 
and select the data within it.
 Being able to provide information about specific 
areas makes life easier for everyone—from city 
staff members to the citizen or business owner 
who is requesting it. Before using Community 
Analyst, if someone requested demographic in-
formation about a specific location, city staff were 
forced to give them all the information associated 
with the larger block group or ZIP Code. Now staff 
can retrieve just the specific area and data, giving 
customers exactly what they need. “It is so much 
easier to make better decisions because we have 
more information available to use,” says McCarthy.

For more information, contact Diana McCarthy 
(tel.: 714-738-6561, e-mail: DianaM@ci.fullerton.
ca.us). For more information on Community 
Analyst, visit esri.com/communityanalyst.

Peña. “We are able to visually examine the 
spatial distribution of cases throughout the 
city, giving us a new perspective on the work 
being done by our code enforcement officers.” 

For more information, contact Jose J. Peña, 
applications services manager, McAllen (e-mail 
jpena@mcallen.net, tel.: 956-681-1108).

Creating a custom polygon in Community Analyst, City of Fullerton staff can retrieve the 
census information for that newly defined area.

Please see the Community Analyst 
poster on pages 24–25.
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Cape Cod is a sickle-shaped peninsula projecting 
off the coast of Massachusetts into the Atlantic 
Ocean, and its shape defines Cape Cod Bay. It 
has a rich and varied history, both cultural and 
natural. For centuries, it has been the home of 
the Wampanoag tribe, the native people who 
helped the Pilgrims of 1620 survive their first 
winters on the east coast of what would become 
the United States. By the 1850s, the area had been 
transformed into a home for a well-developed 
maritime industry. Today, Cape Cod comprises 
15 towns and numerous villages.
 Since the cape’s existence and human culture 
are dependent on its coastal areas, the subject of 
climate change is provocative. It can be argued 
that climate change is a natural process. So is 
coastal erosion. But for some, like those who live 
on the cape, this is of little comfort. The potential 
for sea-level rise and increases in storm intensity 
due to climate change, coupled with the impact 
of population growth and longer tourist seasons, 
have raised concerns among local and regional 
planning agencies about Cape Cod’s future.

Climate Change Scenario Planning for Cape Cod
A Collaborative Exercise in GeoDesign

Highlights
 � GeoDesign offers a new way of 

framing an old idea, made possible by 
advances in science and information 
technology.

 � Using ArcGIS and CommunityViz, 
the design team ran collaborative 
workshops.

 � Impact models gave participants 
dynamically updated information on 
important indicators.

A Perfect Place for a Pilot Project
In 2009, a federal interagency working group se-
lected Cape Cod as a pilot project area to address 
climate change. The goal was to take a systems or 
holistic approach to planning that looked across 
jurisdictional boundaries, assorted land uses, and 
transportation corridors in an attempt to under-
stand their interconnected effects. In particular, 
the emphasis was on reducing greenhouse gas 
(GHG) emissions from transportation sources 
and assessing the effects of climate change on 
land use and transportation infrastructure. Cape 
Cod was the perfect place for such a proactive 
prototype, a single geographic entity from which 
lessons learned on a microcosmic scale could be 
applied to the macrocosm.
 This was a perfect opportunity to put into 
practice many of the principles of the emerging 
field of GeoDesign—a design process that takes 
into consideration the interconnectedness be-
tween humans and nature. These basic concepts 
have been around for a long time. The evolved 
designs of some ancient fortified towns in the 
Sahara Desert and millennia-old Chinese cities, 
for example, took into account the impact of the 
built environment on the health and well-being 
of both humans and nature. GeoDesign offers a 
new way of framing an old idea, made possible by 
advances in science and information technology 
that were not available until recently. GeoDesign 
is a reaction to the realization that humans have 
unintentionally created many of the problems 
we face today and that we can ameliorate many 
of those problems through better design and by 
making reasoned changes to the landscape.

 As part of the working group, Volpe National 
Transportation Systems Center began work 
on the pilot project to address climate change 
by facilitating transit mobility planning at the 
state, regional, and local levels. Utilizing ArcGIS 
for Desktop and CommunityViz, the design 
team ran a collaborative design charette (i.e., 
brainstorming workshops), taking a number of 
diverse stakeholders through the GeoDesign 
process from start to finish—demonstrating 
the communicative power of the process, using 
spatially informed models, fast feedback, and a 
large-format sketching environment to evaluate 
alternative design scenarios.

Assembling and Assessing
The design team began by gathering and as-
sembling a reference geodatabase of diverse 
information about the area, including existing 
transportation infrastructure, land cover and 
use, environmentally sensitive areas, vulnerable 
areas, utilities, and transportation. This data was 
all georeferenced—that is, tied to a specific place 

Data assembly involved the creation of a composite map using existing GIS layers and sketched additions gathered on the first day of 
workshops.

on earth using a common coordinate system. 
Whether cultural or environmental, as soon as 
a feature is located on earth, a wealth of inter-
related information begins to take form through 
the organizational and analytic power of GIS. The 
models or maps derived from this information 
are crucial to the GeoDesign process, for they 
serve as the platform for developing alternative 
land-use plans and management strategies.
 In addition to modeling present-day condi-
tions, the team used population growth forecasts 
with existing land-use and transportation plans 
to create a number of change models to paint a 
portrait of what the cape might look like 20 years 
in the future. How big would the population 
become? What type of land-use mix would be 
needed, and where? How would this impact the 
environment? Alternative scenarios looked at 
combinations of development and transporta-
tion system improvements.

Informed Design
Key to the GeoDesign process is the ability 
to design in geographic space while receiving 
instant feedback as to the impacts of design 
decisions. Everything up to this point involved 
the collection of data and the creation of process, 
evaluation, and impact models, including key 
performance indicators by which the impact of 
various design scenarios could be measured. It 

The Nauset Light, Eastham (photo courtesy 
National Park Service).

The population change map demonstrates 
what a dispersed pattern of growth might 
look like if development spreads out. 
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was time for local experts and stakeholders to 
convene for a hands-on workshop that began 
with educational briefings on key community 
issues, such as development options and trends; 
water quality; coastal erosion and sea-level rise; 
and the nexus between energy, emissions, and 
transportation.
 Participants were then divided into small 
groups to work on these issues, using interactive 
editing and sketching tools to explore potential 
variations in expected trends. The setup included 
a custom infrared pen system that allowed 
participants to draw on a projected image of 
the CommunityViz map and have their sketches 
entered directly into the computer. 
 The Transit Alternatives exercise, for example, 
looked into possible extensions or changes to 
the planned transit routes in Cape Cod. After 
participants sketched new transit stops on the 
map, the impact model gave them dynamically 
updated information on important indicators, 
like population served and GHG emissions. 
Based on the results, participants could change 
their minds and revise their sketches.

The GeoDesign Experience
The Cape Cod case study provided a real-life 
demonstration of key aspects of GeoDesign, both 
the process and how it enables technology:

•	 Sketching—GeoDesign-enabling technology 
is key for its ability to rapidly sketch a design in 
geographic space. 
•	 Spatially informed models—Modeling made 
heavy use of georeferenced spatial information 
and calculations, such as distances, densities, 
and networks. 
•	 Fast feedback—Technology improvements 
in the last several years have made it possible 
for exercises like this to work in real time, with 
participants seeing immediate indicator updates 
from their sketches. 
•	 Iteration—The workshop was set up to allow 
participants to modify their sketches, immedi-
ately view impacts, and save multiple iterations 
during the design process. 

 The Cape Cod exercise participants responded 
favorably to the digital approach to GeoDesign, 
saying the technology gave them new insights 
into factors they had not previously considered. 
The Volpe National Transportation Systems 
Center and its partners also learned some valu-
able positive and negative lessons about their 
specific techniques and GeoDesign in general.

Esri is actively seeking GeoDesign case 
studies for possible publication. The 
objective is to demonstrate GeoDesign 
principles in practice as a way to com-
municate these concepts to those who 
are interested in learning more about it. 
Actual real-world cases—not theoretical 
demonstrations—may qualify for use in 
a GeoDesign case study book (currently 
being written) or as stories for ArcNews or 
other publications.
 The stipulation is that the case studies 
involve some aspect of

•	 ArcGIS	technology
•	 Design	in	geographic	space
•	 Identification	of	issues
•	 Process	evaluation	and	analysis
•	 Impact	simulations
•	 Fast	iteration
•	 Alternative	scenario	generation	and	
comparison
•	 Decision	making

Got GeoDesign Case Studies?
 Additionally, they could involve, but are 
not restricted to, demonstrating

•	 Sketching
•	 Workflow	integration
•	 Collaboration
•	 3D	and	4D	visualization
•	 Holism	and	interdependency
•	 Science-	and	value-based	decision	
making

 All materials (e.g., written contributions, 
images, photos, maps, models, data) must 
include permission for use in publication. 
Those who are interested in sharing their 
GeoDesign solutions or have questions 
can contact Mr. Shannon McElvaney, Esri 
(e-mail: smcelvaney@esri.com).

An Interagency Exercise
Participants and contributors to this exer-
cise were the Fish and Wildlife Service; the 
Interagency Working Group on Transportation, 
Land Use, and Climate Change, led by the 
Federal Highway Administration; the National 
Park Service; other federal, state, regional, and 
local agencies; PlaceMatters; Placeways, LLC; the 
Transportation Research Center; the University 
of Colorado, Denver, Center for Sustainable 
Infrastructure Systems; and the Volpe National 
Transportation Systems Center, a research 
branch of the US Department of Transportation’s 
Research and Innovative Technology 
Administration.

For more information, contact Ken Snyder, 
PlaceMatters (e-mail: ken@placematters.
org) or visit www.placematters.org. For the 
complete report, visit the Volpe Center at 
www.volpe.dot.gov/publiclands/projects/ 
interagencypilotproject.html. For more infor-
mation on how to put GeoDesign into practice, 
contact Mr. Shannon McElvaney, Esri (e-mail: 
smcelvaney@esri.com) or visit esri.com/ 
geodesign. For more information on 
CommunityViz, contact Doug Walker, Placeways 
(e-mail: info@placeways.com), or visit www.
placeways.com.
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Kuwait University is embarking on one of the 
most ambitious campus development projects 
in the world. The massive University City is being 
designed and built from the ground up and will 
emerge over the next four years of construction as 
part of a multibillion-dollar development initiative. 
 In addition to teaching GIS, Kuwait University 
chose to apply the geospatial concepts discussed 
in the classroom to support the entire process 
of designing, building, and operating the huge 
new University City at Shadadiyah Campus. In 
early 2010, Kuwait University recognized a need 
for specialized consulting and documentation of 
requirements for geodatabase design of the Sabah 
Al-Salem University City project. For the plan to be 
successful, the needs of both planning company 
Turner Projacs and Kuwait University were to be 
incorporated in the details of design and construc-
tion of the project. 
 Those needs included using GeoDesign 
processes and techniques to bring value to each 
stage of the facility life cycle, from site analytics 
and design to planning and construction, as well 
as operations, security, and sustainability. This 
ambitious vision posed many challenges and 
represented a level of enterprise data development 
unmatched in the world today.

Building Smart from the Ground Up
Kuwait University, Sabah Al-Salem Campus, Uses GIS to Design and 
Build Multibillion-Dollar Development Initiative

Highlights
 � Because of Kuwait University’s GIS 

vision, it is receiving the floor plan 
designs in geodatabase format.

 � ArcGIS for Server and ArcGIS for 
Windows Mobile are used to manage 
campus assets.

 � GeoDesign plays a significant role 
in the complex world of adaptive 
management throughout the 
construction process.

Modeling and Storing Data for an 
Entire Campus
To address these complex challenges and establish 
a common information foundation throughout 
the entire life cycle, Kuwait University turned 
to OpenWare Information Systems Consulting 
Company, Esri’s distributor in Kuwait. Esri’s reputa-
tion and proven performance in the enterprise GIS 
arena made it a natural place to start framing a sys-
tem architecture to support the vision. OpenWare, 
along with Esri Partner PenBay Solutions LLC, 
headquartered in Brunswick, Maine, and Turner 

Projacs, based in Doha, Qatar, used GIS expertise 
to create a strategic road map for understanding 
the milestones and level of effort of this facilities 
information infrastructure project. 
 One of the major challenges in addressing the 
scope of these ideas was how to model and store 
data for an entire campus—data spanning indoors, 
outdoors, and underground, connected and tem-
poral. The process that ensued was a major effort 
to bring international experts to the table to design 
a unique, world-class data model for implement-
ing this vision in GIS. The result of this effort is one 

of the more remarkable all-encompassing data 
models ever implemented—one which will sup-
port the full life cycle of Kuwait University’s vision 
and beyond.
 The goals of the project included establishing a 
powerful GIS system for the new university based 
on a comprehensive geodatabase that integrates 
as-built design data. ArcGIS for Server, along with 
ArcGIS for Windows Mobile and many web appli-
cations created with ArcGIS Viewer for Silverlight, 
is used to manage the campus assets and provide a 
platform for future geospatial needs. Using ArcGIS 

All the university’s information is stored in a geodatabase and is easily accessed using a Flex viewer.

