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In order to better implement spatial information in developing countries, training 
and institutional development must go hand in hand.
     A good number of national development plans in Latin America prioritize educa-
tion based on new technologies and state that digital illiteracy must be eradicated, 
as it constitutes an obstacle to access to the opportunities off ered in today’s glo-
balized world. However, very little, if ever, is said about the fundamental need for 

spatial information, and thus the subject should be incorporated into national development plans and 
broad interdisciplinary processes. GIS is a key tool to critically understand geographic problems and put 

Hand in Hand—Spatial 
Information for Latin America
By Santiago Borrero, Secretary General, Pan American Institute 
of Geography and History Th e primary theme for ArcGIS 10.1, which is expected to be released in early 2012, is sharing and col-

laboration. Users will fi nd that this release makes it simpler to put mapping and geospatial analytics into 
the hands of more people without requiring that they be GIS experts. ArcGIS users will be able to deliver 

Cloud Services, Hosted Map Content, and the 
New Runtime at ArcGIS 10.1

The Road Ahead for ArcGIS

The schleswig-holstein online bike routing portal allows tourists to plan and map their 
itineraries between 2,500 points of interest, taking into account average speed, terrain, and 
weather forecasts. See more cloud services articles throughout this special issue.

The new version of ArcGIS Explorer Desktop supports new capabilities, including complex spatial query of features and full integration of 
GPS devices to capture current location, along with waypoints and tracks. See the article on page 17.
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ArcGIS Explorer Capabilities Expand

Poland has been a user of geographic information 
and systems for many decades. Th e country’s Head 
Offi  ce of Geodesy and Cartography (GUGiK) fi rst 
introduced a land information modernization pro-
gram in the 1980s. By 2001, the Minister of Regional 
Development and construction signed a regulation 
on the National Land Information System. 
 GUGiK is the central state administration unit 
responsible for national policy related to geodesy 
and cartography. Today, GUGiK is implementing 
an Esri-based solution to support compliance with 
the European Union’s Infrastructure for Spatial 
Information in Europe (INSPIRE) Directive. 
 Esri’s ArcGIS technology will be used to create 
GUGiK’s GeoPortal2, a project designed to im-
prove access to government datasets and provide 
mapping and survey services to other government 
agencies, citizens, and businesses. GeoPortal2 
includes Esri’s ArcGIS for INSPIRE product as well 
as software from Esri Partner con terra GmbH. 
 GeoPortal2 is being implemented by Esri 
distributor ESRI Polska sp. z o.o.; Esri Partner 
GISPartner; and the largest IT company in 
the country, Asseco Poland SA. Th e project is 
scheduled to be completed in November 2012 
and will include geographic names and addresses 

Poland Implements 
INSPIRE-Compliant 
SDI Solution

Special Cloud Issue

Maps have always been a fundamental part of understanding our world. Th ey have evolved from simple 
paper documents to intelligent web maps that today can encapsulate the rich knowledge embedded in 
GIS systems. Th ese maps are now easily created by anyone and shareable on any device.
 ArcGIS Online is a rapidly advancing cloud-based system for creating and sharing maps and geo-
graphic information. It enables anyone to create, view, and use intelligent maps. Users can also upload and 

Intelligent Web Maps 
and ArcGIS Online
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The Road Ahead for ArcGIS
continued from cover

any GIS resource, such as maps, imagery, geoda-
tabases, and tools, as a web service. The ability to 
access these services will be built into ArcGIS, as 
well as any application built with one of the ArcGIS 
APIs.
 With this release, cloud computing—both pub-
lic and private clouds—will play an increasingly 
critical role in how users get their work accom-
plished. ArcGIS software will take advantage of the 
powerful, scalable, and ubiquitous nature of cloud 
infrastructures to store and distribute geospatial 
content. Users will be able to easily package their 
maps and layers and make that content available 
to staff, stakeholders, partners, or the public via 
online groups while maintaining complete control 

and ownership of their content. Additionally, users 
will be able to quickly deploy GIS servers in the 
cloud when they need them as fully functional 
production systems for publishing services and 
supporting desktop, mobile, and web applications.
 At 10.1, ArcGIS for Server will run natively on 
64-bit operating systems. Users will notice sig-
nificant performance improvements for activities 
such as web editing, map caching, spatial analysis, 
finding addresses, and using imagery. 
 Imagery will also be better integrated into the 
core of ArcGIS. ArcGIS will not only make it sim-
pler to use imagery but also support more imagery 
sources, as well as lidar and radar.
 An exciting addition to ArcGIS at 10.1 will be 

ArcGIS Runtime, which lets developers create and 
deploy focused, stand-alone GIS applications for 
desktop users, who have been asking for a small, 
lightweight deployment that, in terms of capa-
bilities, fits between ArcGIS Engine and the ArcGIS 
Web Mapping APIs. The new runtime is designed 
for both desktop and cloud development. It has a 
fast display and does not require installation; it can 
be run directly from a CD. The learning curve for 
the new runtime is expected to be very gentle for 
developers familiar with the web APIs.
 In addition to these enhancements to ArcGIS, 

This lightweight application for the City of Newport Beach, California, was built using ArcGIS 
API for JavaScript. It allows easy access to the city's GIS data.

Esri has also concentrated on providing core GIS 
tools to help users create better maps. These tools 
range from dynamic legends to contextual gener-
alization, the ability to track edits, parcel editing 
tools, analysis tools, and a whole lot more. 
 Finally, as Esri moves toward ArcGIS 10.1, 
Python is becoming foundational to ArcGIS. It es-
sentially bridges the gap between GIS analysts and 
programmers.

Learn more about what’s coming in ArcGIS 10.1 
by visiting esri.com/whatscoming.

A Note About Names
Esri is making several name changes within ArcGIS. These changes will take effect 
with the release of ArcGIS 10.1. The reason for these modifications is to reinforce 
the fact that, regardless of where and how ArcGIS is used, it is the same system. 
Here are the main changes being made:

The first Eye on Earth Summit will be held at the 
Abu Dhabi National Exhibitions Centre in part-
nership with the UN Environment Programme 
December 12–15, 2011. The summit will convene 
world leaders in the environmental and societal 
information networking movement to identify and 
celebrate best impact data initiatives from around 
the globe; reach a consensus on the key issues 
regarding greater data accessibility; and encourage 
stakeholders to collaborate to strengthen existing 
initiatives and, where necessary, launch new ones.

For more information, visit 
www.eyeonearthsummit.net.

Eye on Earth Summit in Abu Dhabi

Name Prior to ArcGIS 10.1 New Name

ArcGIS Desktop ArcGIS for Desktop

ArcInfo ArcGIS for Desktop Advanced

ArcEditor ArcGIS for Desktop Standard

ArcView ArcGIS for Desktop Basic

ArcGIS Server ArcGIS for Server

ArcGIS Mobile ArcGIS for Windows Mobile

ArcGIS Mobile SDK ArcGIS SDK for Windows Mobile

Esri Data and Maps Data and Maps for ArcGIS

Esri StreetMap Premium StreetMap Premium for ArcGIS

ArcGIS Data Appliance Data Appliance for ArcGIS

ArcGIS Mapping for SharePoint ArcGIS for SharePoint

esri.com/arcgis10-1preview-arcnews

Scan this code to get an exclusive
preview of ArcGIS 10.1

Eye on Earth Summit website.



geographic thought into practice, especially now 
that citizens enjoy the benefits of instant geogra-
phy through map services, dynamic photo files, 
and 360-degree street maps, for example.
 The Pan American Institute of Geography and 
History (PAIGH) is the oldest organization in 
the Organization of American States (OAS) and 
the one in charge of providing it with the spatio-
temporal component necessary to promote the 
comprehensive development of the region. Among 
other activities, PAIGH fosters the development 
of spatial data infrastructure in the Americas and 
to that end carries out workshops and regional 
projects every year.

Development Is Relative and Highly Subjective
When using the term development, we are refer-
ring to a relative, extremely subjective and often 
contradictory concept in which what some regard 
as progress is often viewed by others, from an 
equally subjective perspective, as a setback. Take, 
for example, the United Nations Development 
Programme’s annual report on global develop-
ment. The 2007 report, prior to the 2008 financial 
crisis, asserted that the global economy was 
growing at a steady pace and that, in spite of 
increased inequality, the human development 
gap was in sharp decline. More recently, the 2010 
report stated the world was on an inexorable path 
to compliance with the Millennium Development 
Goals, as evidenced by graphs and statistics that 
critics might disagree with. Personally, I feel it has 
been quite a feat for the United Nations to make its 
members agree upon an effective, well-intentioned 
global strategy.1

 Now let’s look at our region with the same 
magnifying glass. In 2010, a significant number of 
countries held bicentennial celebrations with great 
fanfare. One thing was made patently clear to me 
during the commemorations: Although the na-
tions of the American continent are indeed young, 
and the economic and social progress achieved by 
countries such as the United States and Canada is 
impressive, for the great majority of our countries, 
the twenty-first century holds a geopolitical vision 
quite unlike that of the days of independence 
in the early nineteenth century. Nowadays, the 
challenges of the Pan-American movement are 
very different and focus on the war on poverty, 
climate change, the scale of natural disasters and 
their mitigation, management and organization of 
land and natural resources, development of global 
markets and their local impact, and the social and 
economic significance of knowledge. Today, the 
objectives of the PAIGH 2010–2020 Pan American 
Agenda include

•	 To	 consolidate	 PAIGH	 as	 a	 regional  
Pan-American forum to advance geographic 
information and assist with the comprehensive 
development of its member states
•	 To	 encourage	 the	 development of spatial da-
tabases so they can be used in decision-making 
processes, to make early-warning systems more 
efficient, and to improve disaster response times
•	 To	 identify	 actions	 that	 will	 contribute	 to	
regional integration in specific fields, such as 
climate change, territorial organization, and natural 
disasters
•	 To	 assist	 with	 development	 of	 high-quality 
geographic information infrastructure essential to 
analysis processes

 To successfully deal with these challenges, 
information technologies, such as earth observa-
tion systems, GIS, and spatial data infrastructure, 
play an increasingly relevant role. Although they 
are revolutionary in and of themselves, from the 
development perspective, the same relativity I 
mentioned with regard to global growth could 
apply here as well. Take, for example, the principle 
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of sharing and accessing spatial data through the 
Global Earth Observation System of Systems 
(GEOSS). In the short term, application of tech-
nologies may be limited, such as when the inter-
national community tries to react, in the midst of 
serious coordination and logistical difficulties, to 
natural disasters in impoverished countries, as was 
the case of Haiti in early 2010.

Two Sides of the Coin
The United Nations Platform for Space-based 
Information for Disaster Management and 
Emergency Response (UN-SPIDER) agency, a key 
instrument in the process of expansion that has 
provided incremental results acknowledged by 
the specialized community, highlights how reality 
is often quite different from what even the keenest 
supporters had envisioned. Here are excerpts from 
the UN-SPIDER report on Haiti’s 2010 disaster.2 On 
one hand, the report says

When the devastating earthquake of mag-
nitude 7 struck Haiti on 12 January 2010, 

the UN-SPIDER SpaceAid framework was 
immediately activated and UN-SPIDER 
experts became involved in supporting the 
early response efforts less than 30 minutes 
after the earthquake hit . . . Without delay, 
UN-SPIDER experts began to coordinate 
through their well established network with 
providers of space-based information, includ-
ing public and private satellite operators, 
informed them of the most pressing needs 
and requested tasking of their satellites . . . 
Precious hours were saved because of these 
efforts. Eventually, post-disaster imagery was 
made available within less than 24 hours after 
the event . . . In a second step, UN-SPIDER 

coordinated with several value adding pro-
viders to ensure that the available imagery 
could be used immediately to produce 
required services as for example maps to 
display accessible roads and suitable areas to 
set up relief facilities . . .

But the report also states

Unfortunately, due to the disrupted in-
frastructure in Haiti, the huge amount of 
compiled data could not be downloaded 
by the partners on the ground via internet. 
Interrupted networks and low bandwidth 

continued on page 4

“ . . . everything degenerates in the hands of man. He forces one soil 
to nourish the products of another, one tree to bear fruits of another. 
He mixes and confuses the climates, the elements, the seasons . . . 

Plants are shaped by cultivation and men by education . . . ”

—Jean-Jacques Rousseau in Emile, or On Education, 1759

This image provides 
more than just clarity.
This image provides 
more than just clarity.
This image provides 
more than just clarity.

Access geospatial information in time to make a difference. Time-critical challenges require 
quick response. That’s why GIS analysts and experts rely on GeoEye for fast access to today’s 
most current, accurate, high-resolution imagery. Users can easily search and access massive 
amounts of imagery we collect from around the globe every day – and integrate the imagery 
in their workfl ow using Esri® applications. Plus, during times of challenge and change, decision 
makers can quickly compare existing and new imagery of the same location.

Elevat ing ins ight for better decis ion making.

It helps decision 
makers respond with 

speed and purpose.
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GeoEye helps you get more out of your ArcGIS® projects. Visit www.geoeye.com/esri 
to learn how and download sample images of newsworthy events.
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pose a serious bottle neck, and this was also 
the case in Haiti.2

 Certainly, responsibility in the case of develop-
ing countries lies not only in the international 
community. National authorities responsible for 
spatial information must enhance their capacity 
to offer assistance during disasters. In Haiti’s case, 
the National Center for Geospatial Information 
collapsed, and its director, an enterprising woman 
who was doing a fine job, died together with a 
group of colleagues. In the case of the 2010 earth-
quake in Chile, the Military Geographic Institute 
provided significant help in response and recovery 
efforts. Moreover, upon realizing that available 
information was insufficient, the national govern-
ment recently allocated resources to take national 
cartography to 1:25,000 scale.
 In the case of spatial data infrastructure in the 
Americas3, the region is progressing at its own 
pace, and headway has been made thanks to a 
set of national efforts at all levels, together with 
contributions from the private sector and regional 
projects. Nonetheless, availability of high-quality 
data at the supranational level is still wanting. One 
critical problem is the lack of effective implemen-
tation of the international standards promoted by 
the International Organization for Standardization 
(ISO), not to mention those of Open Geospatial 
Consortium, Inc. Several programs and initiatives 
are making relevant contributions, such as the 
joint Andean Development Corporation/PAIGH 
program, known as GeoSUR, and the Geocentric 
Reference System for the Americas that success-
fully espouse the continental unification of the 
geodesic system.3

The Future of the Region’s 
Geographic Institutes
Institutions responsible for national cartography in 
Latin America and the Caribbean are at a critical 
juncture and face the challenge of transforming 
their functions, skills, and human and technologi-
cal resources. 
 Geographic institutes are no longer the sole 
producers of spatial information. Various public, 
private, local, and international institutions 
are equally, or better, equipped to produce 
fundamental spatial data and applications and 
make them accessible. ArcGIS Online, Google 
Maps, OpenStreetMap, and Bing have more and 
superior maps than many countries have through 
their institutions. The matter of who should pay for 
geographic information continues to be an issue. 
Geographic institution budgets are usually insuffi-
cient, bearing in mind the expense of the activities 
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PAIGH Highlights
•	 Founded	in	1928	and	headquartered	
in Mexico, PAIGH assists member states 
with geographic and historical analyses 
of their territories from a continental 
perspective.
•	 It	is	a	decentralized	intergovernmen-
tal agency with 21 member states, each 
of which has its own national section.
•	 Four	 technical	 commissions	 are	
responsible for the scientific program: 
cartography (1941), geography (1946), 
history (1946), and geophysics (1969).
•	 The	 Institute	 is	 currently	 implement-
ing a strategic plan entitled The PAIGH 
2010–2020 Pan American Agenda, 
aimed at furthering regional integration 
through multidisciplinary actions and 
prioritizing	 natural	 disasters	 and	 ter-
ritorial	organization	in	a	climate	change	
scenario.

required to have complete spatial databases that 
encourage development. Guardianship, quality, 
integrity, and pertinence of fundamental data, as 
well as the tasks of coordination, certification, 
and verification of productive processes, access 
mechanisms, and data availability, are basic duties 
that should be assumed by geographic institutions.
 Here are some key areas on which to focus to 
consolidate production, access, and application of 
the region’s fundamental databases:4

•	 Geodesic	 networks	 (control	 stations,	 altitude	
and geoidal models) 
•	 Base	 geographies	 (rectified	 prints,	 elevation	
models, hydrography) 
•	 Spatial	 management	 (territorial	 units,	 geo-
graphic names, rural and urban land management) 
•	 Infrastructure	 (transportation,	 communica-
tions, utilities) 
•	 Soil	and	environment	(soil	coverage,	geology)

 To consolidate the Institute’s position as the 
foremost Pan-American regional forum on geo-
graphic information in the region, PAIGH endorses 
the modernization of the geographic institutes 
that are responsible for national cartography in its 
member states, the development of spatial data 

infrastructures, and ISO international standards 
certification.

Three Types of Cartographic Institutions
There are basically three types of cartographic 
institutions in the region: (i) military, as is the 
case of Chile, the Dominican Republic, Ecuador, 
Paraguay, Peru, and Uruguay; (ii) civilian, includ-
ing some in transition, as is the case of Brazil, 
Colombia, Mexico, and Venezuela; and (iii) what 
we could call the Central American model, in 
which cartographic production is a function of the 
priority given to cadastre information within the 
framework of land management, as in Costa Rica, 
El Salvador, Honduras, Jamaica, Nicaragua, and 
Panama.
 It would be fitting for the region to ask itself 
what purpose and mandate national geographic 
institutes should have in the twenty-first century 
and what the long-term plans to obtain basic stra-
tegic information in order to operate effectively 
are. Many variables will determine the results, 
and surely some are part of the decision-making 
process of each country, but it is clear that capacity 
building is at the heart of the strategy. In essence, it 
is a matter of education.