USGIF accreditation of university Geospatial Intelligence certificate programs supports our nation’s vital national 
security interests by assuring that students are prepared for careers within the growing GEOINT enterprise.

Earning a Geospatial Intelligence certificate from a USGIF accredited institution provides students with the skills 
required to address national security challenges and assures employers potential hires are of the right caliber.

Want to develop a Geospatial Intelligence certificate program at your university?  
Visit usgif.org/education/accreditation for more information.

Accredited Schools

www.usgif.org
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as the foundation technology, the project team has 
created a number of advanced applications. 

Master Plan Support
Coordinating a design and construction job of 
this size and duration requires a small army of 
dedicated experts and many years of planning 
and revisions. � e project is engaging � rms from 
around the world to design specialized structures 
for the 100-plus proposed buildings on campus. 
� e master planning process is one of the � rst 
places where GeoDesign plays an integral role, 
optimizing program elements and unifying the 
designs from individual bid packages into a 
single seamless view. By doing so, planners and 
decision makers can recognize design impacts and 
understand considerations that would be missed 
without a holistic understanding of the sum of the 
design parts. Esri technology allows the team to 
do this in 2D and 3D, both important at di� erent 
points in the master planning process.

Construction Management and 
Planning Support
At the peak of construction, there will be more 
than 10,000 construction personnel on-site daily 
and untold vehicle trips requiring access to build-
ing sites for deliveries. � e construction manage-
ment team is a seasoned group of professionals 
that has traditionally worked through planning 

and daily operations using paper drawings and 
markup pens. � rough the use of GIS, team mem-
bers can now retrieve, update, and analyze 
construction logistics and scheduling data, tem-
porary staging locations and assignments, and 
daily operations across the entire campus through 
a simple web viewer. Daily standup meetings 
utilize this information through the Construction 
Management viewer and allow quick sketching 
and markup, which is printed and taken to the 
� eld. � is quick temporal snapshot helps meet 
the demands of the day, as well as the longer-term 
planning activities, to make construction logistics 
run smoothly.
 Because construction implementation rarely 
occurs without the need for a design change, the 
GeoDesign process includes an adaptive manage-
ment piece that allows design changes and impact 
assessment mid-implementation to ensure that 
program goals are met and the design change has 
no unforeseen impact on other design elements.
 Equally important is the visualization of con-
struction over time (4D). Construction managers 
and decision makers can view and identify spatio-
temporal clashes, accessibility problems, and other 
logistical issues before they happen.

Status Monitoring and Reporting
As the project progresses, reporting and schedule 
monitoring are critical aspects of project controls. 

Because so many tasks are dependent on other 
critical milestones, there needs to be a razor-sharp 
view of progress for all the ongoing activities. � e 
GIS Reporting web application takes data from the 
tabular project report and displays it on the map, 
showing where activities are falling behind and 
which adjacent e� orts might be impacted. � is 
quick visual reporting accompanies all progress 
reports for a full project snapshot that can be easily 
understood by anyone on the project team.
 Another way of visualizing progress and key 
performance indicators is in a 3D GIS view of the 
campus. Using ArcGIS and ArcGIS Explorer, proj-
ect leaders and executives can view an up-to-date 
snapshot of building construction progress in 3D 
or request high-level reports. 

Space Programming
While the campus buildings are not going to be 
completely � nished and occupied for years, there 
is a requirement to begin the massive process of 
space programming for the academic occupancy. 
Because of Kuwait University’s GIS vision, it is 
receiving the � oor plan designs in geodatabase 
format. � is means that even prior to completion 
of construction, university sta�  will be able to 
do scenario planning with that data, assigning 
personnel and assets to de� ne an optimal space 
program. It also supports validation of space 
requirements by size and type, as well as proximity 
to building services or required facilities. � is is 
done for each � oor, throughout the entire building 
and out to other buildings.
 � e bene� ts of using GeoDesign processes to 
support facility life cycle management are numer-
ous. � e use of GIS strengthens and streamlines 
the design and construction phases of the campus 
development process and implements key applica-
tions to support operations management while 
establishing a GIS infrastructure that can be ex-
panded to other advanced application areas. � is 
project encourages the development of a campus 
GIS unit that works in conjunction with the cur-
rent team to start building a core technical capabil-
ity to eventually take over the operational system 
and expand to future applications. Additionally, 
the same technology and much of the data may 
be useful for helping support academic programs, 
including a living laboratory that students can use 
to develop new application ideas. 

For more information, contact Ann Marie 
Lynch, PenBay Solutions (e-mail: alynch
@penbaysolutions.com), or visit www.

penbaysolutions.com. For more information on 
how GIS assists organizations around the world in 
their facilities management needs, visit esri.com/
fm. Also visit esri.com/geodesign.

Status reporting is easy with the master plan map.

Project progress performance indicators can be observed in a 3D view of the campus.

GeoDesign
SUMMIT

Witness the power 
of geography and 
design at the third 
annual GeoDesign 
Summit, a must-
attend event for 
GIS and design 
professionals throughout all industries. The 
summit will take place at Esri headquarters 
in Redlands, California, January 5–6, 
2012. This year’s theme, “GeoDesign in 
Practice,” gives attendees the opportunity 
to further develop GeoDesign principles, 
methods, and technology. In addition, at-
tendees will have several opportunities to 

Third Annual GeoDesign Summit 
Examines GeoDesign in Practice

collaborate with GIS and design thought 
leaders, developers, academics, and other 
professionals. Guest speakers, Lightning 
Talks, and paper sessions will foster dialog 
about the advancement of geography 
and design. 

Correction: The paper version of ArcNews 
erroneously stated that registration is 
complimentary. Esri sincerely regrets any 
confusion or inconvenience this error may 
have caused. 

For more information and to register, visit 
geodesignsummit.com.
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Spanning approximately 27,000 square miles 
across three states, the Navajo Nation is the largest 
sovereign nation in the contiguous United States. 
It has a strong presence in US government and 
often leads the way in tribal efforts to promote key 
areas such as economic development, health care, 
and education at the national level. Despite its 
prominence, the sheer size and remote nature of 
the Navajo Reservation presents unique challenges 
in managing its infrastructure and resources.
 Consider, for instance, the road inventory that 
tribes submit each year to the Indian Reservation 
Roads (IRR) program. The IRR program maintains 
the official inventory of reservation roads in the 
United States and is designed to allocate federal 
funding to tribal governments for transportation 
planning and road maintenance activities.
 A component of the broader Integrated 
Transportation Information Management System 
program, the Bureau of Indian Affairs (BIA) 
Division of Transportation maintains the national 
reservation road inventory in a system called the 
Road Information Field Data System (RIFDS). 
Each year, as part of the IRR program, tribes are 
eligible to submit their road inventory data to one 
of the 12 BIA regional offices. There are approxi-
mately 560 nationally recognized tribes that fall 
under the 12 BIA regions. The Navajo Nation sub-
mits its road inventory to the BIA Navajo Regional 
Office (BIA-NRO) in Gallup, New Mexico.
 The Navajo road inventory was far from 
comprehensive. In early 2006, its official RIFDS 
inventory contained approximately 9,800 miles of 
roads. Roughly 6,000 miles were BIA roads, and the 
remaining 3,800 were primarily state and county 
roads, with very few tribal roads mixed in. Navajo 
transportation officials determined that the road 
inventory was substantially underperforming in 
two key areas:

•	 Road Mileage Quantity—The current inventory 
reflected only a small percentage of the reserva-
tion’s tribal roads. It was widely believed that there 
were thousands of miles of tribal public roads that 
were eligible for the inventory but not yet included.
•	 Data Quality—Of the 9,800 miles of roads in the 
2006 inventory, only a portion generated funding 
in the RIFDS allocation formula. Some roads in 
the existing inventory were missing key pieces of 
information, which excluded them from funding. 
Misinterpretations of program regulations resulted 
in a lack of quality data, exacerbating the effect of 
the low mileage numbers.

 To address these issues, in April 2006, the 
Navajo Division of Transportation (DOT) 
launched a proactive and aggressive campaign 
that would expand its internal capacities, 
establish a systematic method for identifying 
eligible public tribal reservation roads, remove 
subjectivity from regulations, and build a 
system to improve both the quantity and 
quality of the road inventory data. With the 
support of the Navajo Nation Transportation 

Charting the Roads of the Vast Navajo Nation
Using GIS to Assess and Manage Tribal Transportation Infrastructure

Highlights
 � The Navajo Roadway Inventory 

System offers the first consistent, 
verified interpretations of Indian 
Reservation Roads regulations. 

 � The Navajo DOT selected a turnkey 
server offer from Esri preloaded with 
ArcGIS for Server. 

 � The team mapped more than 70,000 
miles of roads and trails.

and Community Development Committee and 
under the direction of former Navajo Division 
of Transportation director Tom Platero, the 
Navajo Inventory Team and consulting project 
manager Nick Hutton embarked on an innova-
tive and challenging endeavor that would span 
more than four years.
 The first step was to fortify the Navajo DOT’s 
existing technology infrastructure. New enterprise-
class servers were put into place, network band-
width was expanded, and new data was collected.
 To save time on installation and testing, the 
Navajo DOT selected a turnkey server offer 
from Esri preloaded with ArcGIS for Server and 
Microsoft SQL Server and preconfigured to 
optimize system performance. This allowed the 
Navajo Inventory Team to focus on developing 
core programs and data instead of tweaking the 
new system. The result was a spatially enabled, 
multitiered, web-based information architecture 

The sheer size and remote nature of 
the Navajo Reservation presents unique 
challenges in managing its infrastructure and 
resources.

30 GIS in Action
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solution and powered by Esri technology.
 The next step was to obtain and develop the 
required data. The Inventory Team was able 
to acquire brand-new, reservation-wide aerial 
photography captured as part of a joint project 
between the Department of Interior and the State 
of New Mexico. Once the imagery was loaded onto 
the new system, it was time to start digitizing road 
centerlines.
 Digitization was carried out by a team of GIS 
technicians with the help of Esri Partner Data 
Transfer Solutions (DTS) of Orlando, Florida, 
which was selected to facilitate the process. It 
wasn’t until this time that the team realized the 
full extent of the project. After several months of 
heads-up digitizing, the team had mapped more 
than 70,000 miles of roads and trails. While not all 
the digitized centerlines were eligible for the official 
IRR inventory, the potential challenges associated 
with managing these roads were daunting to DOT 
officials. This realization underscored the notion 
that automation would be an absolute necessity 
in the development of the Navajo DOT road inven-
tory system. While the GIS techs continued the 
digitization process, the programming staff at DTS 
and the Navajo DOT Inventory Team were busy 
developing the inventory management system. 
 The team concluded that the system must be 
secure; web based; geospatially enabled; usable 
by staff members both with and without GIS 
expertise; and capable of mapping automation—
specifically, strip map automation. In addition, 
the team identified the need for a robust querying 
component that included bidirectional filtering 
between the map interface and the filtering page.
 What emerged was a system the Navajo DOT 
calls the Navajo Roadway Inventory System 
(NAVRIS). In addition to web, GIS, and automa-
tion capabilities, NAVRIS incorporates a series of 
validation scripts to ensure that the data is entered 
in accordance with program requirements.
 One of the most challenging aspects of the 
project was establishing consistent interpreta-
tions of the IRR program regulations between the 
BIA-NRO and the Navajo DOT staff. This took 
many months of research in collaboration with 
BIA-NRO chief engineer Harold Riley and his 
staff. To the credit of both agencies, considerable 
common ground was established, and the findings 
were subsequently programmed into the core 

automation and validation logic of NAVRIS. As 
a result, the percentage of roads questioned by 
the BIA because of missing or incorrect data has 
declined dramatically.
 As of the 2010 IRR submission cycle, the Navajo 
DOT has significantly increased the number of 
miles in its inventory. It grew from 9,800 miles in 
2006 to nearly 16,000 miles, including approxi-
mately 6,000 miles of tribal roads. The additional 
mileage and updates to the existing data increased 
the Navajo Nation’s IRR funding by an average of 
30 percent compared to its 2006 funding level. To 
date, the Navajo region has received a fifteenfold 
return on the Navajo DOT’s initial investment 
in the IRR project. This adjusted allocation 
will allow critical transportation infrastructure 
improvements, supporting access to education, 
employment, health care, and other services for 
the nation’s widespread residents.
 In addition to the development of the NAVRIS 
system, the Navajo DOT Inventory Team es-
tablished a series of programmatic policies and 
standards to supplement the technology. Due to 
the rural nature of the reservation, determining 
the public eligibility of tribal roads has been a his-
torically difficult process. In an effort to establish 
consistency in properly identifying a public tribal 
road, the Navajo DOT developed a public roads 
identification guideline that provides a checklist of 
characteristics that a road must contain before it 
can be considered public.
 Today, the Navajo DOT continues to develop 
NAVRIS as part of its ongoing IT strategy. NAVRIS 
offers the first consistent, verified interpretations 
of IRR regulations and the ability to programmati-
cally generate the required BIA deliverables. By tak-
ing the initiative to build a geospatial road inven-
tory program that helps define and facilitate the 
IRR process, the Navajo Division of Transportation 
has become a stronger, more sophisticated tribal 
entity with more time and resources to support 
the development and maintenance of its expansive 
infrastructure.

For more information, contact Jonah Begay, 
Navajo Division of Transportation GIS supervi-
sor (e-mail: jbegay@navajodot.org), or, at Data 
Transfer Solutions, LLC, Nick Hutton, director of 
asset management (e-mail: nhutton@dtsgis.com), 
or Allen Ibaugh, president (e-mail: aibaugh@dtsgis.
com).

The selected route is highlighted in red 
and labeled with a corresponding section 
number, and then the map is automatically 
generated.

NAVRIS bidirectional filtering of data between the map interface and the filtering page.
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Th e community of cities known as Toulon 
Provence Méditerranée (TPM) is a large me-
tropolis comprising 10 diff erent municipalities 
around the city of Toulon, located in the Var 
and the Provence-Alpes-Côte d’Azur in the 
southeast of France on the Riviera. Founded in 
2002, this is the ninth-largest urban center in 
France (with respect to its population of 560,000 
and number of companies—27,000). Th is is an 
area with a growing population and a strong 
economic and cultural life, particularly around 
its harbor, one of the largest in Europe, which 
has long shaped its history and its maritime and 
military vocation.
 As in numerous other territories, the 
governance of TPM is responding to two new 
expectations. First, the demand for public com-
munication and territorial marketing keeps 
growing. Second, 3D urban modeling continues 
to arouse interest among new stakeholders 
(such as town planners, architects, and the 
news media). Th is has caused GIS departments 
to rethink some of their practices to optimize 
available data and build tools enabling them to 
better understand their territories.
 Th is strategy was crucial for the head of 
GIS for TPM, Arnaud Demellier, graduate of 
the French National School of Geographic 
Sciences. Due to his varied career, which 
includes positions as department manager of 
an IT company, manager of a regional agency 
at the French National Geographic Institute, 
and manager of a bank agency, he understood 
straightaway the signifi cance of the adaptability 
of 3D and the requirement of making the data 
available within end-user departments. He was 
convinced that there was a developing interest 
in 3D to support decision making on large-scale 
urban development projects. Further, he was 
convinced that the time had come to face this 
need to better integrate 3D data into its existing 
ArcGIS platform and thereby more easily man-
age and distribute the benefi ts of 3D to other 
stakeholders and to the public.

Meeting the Challenge
To meet this challenge, TPM purchased numer-
ous high-resolution digital datasets, for exam-
ple, a high-resolution digital orthophotography 
dataset, an enriched digital terrain model, and 
a topographic and altimetric database, among 
others. In addition, TPM sought a software 
solution that could integrate with its ArcGIS to 
manage 3D as easily as a 2D database. Arnaud 
Demellier knew that this solution would need 
to enable the importing of its internal and 
external datasets and manage, structure, ex-
change, and use raw 3D data without the need 
for additional resources (3D specialists, etc.), 
the purpose being to remain autonomous and 
operational in real time and in a simple way in 
the face of various demands from the business 
departments.
 Following a careful search of technologies, 
TPM found the missing link to its 3D chain and 
enlisted the aid of Esri Partner VirtuelCity of 
Montbéliard, France. VirtuelCity had developed 
an ArcGIS plug-in named RCP that enables 
integration and management of the diff erent 
formats of 3D data (multipatch, FBX from Revit, 
DAE, KMZ, CityGML, etc.). Th is solution allows 

3D Data Gives Toulon Provence Méditerranée a New Perspective
Highlights

 � The metropolis needed to better 
integrate 3D data to benefi t 
stakeholders.

 � A solution implemented in ArcGIS 
enables integration and management 
of 3D data in multiple formats.

 � Users can easily access dynamic, 
interoperable, and reactive data.

2D and 3D data is stored 
in a geodatabase

RCP 
Computes desktop or web publishing 
application with user-friendly interface

3D web
publishing

Desktop
publishing

RCP 

RCP
Convert, 

optimize, and 
link data

1 2 3

RCP

3D model
repositories
(CityGML,
COLLADA,
Revit, 3DS 
Max, CAD, 

etc.)

RCP Integrated with ArcGIS

Geodatabase

2D GIS and 3D data
•  Shapes (Multipatches, lines, 

polygons, points)
•  Raster
•  DTM
•  Links to original (CityGML, 

FBX from Revit, DAE...)

ArcGIS
with RCP

A view of 3D buildings for Porte d’Italie in Toulon, exported by RCP and ready for analysis in ArcGIS.

data administrators to visualize 3D data in a 
high-defi nition 3D viewer. 

Up and Running
Now, TPM’s RCP solution creates new pro-
cessing chains of data—importing diff erent 
structures of three-dimensional objects coming 
from diverse data suppliers and producers. 
Th is solution also enables it to better manage 
the data exports at diff erent levels of modeling 
(terrain, buildings, texturing, etc.).
 RCP, integrated with ArcGIS, has allowed 
TPM to keep working in an environment known 
and mastered by its GIS department. Th is 

provides the opportunity to use the analysis 
tools of ArcGIS on the data integrated by RCP 
and then manage the 3D data (multipatch and 
polygons) in ArcGIS after importing to RCP. Th e 
training and knowledge transfer guarantee an 
ease of execution.
 Data is dynamic, interoperable, and reactive. 
Everything can be changed, added, or deleted 
in the ongoing projects; indeed, RCP allows 
managing a 3D database in the same way as 2D, 
expanding possibilities to produce 3D models 
about projects in any format, extracting from 
them movies for promotion and real-time 
3D web and desktop publishing. It provides 

a simple and relevant solution to make the 
management of 3D accessible to anyone and 
transform GIS into 3D GIS.

For more information, contact Arnaud 
Demellier, GIS department chief, 
Toulon Provence Méditerranée (e-mail: 
ademellier@tpmed.org) or Fabrice Simondi, 
CEO, VirtuelCity (e-mail: f.simondi@virtuelcity.
com, tel.: 0033-6-82-57-2 7-96).
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The Arizona Public Service basemap allows employees to navigate to their service area, separated by divisions such as northwest, southwest, 
northeast, southeast, and metro.

Driven by the motto “The Power to Make It 
Happen,” Arizona Public Service (APS) staff 
consistently look to improve outage response and 
vegetation management. At the same time, APS 
stays ahead of the curve on new utility challenges, 
such as smart grid and renewable energy. 
 APS, headquartered in Phoenix, is Arizona’s 
largest and longest-serving electricity utility, with 
more than 1.1 million customers in 11 of the state’s 
15 counties. Integral to the success of a utility is the 
wisdom to take full advantage of resources, and 
APS does just that with its GIS technology. 
 Recently, APS expanded the use of its GIS by 
developing a web-based application for company-
wide viewing, planning, analysis, and data 
management. 
 The web-based application, developed with 
ArcGIS API for Silverlight, is used by field crews, 
engineers, and decision makers to meet crucial 
utility requirements, such as smart meter installa-
tion, vegetation management, and pole inventory.
 The application was built to provide a near 
real-time look into the enterprise GIS distribution 
facilities geodatabase (GDB). This GDB is updated 
daily as new facilities are installed and old facilities 
are removed or maintained. Spatial analysis capa-
bilities allow personnel to query specific devices or 
view a specific area in the network. 

Arizona Public Service Expands Viewing and Analysis
Utility Develops Solution for Smart Grid, Renewable Energy, and Vegetation Management

Highlights
 � A web-based application, developed 

with ArcGIS API for Silverlight, 
supports field crews, engineers, and 
decision makers.

 � The application provides a near 
real-time look into the enterprise GIS 
distribution facilities geodatabase.

 � With GIS, the utility meets crucial 
requirements, such as smart meter 
installation, vegetation management, 
and pole inventory.

 APS extended the technology used to construct 
this application. The utility built a foundation for 
additional applications and web services that al-
low planning for placement of smart grid devices 
and smart meters, tracking of mobile assets, and 
locations of photovoltaic and other alternative 
energy generation devices. The application also 
enables APS staff to view the proximity of wildfires 
to high-voltage facilities.
 While the application mainly supports APS 

electric distribution facilities, the company is 
now developing another complete GIS for APS 
transmission facilities. This GIS will include facili-
ties and vegetation data, as well as high-resolution 
imagery. As part of this effort, APS is building 
web and mobile applications to view, edit, and 
analyze various functions within transmission 
maintenance and vegetation management along 
transmission corridors. 
 APS began building its GIS in the early 1990s. The 

GIS provides data to its Distribution Operations 
Management System (DOMS). Currently, DOMS 
provides workers in the Operations Center with 
the ability to address and monitor problems and 
corrective actions being done in the field. 

For more information, contact Brittany Wall, 
senior systems analyst, Arizona Public Service  
(e-mail: Brittany.wall@aps.com).

The Most Widely Used Map for Navigation

The Single Source for Enterprise Solutions
NAVTEQ provides the robust map data that helps GIS users achieve a competitive edge. NAVTEQ®

maps, combined with Esri’s software, meet the spatial analysis needs of developers and solution
providers across a wide variety of enterprise and consumer applications.

Leverage your investment in ArcGIS® Server or ArcGIS Desktop with enhanced street data tailored to your specific 
needs and geographic region. Esri® StreetMap™ Premium Advanced, powered by NAVTEQ® maps, is optimized, 
structured, and compressed to ensure maximum usability and efficiency with ArcGIS Server and ArcGIS Desktop.  

NAVTEQ is your data source for Advanced Geocoding, Routing and Cartography.
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Russia is the largest country in the world, covering 
more than a ninth of the earth’s land area. Spanning 
nine time zones, it is home to 143 million people. 
Managing the property rights for so many across 
this vast landscape is a monumental task. 
 Until a few years ago, Russian property rights, 
cadastre, and mapping were managed by separate 
agencies. This meant that while the Russian ca-
dastre was completely mapped and recorded, the 
data was not consolidated. Changes in legislation 
to improve public-oriented services led to merging 
these functions. A federal law was adopted requir-
ing the country’s cadastre information to be made 
accessible to the general public over the Internet in 
the form of maps. Displaying cadastral information 
in this form would make the information easier to 
understand by the people who need it. 
 Today, legislative and regulatory issues related 
to cadastral matters are managed by one agency, 
the Ministry of Economic Development. A public 
geoportal run by the Federal Service of State 
Registration Cadastre and Mapping of Russia 
(Rosreestr) (maps.rosreestr.ru/portal) now 
stores and delivers Russian cadastral data. Data 
comes from the Federal Real Estate Cadastre and 
includes information for registration of rights, 
receipt of information, and documentation. The 
geoportal provides the means for anyone to access 
unclassified data for the entire country quickly and 

Russia Introduces E-government
Federal Geoportal Provides Access to  
Cadastral Information

Highlights
 � ArcGIS for Server stores and delivers 

Russian cadastral data.
 � ArcGIS was used to create an 

automated workflow for the task of 
converting data.

 � Because of GIS, citizens receive real 
estate documents more quickly and 
cheaply than before.

reliably. Using the site, Russian citizens can receive 
real estate documents more quickly and cheaply 
than by standing in line at the government agency 
to request information, then waiting for their 
documents to be sent via post. 
 “To date, the system provides an end-to-end 
solution for those who need information from the 
state cadastre in electronic format,” says Sergey 
Sapelnikov, deputy director of Rosreestr. “This pub-
lic cadastral portal is a showcase for state Internet 
services in the country.”

Descriptive information, including land 
types, can be explored by members of 
the community.