Training and Institutional Development 
Must Go Hand in Hand
PAIGH’s experience compels us to reflect on the 
effectiveness of strategies that focus on institu-
tional capacity building and human resource 
training in agencies responsible for national spatial 
databases. To better implement spatial informa-
tion in developing countries, training and institu-
tional development must go hand in hand. In Latin 
America and the Caribbean, improved results will 
not be attained in the short and medium term if, 
in addition to public- and private-sector training 
programs, there is no improvement in institutional 
management capacity. In other words, without 
the comprehensive strategic modernization of 
institutes responsible for national cartography 
and geography, institutional capacity building will 
continue to be marginal.
 Technology procurement should unvary-
ingly be managed rationally and in such a way as 
to make purchases more effective. As I stated in 
2003, “Technology itself does not ensure proper 
implementation and successful use of spatial 
data. Information technologies, spatial data in-
frastructures, and improvements in connectivity 
do not necessarily translate into increased access 
to geographic information, nor do they narrow 
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the digital divide.”5 Technological developments 
render formal training for data measurement and 
processing unnecessary. Increasingly, anybody 
can click a button to produce survey information 
and process the data in an automated system. 
Developments have put GIS within the reach 
of almost anyone. Formal training will focus on 
data interpretation and management. Although 
computers have still not replaced the benefi ts of 
personal interaction and key learning processes 
that are not automated, virtual academies are 
quickly gaining ground.6

Needed: Better Quality Spatial Data
If I had to point to one crucial aspect of training 
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PAIGH’s Pan American Professional Network: 
Participation by Member State as of February 2011

PAIGH's experience invites refl ection on the effectiveness observed in current capacity- 
building strategies, focusing more on training of human resources than on institutional and 
organizational	development.

processes, I would say it is the need for better qual-
ity spatial data. It is not unusual to fi nd digitized, 
nonstandardized, obsolete data generated by 
means of uncontrolled methods with signifi cant 
margins of error, among other drawbacks. Perhaps 
we should begin with a clear defi nition of the term 
better quality, which would seem a simple matter 
but is neither evident nor accurate and, above all, 
is subject to a wide variety of interpretations.
 To summarize, let us return to the regional 
vision and the meaning of the recent bicentennial 
celebrations. Th e economy is improving, and after 
a lost decade, many studies refer to the rise of Latin 
America and, on a hopeful note, to the fact that 
over the past 10 years, the region has experienced 

sustained annual growth of close to 6 percent. 
Nonetheless, the economies of the region have 
competitiveness issues or, to a great degree, are 
operating outside the formal economy; inequities 
persist. In this context, regardless of the progress 
achieved, I believe accessing spatial information, 
incorporating pertinent technologies, and design-
ing applications to contribute to solve multiple 
economic and social problems, such as those re-
lated to climate change, territorial organization, 
and natural disasters, are essential to regional 
development and integration and fi elds in which 
our community has much to do.

A Note from the Author
In autumn 2010, I was asked to speak at the Latin 
American GIS in Education Conference held in 
Mexico City. Th ere, I shared my thoughts on the 
connection between development, education, and 
spatial information technologies in Latin America 
and the Caribbean based on my years of experi-
ence in the fi eld of information and development 
and as secretary general of PAIGH, and the above 
paper is the essence of my presentation, which is 
my personal assessment and does not necessarily 
refl ect the views of PAIGH.

About the Author
Santiago Borrero received his master’s degree from 
the Massachusetts Institute of Technology and has 
nearly three decades of experience in information 
and development. Previous appointments include 
the chair of the Global Spatial Data Infrastructure 
Association and the Permanent Committee on 
SDI for the Americas, as well as the general direc-
tor of the Agustin Codazzi Geographic Institute in 
Colombia (1994–2002). In Colombia, he has also 
been general manager of Bogotá’s Water Supply 
Company and the National Fund for Development 
Projects.

For more information, contact PAIGH secretary 
general Santiago Borrero (e-mail: sborrero@ipgh.
org).

Footnotes
1. www.undp.org/publications/index.shtml.
2. Excerpts taken from “UN-SPIDER 
Report on Haiti” (mycoordinates.org/
lessons-from-haiti-un-spider).
3. www.geosur.info/geosur; www.sirgas.org.
4. Clarke, Derek. Determining the Fundamental Geo-
Spatial Datasets for Africa, 2007. www,agrin.org/
feature.php?id=22
5. Borrero, Santiago, UNSIS, CERN, 2003.
6. Williamson, Enemark, Wallace, Rajabifard. 
Land Administration for Sustainable Development, 
Esri Press, 2010.
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throughout Poland, an integrated and unifi ed 
distribution of spatial data services defi ned by 
the INSPIRE Directive, more streamlined and 
improved data maintenance, a digital archive of 
spatial data for the central registry of data, uniform 
maintenance on all orders of data products and 
services, and more accurate monitoring of distrib-
uted resources.
 ArcGIS for INSPIRE extends Esri’s ArcGIS 
software to provide a solution for Poland and all 
levels of European government by supporting the 
workfl ows, data management, dissemination, and 
integrity that are required by INSPIRE. ArcGIS for 
INSPIRE is a complete technical solution that can 
be used by all relevant stakeholders including data 
producers, developers, and the general public. 

For more information, visit ESRI Polska sp. z o.o. 
at www.esripolska.com.pl. Also read “ArcGIS 
for INSPIRE: New Software Portal Supports 
Compliance, Data Sharing, and Discovery” at 
esri.com/news/arcnews/spring11articles/
arcgis-for-inspire.html; “ArcGIS for INSPIRE: 
A Collaborative Geospatial Information Sharing 
Solution for the European Union” at esri.com/
news/arcnews/fall10articles/arcgis-for-
inspire.html; “INSPIRE Geoportals Bridge 
Producers and Consumers” at esri.com/news/
arcnews/fall10articles/inspire-geoportals.
html; and “Building INSPIRE: Th e Spatial Data 
Infrastructure for Europe” at esri.com/news/
arcnews/spring10articles/building-inspire.
html.

Poland Implements INSPIRE-
Compliant SDI Solution
continued from cover

Warsaw, the capital of Poland, is implementing an ArcGIS solution for INSPIRE compliance.

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.
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LP360 is the premier LIDAR data exploitation tool for  ArcGIS     Desktop.  LP360, along with modules Classify 
and Extractor, offers an integration of vector data, imagery and LIDAR data within one working environment.  

a GeoCue company

www.QCoherent.com

Put Your LIDAR Data to Use

Try a FREE 30-Day Evaluation at www.QCoherent.com

Breaklines    Classification    Building Extraction

®



The Eco Logical GIS mapping tool is part of a regional decision support system designed 
to	share	information	across	organizations	and	with	communities	throughout	the	Houston-
Galveston area.

style geographic data, create web maps, interact 
with maps on any device, and embed maps into 
websites and web-based applications. Th e system 
leverages Esri’s cloud infrastructure and allows us-
ers to store and manage their maps and geographic 
information, as well as make them readily available 
to a wider audience through open, scalable web 
technology.

Opening Up and Sharing GIS Data
Today, GIS data is often unintentionally locked up 
within GIS organizations and is unavailable for dis-
covery and use by the broader community. Th ere 
is tremendous value in the authoritative content 
created and maintained by GIS users around 
the globe. Th ere are many reasons for this lack 
of access, including cost of services and lack of 
server infrastructure, as well as a general lack of 
knowledge and resources to make this data more 
generally available. ArcGIS Online is a platform 
for opening and sharing this information. ArcGIS 
Online allows users to easily make and share their 
maps and data in an open and standards-based 
environment.
 Anyone can access this platform to make maps; 
combine these maps with other layers to form new 
maps; and share these maps via e-mail or embed 
them in applications, websites, or blogs. Th ey 
can be accessed by a variety of easy-to-use, free 
viewers and open APIs available as REST services. 
Th is platform represents an evolutionary step in 
the dissemination and accessibility of geographic 
knowledge and is a key building block for making 
geographic information pervasive and widely ac-
cessible to everyone.

Anyone Can Use It
ArcGIS Online enables anyone to make rich, 
interactive, intelligent maps that can be leveraged 
in many diff erent ways. Th is includes GIS profes-
sionals who may want to make their work more 
widely available using the web, knowledge workers 
wanting to visualize and analyze business data, or 
someone who just wants to create a simple map 
and share it. ArcGIS Online provides tens of thou-
sands of online authoritative datasets and services 
created by Esri and the GIS community. Examples 
include emergency responders who can share 
event status in a crisis situation, land-use planners 
who can collaborate on geodesign, and citizen sci-
ence volunteers who can share observational data 
(e.g., animal sightings). ArcGIS Online makes this 
collaboration possible. It also promotes effi  ciency 
by allowing users to make a map once and leverage 
it in many diff erent ways.

Many Ways to Create and Share 
Compelling Maps
Users can discover maps by searching a catalog 
with keywords related to a subject of interest, or 
they can make maps by using one of the ready-
to-use viewers. Users can choose to begin with 
an existing map and add layers to it, or they can 
start with a fresh map by choosing from a variety 
of online basemaps and putting their data on top 
of one of those.

Intelligent Web Maps and ArcGIS Online
continued from cover

 Knowledge workers with no GIS experience (or 
software) can easily upload their own information 
and visualize it as maps using symbolized points, 
lines, and polygons. Th ey can confi gure interactive 
pop-up windows and integrate other data, such 
as reports, photos, documents, and links that add 
rich context to web maps.
 Because ArcGIS Online is in the cloud, once 
a user has created a map and shared it, the map 
is automatically part of an online catalog. Users 
can choose to keep it private, share it with other 
groups, or share it with everyone. Others can add 
additional layers to these maps and share them 
again as new maps. Th ese maps can be used in a 
variety of ways—through a browser, on a mobile 
device, in a desktop GIS system, or in a custom 
application.

A Complete SaaS Application Th at Is 
Integrated with Enterprise GIS
Th is summer, Esri is expanding and transform-
ing ArcGIS Online into a complete Software as 
a Service (SaaS) application. ArcGIS Online will 
allow users to create and share their web maps 
and data in a cloud environment, including the 
ability to store, manage, and host services. Th is 
system allows users to easily publish their content 
for others to use, off -load selected processing 
activities, and share their knowledge, thereby 
extending their own capabilities with low-cost 
cloud infrastructure. Users will be able to expand 
their systems using this new fl exible and scalable 
deployment option and increase the value of their 
GIS by making geographic information more 
broadly available.
 With these new capabilities, anyone will be able 
to upload their geographic data directly to ArcGIS 
Online and automatically convert it into a web 
map. Th e uploaded information can be a map cre-
ated using the ArcGIS Desktop ArcMap applica-
tion, or it can be simple map or tabular data, such 
as shapefi les, CSV fi les, or spreadsheets. Once this 
information is added, ArcGIS Online automatically 
creates a web map that can be published as a web 
service for focused or widespread use. Th ese maps 
can then be shared or combined with other map 
layers to author yet more rich web maps.
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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).

Cloud computing is growing in importance 
for GIS professionals. Reasons for its im-
portance include cost, scalability, fl exibility, 
and rapid deployment. Two specifi c sce-
narios for GIS in the cloud are particularly 
compelling:

Increasing Operational Effi ciencies with 
On-Demand GIS—Cloud infrastructure 
allows GIS users to systematically or 
temporarily increase their computing 
power and data storage capacity without 
impacting their local IT infrastructures. 
Users are choosing this because of the 
cloud’s elastic scaling and load balancing 
features—in other words, its ability to 
extend	 an	 organization’s	 capabilities	 to	
support larger audiences and handle peak 
loads during the busiest times. In addition, 
the	 cloud	 environment	 involves	 zero	 up-
front capital investment, complete access 
by any device anywhere and at any time, 
and low system administration cost.

Streamlining Application Development 
and Deployment—GIS application devel-
opers are fi nding ArcGIS in the cloud an 
ideal environment for building and testing 
application prototypes. They can carve out 
their own space in the cloud so that they 
can provision computing resources that 
match the destination infrastructure, pull 
in application templates, access hosted 
APIs and software development kit com-
ponents, and connect to shared widgets 
and add-ins. When the applications and 
services are ready for beta testing, they 
can be shared with specifi c user groups 
or with the actual customers for gathering 
feedback and making refi nements. When 
it’s time for deployment, the applications 
can be migrated to the on-premises 
environment or moved to a production 
environment in the cloud.

ArcGIS Online Works to 
Complement and Extend 
Desktop and Enterprise ArcGIS
ArcGIS Online is designed to function 
as a complete stand-alone Software 
as a Service (SaaS) application for web 
mapping and geographic information 
management. It has also been designed 
to fully integrate with ArcGIS software 
deployed on-premises. 
 ArcGIS Online maps and services can 
be used in any client, including desktop, 
mobile, and web applications. Users can 
author their maps with ArcGIS Desktop 
software or simply create maps by upload-
ing their data using a browser. They can 
then publish these maps as map tiles or 
feature services in ArcGIS Online and pro-
vide access to any ArcGIS client via open 
REST APIs to any web or mobile client. 
 Users can control access to the maps 
they wish to share while, at the same time, 
supporting multiple open collaboration 
opportunities. Once a map is created, 
it can be shared with a specifi c group or 
everyone. Because information is stored in 
the cloud, anyone who has access to the 
map can discover it, view it, add additional 
layers and graphics to it, and share it again 
as a new map—all in a cloud environment.

ArcGIS Online Is a Cloud-Based GIS
	 Organizations	can	leverage	their	invest-
ment in GIS by publishing their maps and 
data for others to use in ArcGIS Online. 
At	 the	 same	 time,	 smaller	 organizations	
and even individuals can share their data 
and maps as map services without having 
to acquire their own GIS server software. 
ArcGIS Online provides access to powerful 
capabilities that can be implemented by 
anyone, from professional GIS analysts to 
the casual mapmaker.

For more information about ArcGIS in the 
cloud, visit esri.com/cloud.

Why Use Cloud Infrastructure for ArcGIS?

See the ArcGIS Online
 poster on pages 24–25.

Open and Standards Based
 ArcGIS Online is open and supports multiple open 
standards, including shapefi les; Open Geospatial 
Consortium, Inc., Web Map Service (WMS); KML; 
and the native map services from ArcGIS Server. 
Maps and geoprocessing services can be accessed 
using the open REST protocol. Of course, ArcGIS 
Online also supports ArcGIS Desktop and ArcGIS 
Server, providing a fully integrated web publishing 
solution for ArcGIS users. 
 ArcGIS Online is already a rich content system 
and contains a global atlas of beautiful basemaps 

and imagery, as well as nearly 100,000 datasets and 
map services that have been shared and registered 
in its catalog by GIS users from around the world. 
Users can easily access, discover, and use these 
global geospatial resources to create and share 
compelling maps and carry out geospatial analysis. 
Th is content can also be easily integrated with the 
growing social media and geospatial content now 
available on the web.

For more information on ArcGIS Online, visit 
esri.com/arcgisonline. 
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Th e web provides both authors and consumers 
with a far-reaching platform for sharing and 
using a variety of information, including geogra-
phy and maps. Information systems are moving 
from a client/server to a webcentric pattern 
for implementation. Th rough their exposure 
to and use of rich information on the web and 
the use of new, elegant interfaces provided by 
companies like Apple, enterprise users want a 
similar experience when they work with their 
operational information in their organizations. 
Th ey want an experience that is simple and 
intuitive.
 A new series of open web standards for 
the sharing of map services follow “RESTful” 
design patterns that maximize opportunities 
for adoption and use. Th is enables developers 
and application builders to combine and mash 
up ArcGIS services with any other web informa-
tion coming from many diff erent sources. It 
also gives consumers access to the tremendous 
wealth of geographic knowledge created in GIS 
environments.
 Th rough the use of RESTful services and web 
interfaces, ArcGIS facilitates open information 
sharing and integration. Th is ensures that the 
choice of authoring platform is in no way con-
strained by the intended audience of the map 
service, because the standard provides open in-
terchange of information between a wide range 
of authoring tools and end-user applications. 
Th is pattern leverages information delivery to 
web browsers, phones, tablets, and desktops 
using a common web pattern that consumers 
of this information have come to expect. 

What Is a Map Service?
A map service is a protocol for serving data 
from GIS databases and other sources to mo-
bile and web clients. A map service is more than 
just a geographic dataset—it’s a combination of 
data and parameters for defi ning and delivering 
a dynamic, interactive, intelligent map. 

What Is the Open Map Service Standard?
Th e GeoServices REST Specifi cation provides 
a standard way for web clients to communi-
cate with GIS servers. Clients issue requests 
to the server through structured URLs. Th e 

Open REST Standard Lets You Author, 
Use Map and GIS Services Almost Anywhere

server responds with map images, text-based 
geographic information, or other resources that 
satisfy the request.

What Is REST?
REST stands for Representational State 
Transfer. It’s an architecture designed for 
sharing information through the use of simple 
HTTP protocols. Applications compatible with 
REST are often referred to as RESTful. Most 
new APIs follow some form of RESTful design 
pattern to maximize adoption and ease of use. 

What Does Th is 
Mean for Users?
As creators of maps 
and other geographic 
content, users’ infor-
mation can reside 
in its native format 
where it is created 
while simultaneously 
being published for 
consumption in non-
native applications. 
Publishing map ser-
vices using an open 
standard ensures 
the widest possible 
distribution of work. 
Developers of appli-
cations can engineer 
those applications 
to consume open 
map services, giving 
end users access to 
use and mash up 

collections of map services unmatched in both 
quantity and richness. 