More than 60 million land plots can be searched using Russia’s public geospatial portal, Rosreestr.
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Th ousands Use the Automated System
Th e public cadastre map includes data layers on 
land parcels; buildings; state, municipal, and city 
administrative borders; land zone borders; cadas-
tre districts; and the geodetic network. Currently, 
there are more than 60 million land parcels in the 
system, and on average, 12,000 users per day use 
the system. 
 Development of the portal was awarded to the 
Federal Cadastral Center, Zemlya, with DATA+, the 
professional services arm of Esri CIS Limited, Esri’s 
distributor in the Commonwealth of Independent 
States, serving as a systems integrator. Working 
with the Ministry of Economic Development, 
DATA+ began development at the end of 2009 and 
launched into production status in March 2010. 
Initial data processing to consolidate all the data 
took six months, and today the data is upgraded 
automatically on a daily basis. Th e portal now con-
tains cadastral data covering 70 percent of Russian 
territory, and complete coverage for the country is 
expected by the end of 2011.

From Th ousands of Systems to One
Descriptive data for the land plots came from 
more than 2,500 organizations, using thousands 
of diff erent systems. Th e data was fi rst delivered 
in Extensible Markup Language (XML) format for 
ease of readability and assembly into one system. 
None of the data at that point contained spatial 
information. 
 Assimilating the spatial information was a 
huge task: coordinates for the plots were in one 
of 20,000 diff erent local coordinate systems. Most 
of this cadastral information was stored in either 
MapInfo Interchange or GIS ObjectLand format. 
Esri CIS staff  calculated parameters for a system 
of coordinates for the cadastre, implementing 
the Gauss-Krüger projection with a spheroid of 
Krassovsky. 
 Th e staff  created an XML parser to convert 
the XML documents into geographic objects and 
features. Th is made the data easier to manipulate 

with JavaScript applications. Esri ArcGIS was 
then used to automate the data process, and the 
data was stored in a fi le geodatabase using Oracle 
RDBMS. ModelBuilder, Python scripts, and C# 
applications in ArcGIS were used to create an 
automated workfl ow for the task of converting 
the data. Once the data was created and stored, 
topographic maps were prepared and published.

Viewing 300 Gigabytes of Data Quickly over 
the Internet
A cluster of servers balances a load composed 
of 55 gigabytes of vector cadastral data and 
250 gigabytes of cached topographic maps. “Since 
the maps don’t change very often, they can be 
prepared in advance and published by a caching 
service,” says Sapelnikov. “Th is makes them avail-
able for quick viewing over the Internet.”
 Base topographic map scales that were cre-
ated for zooming are 1:10,000, 1:50,000, 1:100,000, 
1:500,000, and 1:1,000,000. To get an idea of the 
massive size of the land that is mapped, consider 
that there are 13,000 map sheets at 1:100,000 scale 
and 40,000 sheets at 1:50,000 to give complete 
coverage of the country. 
 Th e portal contains background imagery from 
an ArcGIS Online data service. Using background 
imagery makes the maps even more recognizable 

to those who need them. “We have found that this 
service has the highest precision among similar 
services that are available,” says Sapelnikov. 
 Cadastre data includes both cadastre divisions 
and land plots. To date, 65 of the 88 oblasts, which 
are similar to states, and 50,600,000 land plots 
have been entered into the system. All Russian 
territory will be covered by the end of 2011. Plots 
or properties that are frequently searched, such 
as in densely populated areas, are optimized for 
quick viewing. For example, while there are 1,108 
cities and towns in Russia, the majority of people 
live in the capital city of Moscow as well as Saint 
Petersburg. Consequently, most cadastral searches 
are performed on these cities.

Online Cadastral Data Leads to More Services
Th e Ministry of Economic Development, which 
promotes housing development, greenfi eld urban-
ization, and support of future growth, is fi nding 
that the portal is speeding up the receipt of neces-
sary legal documents. Th e time frame for obtaining 
cadastre certifi cates and registration of land plots 
has been greatly reduced by having information 
consolidated and in a uniform format. 
 Th e portal off ers several state services—both at 
no cost and for a fee—through the public cadastre 
maps. Free public reference services include the 

ability to fi nd and map the parcel cadastre number 
and address, land status, parcel area, land-use 
category, assessed value of the parcel or property, 
parcel or property statements for reference pur-
poses, and contact information of a local land 
administration. 
 Rosreestr also allows members of the commu-
nity to explore the data in ways they have not been 
able to do before. Diff erent kinds of thematic maps 
can be created of the attributes included in the 
data. For example, maps can be created displaying 
the cost of the cadastre, estimated mass value 
for taxation, specifi c values depending on land 
category, and the many kinds of land use. 
 Paid services are legally acknowledged by all 
authorities. Th ese include the country’s legitimate 
federal cadastre statement, federal property rights 
register statement, and digital signing. Th ese ser-
vices went live in spring 2011, and already almost 
one million statements have been issued.
 Web services for Rosreestr have been created 
using JavaScript, which makes them available for 
others who want to build their own applications 
and provide additional services. 

For more information, contact Alexei Ushakov, 
deputy director general, Esri CIS (e-mail: 
aushakov@esri-cis.ru).
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In recent years, statistics show that the danger of 
land mines persists long after the smoke of combat 
clears. According to the United Nations (UN) 
Mine Action Service, approximately 4,000 people 
worldwide die or receive injuries from land mines 
or unexploded ordnance per year (a reduction 
from 10,000–15,000 15 years ago). Because militar-
ies do not traditionally plan for the clearance of 
minefields when conflicts end, thousands of acres 
of mined ground currently endanger civilians in 
many parts of the world.

Land Mine Ban
Those statistics prompted the adoption of the 
Anti-Personnel Mine Ban Convention (the Ottawa 
Treaty) in 1997 banning land mine use, transfer, 
and stockpiling within those countries that signed 
this landmark treaty. To date, 156 states have rati-
fied the convention. 
 The size and scale of the problem of mine and 
explosive remnants of war requires an enormous 
international effort to achieve the aim of a mine-
free world and a return to safe and productive 
use of affected land. This involves national mine 
action authorities in affected countries, donor 
governments and organizations, the UN, and other 
partners.
 One international nonprofit organization that 
has made significant efforts in supporting the 
work of the convention and affected countries is 
the Geneva International Centre for Humanitarian 
Demining (GICHD). Created as a Swiss foundation 
and supported by many other countries and part-
ners, GICHD is the leading center of expertise on 
mines, cluster munitions, and explosive remnants 
of war and helps governments of contaminated 
countries implement the Anti-Personnel Mine Ban 
Convention and other related international laws. 
GICHD provides advice and capacity-building 
support, undertakes applied research, dissemi-
nates knowledge and best practices, and develops 
professional standards.
 In 1998, GICHD enlisted the help of Esri and a 
team of GIS programmers to create a single data-
base application for all demining projects that can 
be tailored for individual cleanup efforts. Called the 
Information Management System for Mine Action 
(IMSMA), the software incorporates ArcGIS 
and plays a central role in mine action in more 
than 50 countries. GICHD earned the Making a 
Difference Award at the 2011 Esri International 
User Conference for its technological assistance 
and GIS training of mine removal teams around 
the globe.

Populating the Database
Before a mine-clearing project starts, all relevant 
information about the specific conflict must be 
available for input into the IMSMA database. The 
process of gathering this information includes 
monitoring an ongoing conflict to make all poten-
tially relevant information available to everyone in 
the demining community of a particular region. 
All paper data, such as maps, field records, and 
witness reports from each individual country, 
must first be digitized and input into the database. 

Geodatabase Technology Guides Global Land Mine Removal Efforts
Geneva International Centre for Humanitarian Demining Helps Countries Eradicate Dangerous Remnants of War

Highlights
 � An ArcGIS software-based application 

organizes information for safer 
removal of ground explosives.

 � An information management system 
ensures efficient distribution of 
demining personnel and assets.

 � With minimal effort, Afghan Mine 
Action Programme creates the largest 
single demining database on record.

Example maps of the hazards area (top) and land release (bottom) processes. The original area is divided into polygons with varying levels 
and types of threat. The area not considered to be contaminated is released as cancelled land. 

“ArcGIS is ideal to provide an overview of contami-
nation because it is inherently organizational,” says 
Daniel Eriksson, head of information management 
at GICHD. “GIS naturally excels in situations where 
much information has to be logically organized 
and immediately available for processing with 
geospatial tools.”
 Prepping for the physical work of neutralizing 
a minefield can take years but makes the decon-
tamination process more accurate and, thus, 

safer. A preliminary gathering of data and quality 
control helps build up the database on a certain 
region to prepare for actual mine cleanup. Eriksson 
emphasizes the information management side of 
GIS software as being just as important as the geo-
spatial side. “A digital map is only as good as what 
it claims to represent,” says Eriksson. “You can have 
a very fancy-looking map that’s useless—even 
dangerous—for demining work if populated with 
erroneous data.”

 Preliminary data gathering largely consists of 
teams conducting surveys to refine the information 
that will eventually populate the map. “Being non-
spatial processes, surveys do not lend themselves 
well to display on a map,” says Eriksson. “Good 
information management ensures traceability of 
past surveys conducted on an area, verifying the 
quality of the information and resulting in more 
accurate maps.” More accurate maps translate into 
more efficient distribution of demining personnel, 
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heavy equipment, and explosive-detecting ani-
mals. GIS ultimately reduces human suffering by 
making sure that minefields are being identified 
and removed with the right tools in the right order.

Kosovo
Nowhere has that been more effectively dem-
onstrated than in Kosovo, which was declared 
impact free from land mines in 2001. To coordinate 
survey teams and mine awareness groups with 
the multiple nongovernmental organizations 
that carried out the actual demining, the Kosovo 
mine action coordination center (MACC) had to 
process vast amounts of raw data for inclusion 
in the IMSMA database and then distribute that 
information to field-workers in near real time. That 
system of quality control and database creation 
helped rapidly identify and address the majority of 
Kosovo’s minefields compared to manual methods 
of organization and analysis. 

 IMSMA was particularly helpful in verifying 
true minefields over rumored ones in Kosovo. For 
example, if Kosovo civilians observed something 
that seemed to be a land mine in a field, that field 
could be branded a minefield on assumption. 
When rumors start about subjects as frightening 
as land mines, people tend to exaggerate the size 
of the affected area when reporting it to authori-
ties—or even create imaginary minefields where 
none exist. In IMSMA, multiple civilian reports 
can be checked against survey records and field 
records to determine whether land mines are 
likely to populate a given area. If so, survey teams 
of deminers can be assigned to collect more infor-
mation and fence the area to prevent accidents 
until clearance assets are available. Other fields 
were mined so sparsely that the MACC deemed 
full-scale clearance unnecessary. Determining the 
mine density and patterns in each field ensured an 
efficient distribution of assets. 

Afghanistan
In Afghanistan, GICHD trained staff at the 
Afghan Mine Action Programme, providing the 
country’s MACC with a standardized repository 
on contaminated fields throughout the country. 
Everyone participating in a mine action project—
survey takers, deminers, and those involved with 
mine risk education of locals and assistance to 
land mine victims—gathers the same information 
from every area and submits it to the IMSMA 
database. Using this standardized data, IMSMA 

allows coordinators to dramatically increase their 
overview and the efficiency of their decisions. 
Managers can analyze data, view graphs and 
charts of all data, plot geographic maps of mine-
fields, keep track of all mine action activities, and 
view compilations of any statistics they wish.
 The Afghan land mine dataset contains nearly 
60,000 records and is growing, with 1,000 new field 
reports from seven regions entered each month. 
Training the Afghan Mine Action Programme staff 
to use IMSMA allows them to handle all mine ac-
tion data for Afghanistan. The team is equipped to 
coordinate incoming data from field operators by 
offering adapted data validation and synchroniza-
tion, resulting in the creation of a single database 
with minimal effort. 

IMSMA’s Further Potential
IMSMA was created to help the demining commu-
nity manage its information better. Most countries 
and organizations had staff with limited computer 
literacy, and each country had different informa-
tion needs. This called for a very intuitive system 
that still offered almost total flexibility in what data 
should be collected and analyzed. The inherent 
flexibility of IMSMA makes it naturally applicable 
to other crises, such as earthquakes and floods. “In 
the future, I can see IMSMA being used for other 
humanitarian purposes,” says Eriksson. “Instead of 
tracking minefields, we’d be able to track which col-
lapsed buildings should be rebuilt first by checking 
against relevant information in the database.” For 

now, however, Eriksson is committed to finishing 
IMSMA’s work in demining. 
 IMSMA has played an integral role in several 
countries that have subsequently officially declared 
themselves land mine free, but much work still 
remains. “We have a lot to be happy about in terms 
of enabling countries to eradicate these dangerous 

objects faster,” says Eriksson. “However, I’m con-
vinced that we’ve barely scratched the surface of 
what is possible with GIS in humanitarian aid.”

For more information, contact Daniel Eriksson, 
Geneva International Centre for Humanitarian 
Demining (e-mail: d.eriksson@gichd.org).

The Afghan demining database is the largest of all such installations in the world. 