How Can Map Services Be Used?
Developers can make their applications 
RESTful using popular client-side development 
environments with the ArcGIS Web Mapping 
application programming interfaces for 
JavaScript, Flex, Silverlight, iOS, and Android, 
all of which incorporate the GeoServices REST 
Specifi cation. When map services are published 
using this open standard, anyone can access 
and leverage them using a simple URL, regard-
less of the system originally used to create 
them—users simply provide the map’s URL, and 
the web or mobile app retrieves the map. And 
the map is not just a static layer; it is an interac-
tive, intelligent map. Users can pan and zoom 
and, depending on the functionality built into 
the map, do other things, such as get pop-up 
feature information, edit and add new features 
to the map, run spatial analyses, or animate the 
map to display change through time—all from a 
simple HTTP request. 

Where Can Map Services Be Found?
ArcGIS Server includes a services directory that 
allows users to browse the services and func-
tions on their servers using REST. Th ey can also 
access the services directory in a web browser 
using http://<server name>/<instance name>/
rest/services.  

What Is the Role of ArcGIS.com?
Shared web maps and services can be published 
and discovered in the Gallery section (arcgis.
com/home/gallery.html) of ArcGIS.com. 

How Can Users Publish Map Services?
A growing number of application developers are 
adopting this standard for publishing open map 
services. In Esri’s ArcGIS product family, users 
can publish map services that comply with the 
GeoServices REST Specifi cation.

What About Security?
Th is is not just a method for sharing work over 
the web; users can also manage enterprise in-
formation in this context. When publishing an 
open map service, they decide just how private 
they want it to be—private, semiprivate, or 
public—item by item. Th ey can control whether 
the service will be protected behind a fi rewall or 
publicly available over the Internet to everyone 
or just to selected users.
 Open map services give GIS professionals 
many new opportunities to share their geo-
graphic knowledge. As geographic knowledge 
created in GIS environments is increasingly 
being made available as intelligent web maps, 
consumer and commercial awareness of geo-
spatial capabilities has grown tremendously. 
As awareness of and demand for these maps 
increase, geographic knowledge is becoming 
embedded in every device and is changing our 
way of thinking. Th e work being done by GIS 
professionals in creating geographic knowledge 
has never been more important or appreciated.

For more information and to download the 
GeoServices REST Specifi cation, visit esri.
com/opengeoservices.

Open Source

Intelligent Web Maps and Open Geo Services
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At the dawn of humankind, people made crude 
sketches of geography on cave walls and rocks. 
Th ese early maps documented and commu-
nicated important geographic knowledge our 
ancestors needed to survive: What is the best way 
to get from here to there? Where is the water at 
this time of year? Where is the best place to hunt 
animals? Our ancestors faced critical choices that 
determined their survival or demise, and they 
used information stored in map form to help them 
make better decisions. 
 Fast-forward to the 1960s. Th e world had 
become signifi cantly more complex than it was 
for our early ancestors, and computers had ar-
rived on the scene to help us solve increasingly 
complex problems. Th e 1960s were the dawn of 
environmental awareness, and it seemed a natural 
fi t to apply this powerful new computer technol-
ogy to the serious environmental and geographic 
problems we were facing. And so the geographic 
information system (GIS) was born. 
 Today, GIS has evolved into a crucial tool for 
science-based problem solving and decision mak-
ing. People who use GIS examine geographic knowledge in ways that would be extremely time-consuming 
and expensive when done manually. Th e map metaphor remains the dominant medium for sharing our 
collective geographic intelligence, and development of a GIS-based global dashboard will lead to a revolu-
tion in how we understand our world and plan for the future.

Geographic Knowledge  Geographic Intelligence
Geographic knowledge is information describing the natural and human environment on earth. For our 
ancestors, geographic knowledge was crucial for survival. For our own survival, geographic knowledge 
plays an equally fundamental role. Th e biggest diff erences between then and now are that our problems 
are much more complex, and the sheer volume of data—of geographic knowledge—at our disposal is 
daunting. And whereas passing down geographic knowledge in the past was limited to a few cave paint-
ings or rock drawings, GIS technology now enables a collective geographic intelligence that knows no 
spatial or temporal bounds. 
 Today we have more geographic data available than ever before. Satellite imagery is commonplace. 
Scientists are producing mountains of modeled data. And an ever-increasing stream of data from social 
media, crowdsourcing, and the sensor web are threatening to overwhelm us. Gathering all this informa-
tion—this geographic knowledge—and synthesizing it into something actionable is the domain of GIS. 
More data does not necessarily equate with more understanding, but GIS is already helping us make sense 
of it, turning this avalanche of raw data into actionable information. 

Human-Made Ecosystems
Our traditional understanding of ecosystems as natural landscapes is changing. Anthropogenic factors 
are now the dominant contributor to changing ecosystems. Human beings have not only reshaped the 
physical aspects of the planet by literally moving mountains but also profoundly reshaped its ecology. 
 And it’s not just landscape-scale geographies that can be considered human-made ecosystems. In 
modern society, buildings are where we spend the vast majority of our waking and sleeping hours. Our 
facilities are themselves man-made ecosystems—vast assemblages of interdependent living and nonliv-
ing components. Facilities have become the primary habitat for the human species, and this is changing 
the way we think about collecting, storing, and using information describing our environment. 
 A key aspect of our social evolution is to recognize the eff ects we have already had on ecosystems, as 
well as to predict what future impacts will result from our actions. Once we achieve this level of under-
standing, we can direct our actions in a more responsible manner. Th is type of long-term thinking and 
planning is one of the things that make humans human. 
 Recognition of the overwhelming dominance of man-made ecosystems also makes us cognizant of 
the tremendous responsibility we have—the responsibility to understand, manage, and steward these 
ecosystems. 

Understanding Our World “Understanding precedes 
action.”—Richard Saul Wurman

Map ActEvaluate

Map Act
Design 

and 
Evaluate

“Only when people know will they care. 

Only when they care will they act. 

Only when they act can the world change.”

—Dr. Jane Goodall

 Th e GIS workfl ow starts with a decision that needs to be made. We fi rst gather background information 
about the geography of that decision and organize it on a digital map. We then use the map to evaluate the 
decision. Once we fully understand the geographic consequences of the decision, we can act. 

 When an idea is proposed with geographic consequences—a housing development, a shopping center, 
a road, a wildlife preserve, a farm—it fi rst goes through a design process. After it is initially designed, a 
project is vetted against geography using this approach. 
 A typical project will go through many iterations of design and evaluation. As the constraints of geogra-
phy on the project—and the impacts of the project on geography—are revealed, the design is continually 
refi ned. Because design and evaluation have traditionally been separate disciplines, this phase of a project 
can be time-consuming, ineffi  cient, and tedious. 
 What if we could reduce the time and tedium of these iterations by integrating design directly into the 
GIS workfl ow?

Early man used cave walls and rocks to communicate and share geographic knowledge.

 Th is integration—what we refer to as GeoDesign—is a promising alternative to traditional processes. 
It allows designers and evaluators to work closely together to signifi cantly lessen the time it takes to 
produce and evaluate design iterations. 
 Bringing science into the design process without compromising the art of design will require new tools 
and enhanced workfl ows. Most of all, it will require a new way of thinking about design. And it will allow 
us to more easily move from designing around geography to actively designing with geography. 
 We must manage our actions in ways that maximize benefi ts to society while minimizing both 
short- and long-term impacts on the natural environment. GeoDesign leverages a deep geographic under-
standing of our world to help us make more logical, scientifi c, sustainable, and future-friendly decisions. 
GeoDesign is our best hope for designing a better world. 

Toward a Global Dashboard
An important tool for understanding our dynamic planet is a global dashboard. Th is tool would operate 
as a framework for taking many diff erent pieces of past, present, and future data from a variety of sources, 
merging them together, and displaying them in an easy-to-read-and-interpret format that indicates where 
action needs to be taken. Th at such a dashboard would use the map metaphor seems obvious; our long 
history with map representations means that people intuitively understand maps. 
 GIS helps provide this framework by allowing users to inventory and display large, complex spatial 
datasets. When people see all this geographic knowledge on a map, and they see environmental problems 
or economic issues in the context of their neighborhood, their street, or their house, this leads to a new 
level of understanding. Th ey get it right away. Th e ability to take all this data and put it in context on a 
dynamic, personalized map is very powerful.
 GIS can also be used to analyze the potential interplay between various factors, getting us closer to a 
true understanding of how our dynamic planet may change in the coming decades and centuries. 
 A better world is the common goal all of us—geographers, planners, scientists, and others—have been 
striving for. Although we’ve made a lot of progress in building the technological infrastructure to help us 
accomplish this monumental task, we’re still not quite there yet. 
 I’m a fi rm believer that we have the intelligence and the technology—the ability—to change the world. 
We can make it better. We must make it better. But we fi rst need a fi rm and complete understanding of 
our world before we act to design our future.

Designing Geography
We humans are no longer simply passive observers of geography; for better or worse, we are now actively 
changing geography. Some of this change may be intentional and planned, but much of it is unintentional—
“accidental geography.” As we grow more knowledgeable, become better stewards, and obtain a greater 
understanding of our world and how humankind aff ects it, we need to move away from this “accidental 
geography” and toward what Carl Steinitz calls “changing geography by design.” As GIS professionals, we 
can accomplish this through the integration of design into the GIS workfl ow. 
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Th e Jane Goodall Institute (JGI) has been very 
interested in the evolution of the new fi eld of 
GeoDesign, which off ers the vision and the infra-
structure to bring people, disciplines, data, and 
technology together to not only better describe 
landscapes but also develop more successful 
conservation strategies and actions.
 One practical application of GeoDesign has 
been the successful use of geospatial and conser-
vation sciences to inform decisions in the Greater 
Gombe Ecosystem in Tanzania. JGI greatly im-
proved village land use in this very sociopolitically 
diffi  cult and historic setting. We were successful 
not only because of the technology we employed 
but also because the JGI staff  understood hu-
man values and decision-making processes that 

Conserving Great Ape Landscapes in Africa

From Maps to GeoDesign 
By Lilian Pintea, Africa Programs, The Jane Goodall Institute

Jane Goodall with Freud (courtesy The Jane Goodall Institute).

infl uence landscape change in that particular 
region. We learned that helping develop the region 
(e.g., through working together to provide clean 
water sources, among many projects) opened the 
door to communities and motivated them to “buy 
in” to our eff orts, creating a window of opportu-
nity to apply conservation science to threatened 
ecological systems. Some of these programs are 
discussed in detail below.
 At the core of JGI’s applied conservation sci-
ence program is using geography as a common 
framework to support our projects in Africa by 
connecting people, their values and activities, 
and conservation data and developing a shared 
understanding and vision of landscapes and how 
they should be changed. Th is in turn enables us 

to implement, monitor, and measure the success 
of those changes for both human and chimpanzee 
livelihoods.

We Need to Make More Enlightened Decisions
Time is running out for many endangered species, 
including our closest living relatives, chimpanzees. 
Chimpanzee and human populations are part 
of the same life support system, embedded in 
ecological systems that are intimately linked and 

dependent upon ecosystem services to survive. 
Unsustainable uses of natural resources by hu-
mans result in loss of those ecosystem services, 
with negative consequences for both chimpanzee 
and human livelihoods. Th e fundamental problem 
is that, despite advances in science and technol-
ogy, we have not yet developed the methodologies 
to apply these to conservation and make more 
enlightened decisions about how to achieve a bet-
ter balance between environmental and economic 
results. 
 Fifty years ago, on July 14, 1960, Jane Goodall 
stepped for the fi rst time onto the shores of Lake 
Tanganyika and, through her groundbreaking 
discoveries about chimpanzees in what is now 
Gombe National Park in Tanzania, opened a new 
window to the natural world and to ourselves. Th is 
unique long-term research continues today with 
daily chimpanzee data collected by the JGI Gombe 
Stream Research Center and digitized, stored, 
and analyzed at the Jane Goodall Center at Duke 
University. 

GIS and Imagery for Clearer Understanding
GIS has been used to georeference and digitize 
hundreds of thousands of chimpanzee behavior 
locations and analyze ranging and feeding pat-
terns and relations with habitat characteristics as 
detected by remote-sensing and fi eld surveys. Th e 
use of geospatial data for chimpanzee research 
was straightforward. Spatial tools and variables 
derived from GIS and remote sensing were directly 
used as part of research collaborations to test 
hypotheses. For example, a vegetation map derived 
from 4-meter IKONOS imagery helped demon-
strate that chimpanzee hunts on colobus monkeys 
are more likely to occur and succeed in woodland 
and semideciduous forest than in evergreen for-
est, emphasizing the importance of visibility and 
prey mobility. JGI also worked with the Tanzania 
National Parks to improve the management of the 
park by using geospatial technology to visualize 
habitat change, map the park boundary, and sup-
port the development of the Gombe National Park 
Management Plan.
 In addition to continuing Jane Goodall’s 
pioneering research, JGI has been accumulating 
decades of experience and practical knowledge 
outside protected areas on how to successfully 
engage local communities and decision makers 
in the sustainable use of their natural resources. 
While the technology to map land cover inside 
and outside Gombe National Park was mostly the 
same, the way geospatial information was used to 
inform decisions was very diff erent. 
 Th e use of geospatial information to inform 
decisions outside the park has been more com-
plex. Gombe National Park was created in 1968. 
Th e park inherited a history of confl ict with the 
local communities that started in 1943 when 
the colonial government established for the fi rst 
time Gombe Stream Game Reserve. In 1994, 
JGI began working with the local communities 
outside Gombe through the Lake Tanganyika 
Catchment Reforestation and Education 
(TACARE, pronounced “take care”) project to seek 
ways of arresting the rapid degradation of natural 
resources. TACARE project staff  quickly learned 
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Participatory	village	land-use	plans	were	prepared	by	the	communities	according	to	Tanzanian	
laws (courtesy The Jane Goodall Institute).

that community buy-in was essential for success. 
Th erefore, the TACARE project added agriculture, 
health, social infrastructure, community develop-
ment, and clean water components to the range 
of interventions it employed.  Th ese interventions 
initially focused mostly on areas close to village 
centers. 
 However, forest change detection using Landsat 
imagery from 1972 and 1999 showed that most 
chimpanzee habitats outside the park had been 
in areas away from the village centers and almost 
80 percent of it converted to farmland and oil palm 
plantations. Remote-sensing and GIS analysis led 

to a landscape approach by focusing conserva-
tion eff orts geographically on areas away from 
village centers and on forest patches with the 
most benefi ts to chimpanzees. In 2005, adopting 
the recommendations obtained through analysis 
of satellite imagery and with funds from the US 
Agency for International Development (USAID) 
and other donors, JGI and its partners embarked 
on a fi ve-year Greater Gombe Ecosystem (GGE) 
project.
 A Conservation Action Plan approach was 
developed to identify and prioritize conservation 
strategies. Village land-use planning was identifi ed 

as one of the top strategies. GIS was used to over-
lay deforestation layers, historic distribution of 
chimpanzees and habitats, slope, footpaths, roads, 
streams, watersheds, density of human structures, 
and 60-centimeter QuickBird imagery to prioritize 
a conservation area that, if protected, would sub-
stantially increase the viability of chimpanzees 
inside and outside the park and stabilize the 
watersheds to support human livelihoods.
 Participatory village land-use plans were pre-
pared by the communities according to Tanzanian 
laws and with full involvement of government 
and community stakeholders. JGI facilitated the 
process and provided technical support, including 
maps and geospatial tools to record and manage 
spatial data. Th e planning process followed seven 
steps and required villagers to settle any existing 
land disagreements and agree on village boundar-
ies and how land resources located within the 
villages should be used to meet specifi c human 
livelihood needs and environmental objectives.
 At the end of the project in 2009, 13 villages 
within GGE completed their participatory vil-
lage land-use plans, which became ratifi ed by 
the Tanzanian government. Local communities 
voluntarily assigned 9,690 hectares, or 26 percent, 
of their village lands as Village Forest Reserves. 
Th ese reserves are interconnected across village 

boundaries to minimize fragmentation and cover 
68 percent of the priority conservation area identi-
fi ed by the GGE Conservation Action Plan.
 With renewed fi nancial support from USAID, 
JGI and partners are now engaged in facilitating 
community-based organizations, developing 
bylaws and building local capacity to implement 
these village land-use plans and restore and man-
age newly established Village Forest Reserves. Th e 
plan is to use DigitalGlobe imagery continuously 
to provide detailed information on village land-
cover change, such as increases in forest cover in 
Kigalye Village Forest Reserve, and monitor both 
new threats and conservation successes. 

About the Author
Dr. Lilian Pintea brings more than 15 years of expe-
rience in applying remote sensing and GIS to the 
job of protecting chimpanzees and their vanishing 
habitats in Africa. As vice president of conserva-
tion science at JGI, Pintea directs the scientifi c 
department at the institute and conducts applied 
conservation research in Tanzania, Uganda, 
the Democratic Republic of the Congo, and the 
Republic of the Congo.

For more information, contact Lilian Pintea 
(e-mail: lpintea@janegoodall.org).