Exploratory 3D analysis of land mine contamination in Afghanistan. Maps like these help 
decision makers prioritize work and develop plans for how to address contaminated areas 
(image courtesy of Hansie Heymanns).
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Rwanda is an east African country about the size 
of the US state of Maryland, with a population 
of approximately 10 million. It is bordered by 
the Democratic Republic of the Congo, Uganda, 
Tanzania, and Burundi. Rwanda’s 2012 General 
Population and Housing Census is a complex and 
challenging undertaking for a country that is still 
struggling with the impacts of 1994’s genocide. 
This will be the second census in the postgenocide 
era and will provide indispensable and detailed 
data from the highest to the lowest administrative 
levels of the country.
 Since the genocide, Rwanda has put tremen-
dous efforts into reconstruction at all levels to get 
the country back on its path toward development. 

GIS Supports Rwanda’s 2012 Census

Highlights
 � GIS tools support the monitoring of 

development indicators in Rwanda.
 � Statistical databases are spatially 

enabled using ArcGIS for Server.
 � ArcGIS provides an information 

structure to benefit private and 
governmental development projects.

Part of this process was the creation of the National 
Institute of Statistics of Rwanda (NISR) that has 
been operating as an independent institute since 
2005. The institute’s mission is to provide relevant, 
reliable, coherent, timely, and accessible statistical 
information and services to serve as the informa-
tion backbone of the development agenda. NISR 
recently decided that it will modernize its existing 
databases by joining the statistical data with spa-
tial data using GIS. The most decisive reason for 
NISR to introduce GIS is to respond to the needs of 
and expectations for the 2012 census.

transparency and the dimensions of our existing 
data, as well as of the new data we will collect 
from the census and other important statistical ac-
tivities. Furthermore, the census data will require 
spatial visualization, and only a GIS can fulfill that. 
Maps showing the statistical data will facilitate 
dissemination, accessibility, and planning and 
decision making tremendously.”
 As Esri has been training Rwandan specialists 
and accompanying local projects, ministries, and 
universities for more than five years, the Rwandan 
government is well acquainted with GIS software. 
Esri, on the other hand, is experienced with the 
local needs and the level of institutional and tech-
nical development.
 In fall 2010, NISR hired and trained 60 new 
cartographers to capture geographic boundaries 
of more than 14,000 villages and landmarks all 
over the country. They are using GPS devices from 
Trimble with ArcPad software to update geo-
graphic boundaries of the smallest administrative 
units and to georeference socioeconomic infra-
structure, such as schools, health centers, markets, 
industries, and electricity lines. NISR’s GIS team 
will use ArcGIS for Desktop and ArcGIS for Server 
to display, query, analyze, and map the census data.
 NISR is building its capacity to be able to 
display multiple data dimensions and enable 
policy makers to better track the progress of the 
Economic Development and Poverty Reduction 
Strategy and the Millennium Development Goals 
in Rwanda. For instance, census data displayed in 
maps will assist in the planning of schools, clinics 
and hospitals, roads, and urban infrastructure. It 
will reveal the number of orphans and people with 
disabilities by area and uncover gender disparities 
in employment and literacy. Moreover, the census 
results will map infrastructural characteristics, 
such as the types of dwellings, sources of drinking 
water, and access to telecommunications and 
electricity. Finally, census data will be the basis 
of demographic projections for the future with a 
spatial distribution.
 After the mapping of village boundaries, which 
is currently being conducted, the NISR staff will 
interview each household. In November 2010, Esri 
conducted its third Summer Camp in Rwanda to 
familiarize secondary school students with GIS. 
In cooperation with NISR and the National Land 
Centre, the students anticipated the approach of 
the real census project. They captured geographic 
data in small areas, interviewed households, linked 
the collected data to their geographic location, and 
presented the results in maps using GIS. Esri and 
the students afterward shared their experiences 
with NISR, which was open to and interested in 
the feedback and new findings on the procedure.
 NISR is committed to contribute its part to 
capacity development in Rwanda and will offer 
internships to the best GIS students from second-
ary schools. 

For more information, contact NISR (e-mail: 
info@statistics.gov.rw) or visit statistics.gov.rw. 
Learn more about Esri Rwanda Ltd. at esri.rw.

 “GIS is a very important tool in our daily 
work, as you can analyze statistical data in 
a spatial manner,” says Rajiv Ranjan, infor-
mation and communication technology 
adviser, NISR. “Almost anybody can be an 
end user and can benefit from the system. 
Therefore, we are committed to increase the 

Left: Florent Bigirimana, head of the GIS section of the National Institute of Statistics 
of Rwanda. Above: ArcGIS is used by NISR for monitoring mapping activities.
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Whether you are celebrating the start of spring 
or are in the midst of your autumnal season, this 
is your last chance to attend an Esri regional user 
conference (UC) near you. Users in Europe, the 
Middle East, Africa, and the Asia-Pacifi c regions 
have the opportunity to come together with 
other users and Esri staff  at one of three Esri 
regional UCs.
 “Each regional UC allows users in their home 
area to unite with their peers, share ideas, and col-
laborate,” says Esri president and cofounder Jack 
Dangermond. “Whether you are new to GIS or a 
GIS veteran, we encourage our users to attend the 
conference in their region, share their experiences, 
and bring back ideas to implement in their work.”
 On-site registration for each of the regional 
UCs is available. Follow the web links for more 
information on how to register at the venue. We 
hope to see you in Madrid, Spain; Beirut, Lebanon; 
or Seoul, South Korea.

2011 European User Conference
Esri’s European users are invited and encouraged 
to attend the 2011 Esri European User Conference 
(EUC), to take place October 26–28 at the North 
Convention and Congress Centre, IFEMA, in 
Madrid, Spain. Th e EUC is always one of the most 
anticipated GIS events in Europe. Th is year, it will 
include two full days of preconference seminars 
and the GeoLounge for additional networking. 
Th is amounts to almost a full week of GIS with 
users from all over Europe. Th e 2011 exhibition 
promises to become one of the largest ever.
 Esri’s distributor in Spain, Esri España, will 
celebrate its 20th anniversary at the EUC with a 
gastronomic mosaic of dishes from all over the 
country during a gala. Th is event is included in the 
full conference registration price and is something 
not to be missed.
 Madrid is easily accessible from most European 
cities by air, rail, or bus. Th e price for on-site con-
ference registration (excluding the party) is €500; 
full conference registration (including the party) 
costs €600. Visit esri.com/euc for registration 
information and to view the event agenda. Esri 
España has also put together special tourism 
packages for those who would like to extend 
their stay in Spain after the EUC. Visit the above 
website for more information.
 “We look forward to hosting Esri users from 
across Europe in one of the most beautiful cities in 

Sign Up and Attend an Esri Regional 
User Conference This Year

the world,” says Alfonso Rubio, managing director 
of Esri España. “I hope to see you all in Madrid!” For 
more information, visit esri.com/euc.

2011 Middle East and Africa User Conference
Th e Middle East and Africa User Conference 
(MEAUC), to be hosted by Esri Lebanon sal, Esri’s 
distributor in Lebanon, and held November 1–3, 
2011, will attract 500 to 600 GIS professionals and 
users from around the region and approximately 
45 exhibitors, including hardware vendors, GIS 
solution providers, and local government agencies, 
all keen on demonstrating their products and 
solutions. 
 Whatever your industry, position, or GIS 
experience, you’ll fi nd that the MEAUC pro-
vides an excellent way to build on your GIS 
knowledge and skills. From GIS and IT users 
to decision makers, professionals interested 
in learning more about geospatial technology 

should be part of this valuable gathering. Esri 
business and media partners are also encour-
aged to attend.
 “Th is is the fi rst time that a major event for GIS 
has been off ered here, and it will provide an ideal 
opportunity for the Lebanese GIS community to 
highlight its achievements to the rest of the region,” 
says Philip Burden, CEO of Esri Lebanon. “Th e 
2011 MEAUC in Beirut promises to be a special 
event for all who attend.”
 Th is year’s conference sets the agenda for 
discussing issues relevant to the region. Th e 
more than 40 paper presentations from users in 
20 diff erent countries will provide a forum for 
attendees to share their experiences, problems, 
solutions, and methodologies with users who 
have similar requirements.
 Th e 2011 MEAUC will be held at the Habtoor 
Grand Hotel in Beirut. On-site registration will be 

available for US$650 per person. For more informa-
tion, visit esri.com/meauc. 

Seventh Annual Asia Pacifi c User Conference
Th e season of regional User Conferences will con-
clude with the seventh annual Asia Pacifi c User 
Conference (APUC), to be held November 15–16, 
2011, at KINTEX, Gyeonggi, Seoul, Korea.
 Cloud computing technology is developing 
rapidly and becoming a more important tool for 
GIS users. As the primary focus of the conference, 
APUC will demonstrate to attendees how GIS has 
evolved within the cloud environment. ArcGIS 
Online will be highlighted in the Plenary Session, 
as well as within the exhibition, where a special 
Esri showcase will help users better understand 
Esri’s cloud-based technology.
 After they’ve attended the Plenary Session and 
workshops, users will be able to discuss the cloud 
and the latest in ArcGIS with their GIS community 
of peers at several innovative networking opportu-
nities throughout the event.
 “Attending APUC will help our Asia-Pacifi c GIS 
users unify as a community,” says Jay Yoon, presi-
dent of Esri Korea, Inc., Esri’s distibutor in Korea. 
“We want users in this region to meet, network, 
and share GIS stories within their own community. 
Esri is driven by community ideas, which are the 
foundation of our future.”
 Attendees of APUC will also be treated to more 
than 35 papers presented by users from 10 diff erent 
countries across the Asia-Pacifi c region. On-site 
registration will be available for US$540. Visit esri.
com/apuc for more information.

2011 Latin America User Conference
Th e 2011 Latin America User Conference, hosted 
by GeoTecnologías S.A., Esri’s distributor in Costa 
Rica and Nicaragua, was held September 28–30 in 
San Jose, Costa Rica. A recap of this event will be 
included in the winter 2011/2012 issue of ArcNews. 

GIS professionals have an opportunity to come together with other users and Esri staff at Esri regional user conferences.
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Regional users collaborating at the 2011 Asia Pacifi c User Conference last January, hosted by Geodata Systems Technologies, Inc., 
Esri’s offi cial distributor in the Philippines.
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Geography Awareness Week

“Geo Learning”
A column by Daniel C. Edelson,
Vice President for Education, National Geographic Society

GIS Day Helps 
Introduce Technology 
to Middle School Girls
With GIS Day just one month away, planning is 
nearly complete for the approximately 600 events 
anticipated this year to showcase and celebrate 
GIS. GIS Day 2011 will be held on November 16, 
during Geography Awareness Week, a geographic 
literacy initiative sponsored by the National 
Geographic Society (www.mywonderfulworld.
org/gaw). Organizations are always welcome to 
host GIS Day celebrations anytime throughout 
the year. Many organizations use GIS Day as an 
opportunity to reach out to local schools and 
teach children about geography and GIS. For more 
information on GIS Day and how to host an event, 
visit gisday.com.
 Th e Intro2Tek camp—based in California’s 
Inland Empire—is devoted to helping young 
girls become interested in science, technology, 
engineering, and math (STEM), and more. Middle 
school is the perfect time to introduce technology 
concepts that are specifi cally designed with girls in 
mind. Th is year’s camp was held in mid-July in the 
city of Rancho Cucamonga. At the two-day sum-
mer camp, students learned Internet safety and 
etiquette, how to create multimedia presentations, 
team-building roles and skills, and how to use GIS. 
In addition, girls were introduced to fun and lucra-
tive careers in STEM fi elds.

 To ignite the interest of girls in technology, 
volunteers give them early exposure to confi dent, 
competent women role models and engage them 
at an early age in fun, creative programs that build 
their confi dence and comfort levels with technol-
ogy and help them thrive and fl ourish in technical 
studies. Intro2Tek also provides an opportunity for 
girls to discover STEM-related career possibilities 
and the potential within themselves to seek those 
opportunities.
 Intro2Tek is the brainchild of Rondalynne 
McClintock, Esri, with volunteer help from Gaynell 
Vanderslice, Rashan Walker, Freddie Gibson, and 
Nina Lopez.

Available Resources
Th ere are many more event examples and success 
stories available at gisday.com/success. Th e suc-
cess stories are great ways to get ideas for your next 
GIS Day event, including hands-on GIS workshops, 
training seminars, special presentations and talks, 
map galleries, treasure hunts, and fi eld trips. Once 
an idea is in the works, users are encouraged to 
access the resources and support provided online, 
including sample agendas, proposal letters, white 
papers, how to do a GIS Day proclamation in your 
area, and how to create a GIS Day cake. 