Harnessing the Power of Our 
GeoDesign Vision
You can join us in harnessing the power of the GeoDesign vision and infrastructure and 
change the way science is applied in the real world, ultimately designing a more sustain-
able	future	for	both	chimpanzees	and	people.	If	yours	is	a	company	that	could	provide	
in-kind software, hardware, and technical assistance or a geospatial professional, send an 
e-mail to Lilian Pintea at lpintea@janegoodall.org to join our volunteer program.
 Locations and time intervals currently available are

•	 JGI	projects	in	Tanzania,	Uganda,	Republic	of	the	Congo,	and	the	Democratic	Republic
 of the Congo (assignments from one week to three months)
•	 JGI	offi	ces	in	the	Washington,	D.C.,	area	(minimum	three	months)	
•	 From	home	(time	unlimited)

 JGI will provide access to software, hardware, and geospatial data. Volunteers will have 
to cover their own living expenses, transportation, accommodations, medical costs, visa, 
and other travel-related expenses. In-kind contributions, like staff time, and direct contri-
butions, such as donating the volunteer-related costs, would be USA tax deductible.
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As director of land and 
field services for Houston, 
Texas-based CenterPoint 
Energy, Cindi Salas has 
a knack for simplifying 
and improving processes. 
She is known in the utility 
industry for her ability to 
make workflows more ef-
ficient and is adventurous 

in her use of technology—pushing perceived 
limits of integration and expansion. 
 Given Salas’ aptitude, it makes sense 
that, for her, “GIS is the right fit.”
 In 2009 at the Esri International 
User Conference, Esri president Jack 
Dangermond presented Salas with the 
Enterprise Application Award, recognizing 
tremendous response efforts in the wake of 
Hurricane Ike. CenterPoint was able to restore 

Cindi Salas’ Passion for GIS Is Undeniable

CenterPoint’s current ArcGIS API for Flex application allows customers to select and report streetlights that are out. The application is 
interactive and provides customers with repair status updates.

In 2002, Salas was already promoting the 
power	of	GIS	 in	 analyzing	predicted	 storm	
surge relative to the utility’s assets and 
potential areas of damage.

Cindi Salas

service to 75 percent of its customers within 10 days 
of the storm’s devastating landfall in Galveston, 
Texas. A key tool for CenterPoint Energy: an 
outage management application built on ArcGIS 
technology. The utility also created a multitude of 
GIS maps to analyze the situation before, during, 
and after the storm. This information was shared 
with customers and media, government, and sup-
port agencies.
 In her current role, Salas oversees CenterPoint’s 
enterprise GIS department, surveying and 
right-of-way management, underground line 
locating, and joint-use facilities. 
 With more than 5 million metered customers, 
CenterPoint Energy is composed of an electric 
transmission and distribution utility serving the 
Houston metropolitan area, local natural gas 
distribution businesses in six states, a competitive 
natural gas sales and service business serving 
customers in the eastern half of the United States, 
interstate pipeline  operations  with two natural 
gas pipelines in the midcontinent region, and a 
field services business with natural gas gathering 
operations also in the midcontinent region. 
 Twenty-seven years ago, Salas joined 
CenterPoint, following nearly 13 years with 
Allegheny Energy (now First Energy), where she 
worked as a technician with responsibility for 
budgeting and estimating all aspects of electric 
operation and maintenance, from distribution to 
power plants, as well as transmission line route 
certification.  

 When she started at CenterPoint, Salas says, 
GIS was protected and not well understood 
throughout the company. GIS was restricted to a 
back-room mapping operation.
 “GIS was this big monster that no one could get 
their arms around,” Salas says. “I knew what GIS 
was, and I wanted to have access to it. At first I was 
not allowed. I think I was told I would have to fund 
a new server, that it would be too costly, and that 
they just couldn’t open up access.” But that didn’t 

discourage Salas. 

Streetlights Create a 
Lightbulb Moment
About 20 years ago, while Salas was 

responsible for CenterPoint’s streetlight 
design, a weighty task was set before her. 

She and a few additional forward-thinking 
individuals were asked to devise a new 

process to move information from the field into 

the company’s GIS within five days of complet-
ing the work in the field. Typically, it would take 
months from the time of fieldwork completion 
to an update in the GIS. The team responded to 
the challenge, outlining the process changes that 
could be implemented to effect the dramatic 
transformation. 
 “After that, I was seen as an advocate for GIS, 
trying to open access to other users and leverage 
the system for all that it could do,” Salas says. 
 Envisioning further opportunities to exploit 
GIS technology, Salas outlined a new process to 
manage the huge volume of streetlight additions 
and improvements at CenterPoint. GIS was incor-
porated into a new workflow management system 
that quickly moved new street lighting requests 
(from homeowners associations or municipalities) 
through engineering, design, survey, construction, 
and billing. The workflow was so integrated with 
GIS that the city could request streetlight upgrades 
via an online system, the system would look for 
the specific lights in the GIS to determine which 
type of upgrade was needed, a sketch would be 
automatically generated for the crews to perform 
the work, and the corresponding updates would 
automatically be made in GIS. 
 Under this new process, CenterPoint’s service 
area neighborhoods were brought up to a higher 
safety standard as the streets were upgraded with 
brighter lights. 
 “We truly embraced the tremendous potential 
of GIS technology, so we then started to think 
about using GIS to design more complex streetlight 

layouts,” Salas says. “It was our plan to be the poster 
child for using GIS for design, whetting the appe-
tites of others. It took a while, but we got there. And 
GIS did reach visibility elsewhere in the company 
as a result of these efforts—they saw GIS for what 
it could do.”

Building the Enterprise Organization 
and System
Many years later, with the acquisition and merging 
of gas companies by and with what was previ-
ously an electric company, CenterPoint Energy 
was committed to developing an enterprise GIS 
organization and system. That decision was made 
in 1999, and Salas was selected to be one of the 
leaders in that endeavor. 
 “Once we decided on the common platform, we 
had to convert essentially 10 different systems to 
the latest Esri technology,” Salas says. “We worked 
closely with our friends at Esri on developing the 
object-oriented data models, replacing func-
tionality, and developing new applications that 
replicated what was being done with other tools.”
 CenterPoint completed its GIS conversion 
efforts under Salas’ continued nurturing, and us-
age of the technology flourished throughout the 
organization. 
 Today, CenterPoint Energy’s enterprise GIS sup-
ports more than 80 applications for engineering, 
design, construction, maintenance, a variety of 
fieldwork, regulatory reporting, managing assets, 
and more. Eight geodatabases house information 
about the company’s electric and gas distribution 

and transmission assets. This data is available 
throughout the company to all 8,000 employees.

From Smart Design to Smart Grid
Along with many utilities worldwide, CenterPoint 
is focusing on smart meter and smart grid projects. 
As the recipient of US Department of Energy fund-
ing, CenterPoint is committed to its deliverables, 
including completion of the first phase of a self-
healing smart grid in 2013. The grid will use smart 
meters, power line sensors, remote switches, and 
other automated equipment to improve power 
reliability and restoration in the Greater Houston 
area.
 “To that end, as we implement our advanced 
distribution management system [ADMS], GIS is 
front and center and an integral part of building 
the smart grid,” Salas says.
 Since GIS already houses the utility’s critical as-
set and circuit information, it will feed that data to 
the ADMS, along with regular updates, as changes 
are made to the physical network. 
 GIS assists in the design of equipment—smart 
meters, cell relays, take-out points, intelligent grid 
switching devices—as it is installed in the field. 
Server-based GIS applications provide a multitude 
of diagnostic capabilities relative to smart meter 
integration and equipment performance.

The Future’s So Bright
“I see increased usage of GIS via web services,” 
Salas says. “I see it becoming easier to integrate 
GIS with other systems because of the Software-
as-a-Service environment. Where we used to hard 
code interfaces, we are now writing services that 
can be consumed and reconsumed. I see that 
continuing to manifest as we leverage the cloud. I 
see GIS evolving for use in ways that we have yet 
to imagine.”
 Currently, Salas is focusing her efforts on the 
nontraditional aspects of GIS knowledge and data 
sharing between the public and private sectors—a 
move she believes impacts the greater good of the 
community. To that end, Salas participates in vari-
ous industry-related associations.
 Salas says her passion for GIS was ignited 
20 years ago when she could envision the possibili-
ties of the technology. That passion hasn’t waned. 
 “In fact, the passion is stronger,” she says. “The 
opportunities for GIS are limitless in a world where 
everything is somewhere.”

For more information, contact Cindi Salas 
(e-mail: cindi.salas@centerpointenergy.com).
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In 2010, the Census Bureau changed how it collects 
decennial census data. Th e bureau eliminated 
the traditional long form and opted to release 
only the data collected from the census short 
form. Information previously obtained from the 
long form is now provided in the 
American Community Survey 
(ACS), a rolling survey that repre-
sents a period of time instead of 
one point in time. Data such as 
income; education; employment; 
language; migration; poverty; 
travel time to work; vehicles avail-
able; marital status; and housing 
characteristics, such as value and 
rent, previously available from the 
long form, will now come from the 
ACS. Th is survey provides updates 
annually instead of decennially like 
the census long form; however, the 
sample size is much smaller than 
the census sample, which requires 
reporting a Margin of Error (MOE) 
with each ACS estimate.