Th e Urban and Regional Information Systems 
Association (URISA) has a new committee, URISA 
Connect, that is focused on providing opportuni-
ties for GIS professionals to connect with their 
peers virtually. With dwindling (or nonexistent) 
travel budgets impacting the ability to participate 
in conferences, URISA Connect makes it possible 
to learn and share without traveling. Tim Case, 
volunteer chair of the URISA Connect Committee 
and director of asset management at Wright-
Pierce in Portsmouth, New Hampshire, is leading 
the eff ort. 
 “You might be wondering, what’s with the 
name? Our intent is to do more than provide a 
webinar curriculum,” Case says. “Using the online 
tools and some creative moderating, we can hold 
more interactive sessions with ‘fi reside chats,’ 
panel sessions, and working team sessions. All this 

GIS Professionals Can Meet 
Online with URISA Connect

seems in line with the URISA culture of connecting 
with peers.”
 Th e fi rst session took place in late June 2011. 
Martha Wells, GISP (Spatial Focus Inc.), led a 
session on addressing return on investment and 
standards. It was so well received that a follow-up 
session is scheduled this fall.
 In August, Greg Babinski, GISP (King County 
GIS), presented an interactive session on URISA’s 
GIS capability maturity model. 
 Th e committee plans to present one URISA 
Connect event per month, with past sessions avail-
able for URISA members to view online. Note that 
URISA Connect events count toward your GISP 
certifi cation education points.

Tune in regularly to check out the lineup on www.
urisa.org.

Looking for a chance to share your enthusiasm for 
geography and GIS with your community? Here’s 
your chance!
 In the United States, the geography education 
community celebrates Geography Awareness 
Week in the third week of November. Established 
by presidential proclamation in 1987, Geography 
Awareness Week is an opportunity to build aware-
ness of the importance of geography education for 
our modern world. On Wednesday of that week is 
GIS Day, which has been celebrated around the 
world since 1998. 
 Th is year, Geography Awareness Week will 
be November 14–20. Its theme, “Geography: 
Th e Adventure in Your Community,” invites 
participants to see their communities through a 
geographic lens, discovering new things about the 
places where they live. 
 Geography Awareness Week has fi ve intercon-
nected components:

•	 Activities—Each year, organizers and par-
ticipants design activities tied to the theme of 
that year’s Geography Awareness Week that dem-
onstrate the importance of geography. Th ere are 
activities that can be done by individuals, classes, 
families, and community groups.
•	 Events—Th roughout the country, individuals 
and organizations hold events that celebrate 
geography. Held at schools, workplaces, govern-
ment offi  ces, shopping malls, and even sporting 
events, they provide opportunities for people to 
see geography in action and learn while having fun. 
•	 Media outreach—Geography Awareness 
Week is an opportunity to get the word out about 
the importance of geography through the media. 
In addition to a long-standing partnership with the 
Newspapers in Education project, the outreach 
eff orts for Geography Awareness Week extend to 
radio, TV, and digital media organizations. 
•	 Activism—Geography Awareness Week 
provides an occasion for individuals to show their 
support for geography education. Many individu-
als visit or contact their elected offi  cials during 
Geography Awareness Week to advocate increased 
attention to geography education. 
• Volunteerism—Geography Awareness Week is 
largely the product of volunteer eff ort. Volunteers 
create activities, organize events, mobilize advo-
cates, and reach out to the media. 

 It is vitally important that GIS professionals par-
ticipate in Geography Awareness Week because 
your work exemplifi es the value of geography for 
society. Th ere are many ways to do so. 
 Th e easiest thing for most of us is to visit a 
local school, scout troop, or community group 
and do an activity with them that shows the 
power of geography. You can fi nd ideas for ac-
tivities in several places, including online at www.
geographyawarenessweek.org, geomentor.
org, and gisday.com. All these sites have guides 
and materials for easy-to-do activities for a variety 
of settings and age groups.
 If you want to do something a little bigger, every 
state has Geography Awareness Week coordinators 

who are looking for volunteers to help them 
organize events. You can contact them through 
your state Alliance for Geographic Education, 
listed at education.nationalgeographic.com/
education/program/geography-alliances.
 If communications is your thing, then you 
should consider doing your own media outreach. 
If you are involved in a GIS project that is an excit-
ing demonstration of technology or is providing 
benefi t to the community, contact your local 
newspaper or TV and radio news departments 
to let them know about it and encourage them to 
do an item as part of Geography Awareness Week 
coverage. It is also a great time to send a letter to 
the editor. 
 Finally, consider doing some advocacy on 
behalf of geography education. In many states, 
educational requirements are being revised, and 
the emphasis on reading and math is squeezing 
geography and the subjects that are core to geo-
graphic understanding, such as environmental and 
earth science, out of the curriculum. Th e voices 
of professionals are very infl uential in state and 
local debates over education policy—particularly 
those representing a high-tech fi eld like GIS. If you 
want to know about the issues in your state and 
how you can help, contact your state Alliance for 
Geographic Education.
 At the national level, many organizations, in-
cluding National Geographic and the Association 
of American Geographers, are advocating fed-
eral programs to improve geographic education. 
In just a couple of minutes, you can send mes-
sages to your senators and house representatives 
through the Speak Up for Geography website at 
speakupforgeography.org. Find out more 
at education.nationalgeographic.com/
education/program/policy-initiative.
 It takes some initiative, but participating in 
Geography Awareness Week is the kind of activity 
where you end up feeling like you got back more 
than you gave.
 If you are not able to do something during 
Geography Awareness Week, do not despair. You 
do not have to wait a year for another chance. All 
the elements of the week can be done at any time 
of year.
 You can follow Daniel Edelson on Twitter at 
NatGeoEdelson. 
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Virginia’s George Mason University hosted 
Family Geography night (photo: National 
Geographic Society).
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GIS in the Cloud

By Victoria Kouyoumjian, Esri IT Strategies Architect

The New Age of Cloud Computing  
and Geographic Information Systems

Cloud computing furnishes technological 
capabilities that are delivered on demand as 
services via the Internet. Th is new e-book 
shows how cloud technology and architecture 
can be leveraged by the GIS community 
(esri.com/gisinthecloud/ebook).
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Esri has relationships with more than 2,000 
partners globally that provide customer-focused, 
geoenabled solutions. These partners have exten-
sive experience providing GIS solutions and ser-
vices throughout core industries. Partner-provided 
solutions and services range from custom-built 
applications to complete ArcGIS system imple-
mentations. For a complete list and description of 
Esri Partners and their offerings, visit esri.com/
partners. 

Business Intelligence and Location Intelligence

APOS Systems Inc.
www.apos.com
APOS Location Intelligence Solution
The APOS Location Intelligence Solution (APOS 
LIS) creates full, bidirectional integration between 
Esri ArcGIS and business intelligence systems, 

Esri Partner Solutions
making geospatially enabled workflows available 
and improving the “speed to insight” throughout 
the enterprise. APOS LIS offers flexibility, scal-
ability, extensibility, and a clear migration path 
for organizations to move smoothly from proof of 
concept to full, enterprise-wide deployment.

Forestry

INFLOR Consultoria e Sistemas Ltda.
www.inflor.com.br
SGF—Forestry Management System
SGF (Forestry Management System) is an inte-
grated system for operations management and 
forestry decision support, designed to plan and 
manage forestry activities in various countries and 
controlling more than 5 million acres of forest. The 
system plans and manages all stages of formation 
and maintenance of forests by monitoring the 

Building GIS&T Cyberinfrastructure for Innovation in Latin America

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

The AAG has been involved for several years 
in discussions with the Inter-American 
Development Bank; the Knowledge Partnership 
Korea Fund; and the National Science, 
Technology, and Innovation Secretariat of 
Panama (SENACYT), on the feasibility and 
potential benefits of creating a distributed cyber-
infrastructure of linked Geographic Information 
Science and Technology (GIS&T) Innovation 
Centers in Latin America for economic devel-
opment, environmental protection, and other 
needs. These three organizations have provided 
support to the AAG to help explore this idea and 
develop a feasibility study and proposed plan for 
addressing this concept. 
 Recognizing the potential roles of science, 
technology, and innovation for improving the 
social and economic development of the Latin 
American and Caribbean regions, the AAG 
recently gathered leading representatives of 
universities, government agencies, research 
centers, international geography organizations, 
mapping agencies, and others, for strategic plan-
ning meetings in Panama focused on how best 
to enhance GIS&T research and educational 
capacity in Latin America.
 This process brought together the leadership 
of many international geography-related orga-
nizations, including Santiago Borrero of the Pan 
American Institute of Geography and History, 
Ronald Abler of the International Geographical 
Union, Graciela Metternicht of the United 
Nations Environment Programme, Dr. Rubén 
Berrocal of SENACYT, Michael Goodchild of the 
US National Center for Geographic Information 
and Analysis (NCGIA), and dozens of other 
senior GIScience researchers and government 
officials from stakeholder institutions through-
out the Americas.

Priority Needs
These meetings addressed the current status of 
GIScience and technology infrastructure and 

expertise at national, regional, and international 
organizations throughout Latin America and ex-
amined several GIS&T research and educational 
programs that could serve as useful models 
for the region. Participants identified gaps and 
needs in both the education and research areas 
for GIScience in Panama and Latin America 
and discussed the creation of employment op-
portunities for young researchers and scientists 
in the region.
 Berrocal, the director of SENACYT, shared his 
strong support of national and Latin American 
efforts for the development of a network of inter-
active and mutually supportive GIS&T research 
and educational centers to support social and 
economic development needs ranging from 
public health and agriculture to transportation 
and tourism. Berrocal, a medical doctor and re-
searcher, also discussed Panama’s new national 
strategic plan for science, technology, and inno-
vation, which provides a national science policy 
framework and context for the development of 
GIS&T.
 The assessment and analysis by the meeting 
participants identified the following challenges 
and priority needs, as well as others, for develop-
ing GIS&T cyberinfrastructure and capacity in 
Latin America:

•	 Achieve	 continuity	 in	 university	 programs	
regarding capacity and knowledge in GIS&T, and 
enhance individual as well as institutional capac-
ity in public and academic sectors. This implies 
finding ways to sustain developed capacity and 
ensure that it is not lost when administrations 
change or new personnel replace existing skilled 
staff.
•	 Engage	 policy	makers	 in	 understanding	 the	
key roles of geography and GIS infrastructure 
in addressing environmental protection, urban 
development, sustainable tourism, public health, 
social justice, transportation and logistics, and 
other national and regional development goals.

•	 Encourage	 sharing	 of	 geographic	 data	 and	
information, as well as geographic expertise and 
knowledge, more broadly across disciplines and 
sectors. This implies public access to geospatial 
data and mechanisms to engage local popula-
tions in the design and development of national 
mapping programs.
•	 Encourage	 central	 repositories	 of	 funda-
mental geospatial datasets at national levels, 
including maintenance and updates. Linkages 
to regional-level geospatial portals will facilitate 
sharing across national borders to foster trade 
and cooperation on environmental protection 
and economic development programs through-
out Latin America.
•	 Coordinate	data	collection	procedures,	com-
ply with metadata standards, ensure interoper-
ability, and follow online data dissemination 
protocols to permit multiple applications by a 
multitude of organizations, researchers, educa-
tors, and individual citizens. Data standards 
coordination is already under way, and many 
countries of the region are participating, but 
further progress is needed.
•	 Create	curricula	for	geography,	GIScience,	and	
GIS in the education system and emphasize fun-
damental principles of GIScience and technol-
ogy rather than only applications. The University 
Consortium for Geographic Information Science 
GIS&T Body of Knowledge (AAG, 2006) offers 
one starting point for these efforts. 

Establishing a Network of Centers
Participants discussed several ideas, potential 
organizational models, and locations for 
research centers that might address regional 
GIS&T cyberinfrastructure needs as defined by 
the region itself. There was consensus about the 
importance of engaging all sectors, including 
public, private, academic, and nongovernmental, 
in the creation and support of the pilot centers. 
Adapting the “multiuniversity center” concept 
employed by NCGIA emerged as one potentially 

relevant model for successfully structuring the 
involvement of a diverse suite of universities 
and public research institutions in Panama and 
throughout Latin America.
 After extensive discussion, the group unani-
mously requested that the AAG work together 
with SENACYT and the other organizations 
involved in the strategic planning process to 
develop an implementation plan and funding 
for a prototype center designed to enhance Latin 
American GIS&T infrastructure and capacity for 
innovation and economic development, with 
Panama being an initial host for the prototype 
center. The Panama GIS&T Center would work 
to expand networked linkages to universities 
throughout the region, as well as to research 
centers, government agencies, and other institu-
tions, such as national mapping agencies, the 
Panama Canal Administration, and existing 
private-sector GIS&T institutions. 
 The initial funding for the prototype would be 
supplemented by long-term sustainable support 
in the form of research and educational services, 
additional grants, matching funds, and in-kind 
resources (human and infrastructure), as well as 
private-sector support through grants of funds, 
GIS&T equipment, or GIS software.  The imple-
mentation plan also addresses mechanisms for 
achieving long-term sustainability and develop-
ment of the networked GIS&T cyberinfrastruc-
ture centers and for their interactions with 
governments, nongovernmental organizations, 
universities, and other centers throughout the 
Americas. For more information, see www.aag.
org/cs/laccenter.

Doug Richardson (with input from Patricia Solís 
and Candida Mannozzi)
drichardson@aag.org

physical production variables, as well as the values 
involved. Users can work with cost scenarios, 
performance, and productivity indicators. For SGF, 
GIS is not only a tool for creating thematic maps 
but also a tool for analysis, consistency, and deci-
sion support. It is integrated with SAP enterprise 
resource planning (ERP). The SGF system is com-
posed of several modules (Forestry Register, Asset 
Management, Forest Inventory, Forestry, Harvest, 
Roads, Nursery, Transport, and Sustainability) that 
can be installed according to client necessity.

Architecture and Engineering

Khatib & Alami CEC
www.khatibalami.com
GIS Services Division
Khatib & Alami CEC is a regional architecture and 
engineering consulting company with a division 

dedicated to GIS services since 1988. Over the 
last two decades, the GIS Services Division has 
expanded in all dimensions; it now hosts more 
than 120 GIS professionals operating throughout 
the Middle East with around 160 projects and a 
proven track record in utility solutions. In addition 
to its in-house expertise, the GIS Services Division 
has secured cooperation agreements with interna-
tional companies and has offered its services in the 
fields of electrical, water, and wastewater utilities; 
transportation; telecom; environmental and water 
resources; oil and gas; urban planning; govern-
ment; municipalities; routing; location-based ser-
vices; health care; education; real estate; property 
development; land management; tourism; census; 
banking; insurance; and strategic GIS planning. 
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It’s no surprise that the last few years have been 
particularly hard on governments across the 
country. While there’s been a lot of attention fo-
cused on how the federal government will meet 
its obligations, there has been considerably less 
media attention on the fact that most American 
cities are experiencing significant financial hard-
ship, the results of which may be dire for many 
citizens.
 Even before the period of budget deficits, our 
cities weren’t operating at full efficiency. As many 
have suspected for years, when taking a closer 
look under the hood of an American city, one 
can see that there is a lot that can be improved: 
inefficiencies, bureaucracies, and waste.
 Many cities are making ends meet by reducing 
or eliminating existing services. Today there is a 
new understanding within city halls that the new 
financial reality facing most American cities will 
require a new way of thinking about what ser-
vices and information they provide to their citi-
zenship so that their communities can continue 
to improve. We at Code for America believe that 
there are many opportunities to use technology 
to help governments provide valuable services to 
their citizens without exorbitant costs. Code for 
America started with the idea that even as cities 
cut services they can no longer support, there is 
still immense potential for them to serve their 
citizens better.
 So when considering the future of the 
American city, the question becomes, How can 
we, as technologists, help our cities do more for 
their citizens with less?
 A powerful and cost-effective way to start 
changing the way that city hall provides services 
is to focus on making existing information and 
data available to the public in a way that is easily 
understood and actionable by individuals and 
community groups. While governments have 
traditionally been very good at collecting all 
sorts of data, it has proved challenging to open 
this data to and, more importantly, render it into 
a format that can be easily digested by the public.

Working to Use Technology Better

Code for America Drives More Efficient City Government
By Matt Lewis, Code for America

Using Mapping Technology Creatively
One of the most powerful tools for making local 
data useful and accessible to the public, as well 
as within government, is the intelligent and cre-
ative use of mapping technologies. Esri mapping 
products allowed Code for America to create 
mapping applications to help both government 
and citizens better understand what’s going on 
in their neighborhoods and how to change them 
for the better. Esri software has a large role to 
play in the creation of applications and other 
useful public mapping tools.
 For example, Aaron Ogle built an application 
called Walkshed before coming to Code for 
America that gives neighborhoods a “walk-
ability” score. He built the application with help 
from ArcGIS for Desktop and used it for distance 
analyses and to generate a raster layer. Based on 
adjustable inputs, the application helps visual-
ize the effect geography and services have on a 
particular area.

Building on Existing Applications
Improving the way that cities provide data to 
the public doesn’t always mean building an ap-
plication from scratch. Earlier this year, Code for 
America became aware of Solar City, an applica-
tion that extends ArcGIS for Desktop Spatial 
Analyst to calculate the solar radiation available 
on building rooftops. The project was started in 
2008 by the City of Boston, Massachusetts, and 
allows users to make calculations that demon-
strate the potential cost savings of switching to 
solar power. With the necessary geodata, any 
city can use this application as a powerful tool to 
evangelize about and implement effective clean 
energy.
 Seeing the value behind Solar City, Code 
for America’s Ryan Resella took up the task of 
updating the Solar Widget for the new version 
of ArcGIS API for Flex and released it on ArcGIS 
Online, where it’s freely available for anyone to 
use. Creating new applications to help cities is 
important, but equally important is ensuring 
that existing applications can be easily used and 
reused by other cities and municipalities.

The Walkshed application shows different walk scores for a neighborhood in Philadelphia, Pennsylvania.

The Solar Widget application for ArcGIS shows house-by-house potential for solar power generation in the city of Boston, Massachusetts.

 These two examples are just a start. The oppor-
tunities for developers and other technologists 
to make a large impact on the public sector are 
vast. While Code for America focuses on building 
useful, lightweight, and reusable technology for 
American cities, our ultimate goal is larger. We 
want to infuse the lessons and methods from the 
innovative startup world into the culture of city 
hall for the better.

Lend a Hand
We need help! We need more smart and dedi-
cated people to help our cause. We’re recruiting 
coders and designers who want to volunteer 
but cannot spend a year as a Code for America 
fellow. There is a lot of work to do, and our Code 
for America Labs Volunteer Corps can use any 
support you’re able to give.

For more information, contact Matt Lewis, 
fellow, Code for America (e-mail: matt@ 
codeforamerica.org), or visit www. 
codeforamerica.org.



“Managing GIS”
A column from Members of the
Urban and Regional Information Systems Association

Airdrie, Alberta, Canada, is a small city located 
just north of Calgary. Th e city covers an area of 
33.1 km2 (12.8 square miles), is home to 43,155 
residents, and employs 374 full-time staff . On 
staff  are two GIS specialists and one GIS techni-
cian who provide the core support for the city’s 
corporate GIS system. 

History of Growth
Th e past 10 years have been dynamic and exciting 
for the City of Airdrie, as it has experienced high 
rates of growth through periods of both economic 
boom and collapse. For example, the lowest rate 
of population growth experienced over the past 
decade has been 4.54 percent (2010), while the 
highest rate has been 11.65 percent (2009), and 
the fi ndings from the 2011 municipal census 
determined the city’s population growth to be 
8.37 percent year over year. To further illustrate 
the growth being experienced, the total popula-
tion increase in Airdrie since 2001 is 22,747—a 
111 percent increase. Similarly, the dwelling 
counts have increased by 10,768—a 156 percent 
increase since 2001. In contrast to these statistics, 
many growth planning professionals consider a 
population growth rate of approximately 2 per-
cent to be a sustainable growth rate. 

Dealing with the Challenges of 
Unsustainable Growth
Th e current period of unsustainable growth in 
Airdrie began in 1997. Around that time, GIS 
became an acronym that city staff  started to 
come across frequently, and by 2001, the city 
fi nally decided to invest in this new technology. 
Th is decision was made as it became increasingly 
obvious that GIS could enable the city to make 
more accurate business decisions and assist in 
dealing with the population and development 
growth that was being experienced.
 Th e implementation phase of GIS at the city 
was initiated in 2001 and completed in 2003. 
Since 2002, the city has been using Esri tech-
nologies to support its GIS and is currently a sub-
scriber to the Esri Small Municipal and County 
Government Enterprise License. At that time, 
however, GIS faced its fi rst major operational 
concern—who would own it? Th ere were many 
departments interested in GIS at the city, but 
fi nally, after much debate, corporate leadership 
determined that GIS would be a tool that could 
support the entire organization and therefore 
decided that GIS would sit in the information 
technology (IT) department. Th is wasn’t a deci-
sion supported by everyone in the organization, 
but in light of the dependency of GIS on IT and its 
related infrastructure, this is, in actuality, the best 
place for it.
 Following the implementation of GIS at the 
City of Airdrie, departments were able to jus-
tify new GIS-related positions based on Airdrie’s 
increasing growth issues; however, this posed 

Delivering GIS in a Period of Unsustainable Growth
By Corey Halford, Information Technology Team Leader, Data Services, City of Airdrie

two major challenges to the GIS team. Th e fi rst 
was that many of the individuals hired were ill 
equipped to off er the GIS support needed by their 
department, as they had only taken a GIS course 
or two and didn’t fully understand the principles 
of GIS. Th e second was that some individuals 
began working alone in departmental silos with-
out seeking support from the actual GIS team. 
Furthermore, these individuals began off ering 
support to other departments, which resulted in 
signifi cant confusion and confl icts with staff . To 
address this challenge, the GIS team, in collabo-
ration with the rest of the organization, defi ned 
roles and responsibilities that all parties were 
able to agree on in an eff ort to properly support 
the city’s GIS needs.
 In recognition of the obstacles being faced 
by departments pursuing GIS initiatives, the 
GIS team developed a new method of customer 
engagement to be proactively involved, assign-
ing a department to each GIS team member 
for which they would become the direct GIS 
support. Originally initiated as a pilot project 
with the parks department, this new approach 
started with four dedicated, on-site hours from 
a GIS specialist. At fi rst, no one was sure how 
these visits would go, but after only a few weeks, 
it became apparent that the project could be 
considered a success, and it was soon rolled 
out to the rest of the organization. Th is model 
was so eff ective because it allowed the GIS 
specialist to witness the everyday operations 
of the parks department and fi nd ways to use 
GIS as a tool to make those operations more 
effi  cient. Another benefi t of this process is that 
it allows adaptability and customization per 
department. For example, while the parks de-
partment works well with four hours per week, 
the planning department prefers one, whereas 

public works requires even less time than that, 
and so on.
 Th e implementation of the service model de-
scribed above has also created a more organized 
and effi  cient environment for the GIS team. 
By having dedicated departments to support, 
there is less ambiguity over who is going to do 
what and when, which makes for a smoother 
response to requests. In addition, as demands for 
GIS resources increase and GIS staff  reach their 
capacity, it is easier to justify the need for more 
staff  and/or consulting dollars, as there is more 
tangible proof of the work being done. Lastly, 
all this has increased the team’s customer sat-
isfaction and engagement to a level better than 
experienced prior to the implementation of this 
service model.
 Managing GIS during a time of growth has 
been very challenging. One would assume that, 
during a period of high population increase, ob-
taining funding would be easy; however, this has 
certainly not been the case in Airdrie. Since 2001, 
all aspects of the GIS program have been scruti-
nized on an annual basis, and the ability to secure 
adequate funding has relied directly on how 
eff ective budget justifi cations communicate the 
organizational need for GIS services. Th ese needs 
are now being better demonstrated in the form of 
outcomes and deliverables so corporate leaders 
can clearly understand what they are investing in. 
Th erefore, it is essential for GIS to deliver on its 
outcomes in order to justify additional resources 
and maintain corporate support. 
 An eff ective GIS program is built on the 
foundation of knowledgeable and skilled profes-
sionals, but it is the dynamics around people 
management that make staffi  ng complicated. 
Staffi  ng consists of more than just hiring and fi r-
ing, as it involves discipline, recognition, rewards, 

and a strong organizational culture. In regard to 
the hiring processes, there have been challenges 
in the recruitment of skilled individuals. Th is has 
been mostly attributable to the economic boom 
in Alberta from 2002 to 2007, which reduced the 
pool of skilled GIS professionals that was avail-
able. Coupled with this, the fi nancial benefi ts of 
working in the private sector have often placed 
the city at a disadvantage when recruiting staff . 
Unfortunately,  this problem persists, but one 
method in which the city has attempted to over-
come this disadvantage has been its commit-
ment to an open and honest culture that fosters 
personal growth, development, and professional 
creativity. For the GIS team, this has resulted in 
only one cycle of signifi cant staff  turnover in the 
past 10 years. Ultimately, if you can make work a 
fun place to be and demonstrate that each person 
has the power to make valuable changes, people 
will want to work for you; at the City of Airdrie, 
this is where most success can be attributed.
 Overall, it may not matter whether you are 
supporting a GIS in a municipality that is expe-
riencing increasing or decreasing growth and 
budget pressures, as many of the diffi  culties fac-
ing GIS operations are the same. Th ere remains a 
continuous need to justify how GIS adds value to 
the organization. Th is is a burden that every GIS 
professional has, and it is the knowledge, skills, 
experience, and creativity that each of us possess 
as GIS professionals that will help us meet the 
challenges of today and the future.

Recognitions
In 2009, the City of Airdrie was the recipient of 
the URISA Exemplary Systems in Government 
(ESIG) Award in the Single Process category 
for its development of the Online Census. In 
2010, Airdrie’s Tourist map, created by GIS 
specialist Jessica Letizia, won fi rst place in the 
Best Cartographic Design in the Single Map 
Product category at the Esri International User 
Conference.

About the Author
Corey Halford, BSc, is the information technology 
team leader of Data Services at the City of Airdrie, 
where he is responsible for the management of 
the city’s GIS program. In 2009, Halford was the 
recipient of the URISA Exemplary Systems in 
Government Award. He now sits on the ESIG 
Award review committee, and he is a graduate 
of URISA Leadership Academy. Halford is also 
president of the Prairies Chapter (Alberta, 
Saskatchewan, and Manitoba) of the Municipal 
Information Systems Association and chair of 
the Calgary Regional Partnership’s GIS technical 
committee.

For more information, contact Corey Halford, 
information technology team leader, Data 
Services (e-mail: corey.halford@airdrie.ca).

Example of public web mapping search for assessment values.

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 technology 
insights from users and Esri Partners and staff .

Th e Fall 2011 issue of ArcNews Online (esri.com/
arcnews) presents the following special online-
only articles, including new supplemental podcasts.

Brits See the Ground Beneath Th eir Feet

More ArcNews—Online-Only Articles
Groundwater Resource Vulnerability 
Caught in Cedar Falls, Iowa 

Scott County Takes No Risks

Listen to Esri Podcasts
More Information
To check the availability of new podcasts and 
subscribe to the podcast feeds, visit esri.com/
podcasts.
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ArcGIS for Server adds geographic data and analy-
sis to web applications that serve organizations 
and communities in a variety of ways. To submit 
your site and view others powered by ArcGIS for 
Server, visit esri.com/serversites.

Digital Egypt
www.digitaleg.com/Digital_Egypt/Egypt-
Map/Map-of-Egypt.html
Visitors to Digital Egypt can view a dynamic map of 
Egypt, check live weather reports, view 360-degree 
panoramic images, search for Egyptian landmarks, 
research real estate and commercial services, and 
perform geometric functions.

ArcGIS for Server Disseminates 
Geospatial Services

Henderson Crime Search
maps.cityofhenderson.com/public/police/
crimesearch.html
Th e City of Henderson, Nevada, Police Department 
crime mapping database provides public access 
to crime information within the Henderson city 
limits. Th e database contains 90 days of crime 
information.

Peoria County GIS FrontDesk Application
gis.peoriacounty.org/peoriafx
Th e Peoria County, Illinois, GIS Division built a free 
and convenient one-stop source of information 
to meet the needs of the public and professionals 
needing quick access to geospatial information 
within.

Ideal for academia and college coursework, the 
following new books from Esri Press demonstrate 
how to use maps eff ectively to solve problems and 
communicate spatial information.

Map Use: Reading, Analysis, Interpretation,
 Seventh Edition
By A. Jon Kimerling, Aileen R. Buckley, 
Phillip C. Muehrcke, and Juliana O. Muehrcke
Students of cartography and map design will 
develop the knowledge and skills to read and 
understand maps with Map Use: Reading, Analysis, 
Interpretation. Th is comprehensive text outlines 
basic map-use principles and off ers an overview of 
mental maps, map accuracy, GPS, GIS, and other 
topics. A third section, “Map Interpretation,” has 
been added to the seventh edition for the purpose 
of discussing environmental comprehension and 
understanding. Instructor resources are available. 
ISBN: 978-1-58948-279-1, 610 pp., $99.95.

Making Spatial Decisions Using GIS: A Workbook, 
Second Edition
By Kathryn Keranen and Robert Kolvoord
Th e second edition of Making Spatial Decisions 
Using GIS provides guided activities and 
independent projects that encourage college-
level students to develop GIS, spatial analysis, and 
critical-thinking skills. Largely focusing on the 
GIS workfl ow and problem-solving process, the 
book draws on universal issues, including crime, 
hazards, and urban planning. Th e fi rst edition of 
Making Spatial Decisions Using GIS was part of the 
Our World GIS Education series published by Esri 
Press, which won the 2008 Geographic Excellence 
in Media Award from the National Council for 
Geographic Education. Data and a 180-day trial 
of ArcGIS 10 for Desktop are included. In-depth 
instructor resources are also available. ISBN: 978-
1-58948-280-7, 172 pp., $69.95.

For more information about Esri Press books or 
to order, visit esri.com/esripress.

New Editions of Popular 
Esri Press Coursebooks

New Training and Certifi cation
Offerings from Esri

Training
New Option Simplifi es Purchasing Process for Training
Th e Esri Training Pass (available only in the US) makes it easier for organizations to purchase and 
access GIS training. With the Training Pass, you can partner with an Esri training consultant to 
design a training plan customized for your organization, secure fi xed pricing with one invoice for all 
the training days you need, and then provide staff  with easy access to Esri training when they need 
it. Instructor-led classes, client coaching services, and Esri Virtual Campus web courses are included 
(web courses are accessed via an Esri Virtual Campus annual user license). Learn more at esri.com/
trainingpass. 

Learning Without Borders
Th e Esri instructor-led online classroom is a popular training venue that requires no more travel 
than your daily commute. Taught by expert Esri instructors who have achieved both Esri Technical 
Certifi cation and Computer Technology Industry Association (CompTIA) C++ certifi cation, 
instructor-led online classes use the same materials as traditional classes, off er the same ratio of pre-
sentation to hands-on practice with Esri software, and emphasize active learning via group activities 
and class discussions. Classes are scheduled in multiple time zones to make instructor-led training 
more accessible to everyone. 

•	 View	the	technical	requirements	to	attend	at	esri.com/onlineclassroom.
•	 View	the	current	schedule	of	instructor-led	online	classes	at esri.com/ilo.

 If your organization has geographically disbursed staff  who need the same training, a private 
instructor-led online class may be an ideal solution. To talk to an Esri training specialist about this 
option, call 1-800-447-9778, extension 5757, or e-mail GIStraining@esri.com. 

Data Management with ArcGIS
Your GIS database is a critical asset. All applications, maps, and decisions based on information pro-
duced by the GIS rely on accurate, up-to-date data. Th e courses below teach essential skills needed 
to centrally store, manage, and maintain the quality of your GIS data.

Instructor-Led Courses
•	 Building	Geodatabases
•	 Data	Production	and	Editing	Techniques
•	 Data	Management	in	the	Multiuser	Geodatabase
•	 Managing	Editing	Workfl	ows	in	a	Multiuser	Geodatabase

Web Courses for ArcGIS 10
•	 Getting	Started	with	the	Geodatabase
•	 Working	with	Geodatabase	Subtypes	and	Domains
•	 Getting	Started	with	Geodatabase	Topology
•	 Editing	Data	Using	Geodatabase	Topology

Did You Know? 
Each month, you can have no-cost GIS training streamed directly to your desktop. Live training 
seminars are one-hour presentations given by Esri technical experts on a variety of topics. Every 
seminar is recorded and published on the Training website shortly after the live event. Viewing a 
recorded training seminar gives you access to the audience questions, presenter answers, and demos 
exactly as they happened. 
 View the schedule of upcoming live training seminars and the list of recorded training seminars at 
esri.com/lts. 

Certifi cation
Two New Technical Certifi cation Exams Now Available
Are you an ArcGIS for Desktop and/or ArcGIS Engine application development whiz? Is enterprise 
systems integration or information product design your forte? If you answer yes to one or both of 
these questions, you may be ready to take the next step in diff erentiating yourself. Th ese two Esri 
Technical Certifi cation exams are now open to the public:

•	 ArcGIS	Desktop	Developer	Associate
•	 Enterprise	System	Design	Associate

 Learn more about the skills measured by each exam and exam registration at 
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 website:  esri.com/certifi cation
Esri Technical Certifi cation exam registration site:  pearsonvue.com/esri

Visit ArcNews Online at
esri.com/arcnews.
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Jeff  Kinney, database administrator, City of 
Phoenix, Arizona, was on the Big Island of 
Hawaii and decided to visit the world’s most 
active volcano. He says, “Although this is my fi rst 

Hawaii and East Congo—
Esri T-shirts Are Blazing!

submission, I have been wearing my collection 
of Esri T-shirts in interesting places for almost 
18 years.” Great idea!
 Christoph Zonsius, project manager for GIS 
in telecommunications at con terra in Germany, 
likewise paid a visit to Nyiragongo Volcano in 
East Congo.  He says, “Th is volcano has one of 
the largest active lava lakes in the world, which is 
200 meters in diameter.” Lucky he didn’t go for a 
swim!
 Wear an Esri T-shirt in a unique location and 
send a photograph to ArcNews. Photos will be 
considered for use in ArcNews, the expanded 
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.

Jeff Kinney
Christoph Zonsius

Developing the Next Generation  
of GIS Leaders

•	One	of	the	only	programs	in	the	nation	focused	on	the	IT	integration		
				and	advanced	systems	used	in	GIS.

•	The	MPS	in	GIS	is	a	forward thinking	program	designed	to		
				incorporate	the	current	and	future	needs	of	industry.

•	Through	carefully	constructed	projects,	the	program	provides		
				students	with	opportunities	to	solve	industry-relevant	problems.	

Master of Professional Studies:  
Geographic Information Systems

M
A N  H O N O R S  U N I V E R S I T Y  I N  M A R Y L A N D 

U BC

umbc.edu/gis    |    1 + 301-738-6081    |    gis@umbc.edu

in Rockville, Maryland

- Eliminate NoData 
- Color Balanced
- Span UTM zones
- $100 - $600 per state
Countywide $25         Nationwide $4999
New 2011 imagery arriving weekly

Before mosaic

After mosaic

www.landsat.com
928-853-6773

Introducing Statewide 1 meter
Mosaic Datasets for ArcGIS® 10
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Esri is actively recruiting smart people with all levels of experience who get the job done. Th ese posi-
tions represent openings at our headquarters in Redlands, California, as well as our regional 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 environment, and much more. 
Join Esri and make a diff erence.

Software Development and ArcGIS Product Development 
Software Development Programmer, Flex—Design and develop Flex API features and Flex 
Viewer functionality and build core business logic for our web-based GIS applications.

Applications Engineer—Work with Esri’s chief scientist to assist in the design, creation, and main-
tenance of GIS tools and workfl ow automation methods, primarily for the oceans/marine industry.

Web GIS Product Engineer—A web application developer with proven design skills is needed to 
be part of website development for broad use in the GIS and web mapping communities.

GIS Services 
GIS Project Manager (St. Louis, Missouri)—Use your technical knowledge and project manage-
ment experience to support our users with the implementation of solutions through the entire 
product life cycle.

Senior Project Manager, Transportation Services (Atlanta, Georgia)—Manage business devel-
opment and delivery of products and services to transportation industry customers.

Educational Services and Technical Support 
Support Analyst (GIS, Redlands and Charlotte, North Carolina)—Provide high-quality support 
to end users of Esri software to quickly and eff ectively solve technical problems.

Technical Editor—Looking for a new way to apply your technical writing and editing skills? Help 
create eff ective educational materials for teaching GIS concepts, skills, and workfl ows.

Sales
Account Manager, State and Local Government (Olympia, Washington)—Support existing cli-
ent relationships, advance relationships with partners, and cultivate new business with government 
agencies.

Account Manager (Washington, D.C.)—Consult with and advise agencies within the Department 
of Agriculture on the application and benefi ts of Esri’s enterprise software solutions.

Presales and Solution Engineering
Telecommunications Technical Specialist—Use your GIS and domain expertise to defi ne and 
build demonstrations and tools to promote Esri’s telecommunications solutions.

Solution Architect—Support the Esri sales team worldwide by defi ning solutions and patterns 
that demonstrate the business value of our geospatial technology. 

Solution Engineer, Commercial—Apply your experience in retail, real estate, fi nancial services, or 
Fortune 500 companies to support our sales activities and demonstrate the business benefi ts of GIS.

Marketing 
Health and Human Services Industry Solutions Specialist—Oversee marketing strategy, busi-
ness development, and customer advocacy for this growing industry worldwide.

Electric and Gas Utility Industry Solutions Specialist—Develop and execute industry marketing 
plans to support sales and user community development objectives.

   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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