What Is the ACS Margin 
of Error?
All survey-based estimates are 
subject to sampling error. Th e 
MOE measures the variability 
of the estimate due to sampling 
error. ACS MOEs enable data 
users to measure the range of 
uncertainty for each estimate with 
90 percent confi dence. Th e range 
of uncertainty, called the confi -
dence interval, is calculated by 
taking the estimate plus or minus 
(+/-) the MOE. For example, if the 
ACS reports an estimate of 100 with an MOE of 
+/- 20, there is a 90 percent certainty that the value 
for the whole population falls between 80 and 120. 
Th e larger the MOE, the lower the estimate’s 
precision.

Highlights
 � Esri released American Community 

Survey (ACS) reports from two of Esri’s 
Software as a Service (SaaS) cloud 
solutions, Business Analyst Online 
(BAO) and Community Analyst. 

 � ACS data is available to map via 
color-coded maps and Smart Map 
Search.

 � Esri is providing the ACS data for 
nonstandard geographies that are not 
available from the Census Bureau. 

Users can immediately gauge the accuracy of ACS 
estimates by the reliability symbols devised by the Esri data 
development team. This cutout of the ACS Population 
Summary report from BAO shows the ACS estimates, the 
percentages, the MOEs, and the reliability symbols.

This example shows the ACS data thematically mapped by ZIP Code for an area near 
Los Angeles. Users can easily see the ACS MOE, the color-coded reliability symbols, and 
information about the estimate. For greater understanding of the data, reliability symbols in 
the BAO ACS report use the same colors. 

Map ACS Data in Esri Business Analyst 
Online and Community Analyst
American Community Survey (ACS) data is available in Business Analyst Online (BAO) 
and Community Analyst via the color-coded maps and Smart Map Search. Users can 
thematically display the ACS estimates, then apply the Reliability toggle in the map 
legend to view the estimates' associated reliability. Colors used for shading the maps are 
the same as the colors of the reliability symbols. To better understand the data, users can 
also view the value of the ACS estimate, the ACS margin of error, and the coeffi cient of 
variation for selected geographies. The coeffi cient of variation is used to determine the 
reliability of the estimate.

funding for vital government services. Companies 
could misinterpret household and income and fail 
to locate in a profi table area. 

Simplifying ACS Data Usage
To make it simpler to explore and use the ACS data 
and interpret the ACS MOE, Esri’s data develop-
ment team devised a system of reliability symbols 
that indicate when users can depend on the ACS 
sample estimate or when the sampling error be-
comes too large relative to the size of the estimate.
 Th e proprietary reliability symbols are the 
following:

•	  High Reliability: Th e ACS estimate is con-
sidered to be reliable. Th e sampling error is small 
relative to the estimate.
•	  Medium Reliability: Use the ACS estimate 
with caution. Th e sampling error is fairly large rela-
tive to the estimate.
•	 Low Reliability: Th e ACS estimate is consid-
ered unreliable. Th e sampling error is very large 
relative to the estimate.

ACS Data in Nonstandard Geographies
For more customized analysis, Esri is also provid-
ing the ACS data for nonstandard geographies 
that are not available from the Census Bureau, 
including ZIP Codes. “More than half of data users 
employ rings, drive times, and hand-drawn shapes 
in their analyses,” says Catherine Spisszak, Esri 
data product manager. “Esri provides ACS data for 
these nonstandard geographies.”
 Esri’s data team created an algorithm to calcu-
late the ACS MOE for these nonstandard areas. 
Because data users frequently use nonstandard 
geographies when conducting trade area analyses, 
this innovation will ensure actionable results. For 
more traditional studies, Esri also provides the 
reports in standard census geographies, such as 
states, counties, census tracts, and block groups.

How Can Users Access the ACS Reports?
Two ACS reports that include Esri's reliability sym-
bols are now available in Business Analyst Online 
and Community Analyst and contain data from 
the 2005–2009 American Community Survey. 
Read the sidebar (left) to learn more.

•	 ACS Population Summary—Demographic 
variables include marital status, language spoken 
at home, school enrollment, income, and more.
•	 ACS Housing Summary—Housing informa-
tion includes home value, mortgage status, rent, 
vehicles available, and more.

 In addition to these two reports, ACS data is 
available as color-coded maps and for use in Smart 
Map Search. Users can thematically map the ACS 
estimates and view the associated reliability for the 
estimates.
 Business Analyst Desktop and Business Analyst 
Server users can access and integrate the ACS data 
and reports immediately via the Business Analyst 
Online APIs.

For more information, visit esri.com/acs or call 
1-800-447-9778. 

How Can Th ese Data Changes Impact Users?
Ignoring the MOE could easily lead a data user to 
mistake sampling error for a trend or aff ect analysis 
results. For example, state and local agencies could 
underestimate the population in poverty and lose 
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Th e latest release of ArcPad, version 10.0.2, now 
makes fi eld mapping and data collection easier 
and data availability immediate. Since the release 
of ArcPad 8, users have been able to take advantage 
of the ArcGIS Server ArcPad extension to quickly 
send edits back to their enterprise geodatabase 
directly from the fi eld. Edits from ArcPad, as from 
any feature service, can be enabled on top of 
ArcGIS Server on Amazon Elastic Compute 
Cloud (EC2) Amazon Machine Image (AMI), 
which is preconfi gured with SQL Server Express. 
Optionally, if more space for editable features is 
needed, ArcPad edits can be synchronized with 
the Enterprise Geodatabase AMI, also available 
with ArcGIS Server on Amazon EC2. Further, 
with the new licensing for ArcGIS Server in 1-, 
3-, and 12-month terms, opportunities emerge, 
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ArcPad 10.0.2 simplifi es tasks and increases access to geographic information.

for example, for seasonal fi eld data collection 
campaigns or unpredictable emergency response 
operations.
 ArcPad includes advanced GIS and GPS 
capabilities for GIS professionals to capture, edit, 
and analyze geographic information quickly and 
effi  ciently. Critical data can be checked in and out 
of a multiuser or personal geodatabase and shared 
throughout an organization. Th e new release 
extends customization options and annotation 
capabilities, streamlines tasks, and increases ac-
cess to geographic data.
 Th e improved customization capabilities in 
10.0.2 let users more easily add, delete, or modify 
standard ArcPad tools. Th ey can now create a 
custom ArcPad toolbar or multiple toolbars for 
various projects and tasks within the ArcPad 
environment. As in previous versions, users can 
still extend customization further by using ArcPad 
Studio to add custom tools that contain scripted 
actions and behavior. ArcPad Studio is the devel-
opment framework to create projects tailored to 
an organization’s specifi c workfl ow. It is already 
included in core ArcPad functionality.
 Also new in 10.0.2 is an improved graphics layer 
and support for annotation targets. ArcGIS map 
annotation groups are now exported as individual 
graphics layers. Users can expect better matching 
of text and geometry symbols between the ArcPad 
graphics layers and ArcGIS Desktop. Th ey also 
have the ability to choose to export all annotation 
groups at once with the Get Data for ArcPad wiz-
ard or export one annotation group at a time with 
the Export Graphics Layer for ArcPad tool.
 Other enhancements in ArcPad 10.0.2 include

• A New Shortcut to Create ArcPad Apps—Users 
can create a shortcut to launch ArcPad projects 
from the desktop or home screen. Th ey can also 
choose to launch ArcPad with only their custom 
toolbars, not the standard (default) toolbars.
• Updated Help System—Th e ArcPad help system 
has been improved with new topics and enhance-
ments to existing menus and features.

For more information about ArcPad 
or to evaluate version 10.0.2 for free, visit 
esri.com/arcpad.
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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 for online content.

Map Services
Th e World Street Map has been updated with 
new content and expanded coverage for several 
countries in South America and Australia. Detailed 
street-level data has been added for Argentina, 
Brazil, Chile, Venezuela, Australia, and New 
Zealand. Th e World Imagery map is also being ex-
panded with additional detailed imagery for large 
parts of the world using GeoEye IKONOS 1-meter 
resolution.

Image Services
Th e Landsat Community is a new group that 
includes Landsat imagery hosted by Esri, as well 
as related maps and applications created by the 
user community. Th e Global Land Survey datasets 
are created by the US Geological Survey and the 
National Aeronautics and Space Administration 
using Landsat images. Th ese global, minimal-
cloud-cover, orthorectifi ed Landsat data products 
support global assessments of land cover, land-
cover change, and ecosystem dynamics, such 
as disturbance and vegetation health. Landsat 
represents the world’s longest continuously 
acquired collection of space-based, moderate-
resolution land remote-sensing data change 
research. Th ese maps are provided as dynamic 
image services, allowing customers to explore 
the important information within this imagery. 
Th is includes band combination analysis for 
visualization (such as natural color, infrared, 
vegetative change, and Normalized Diff erence 
Vegetation Index), as well as many years of imag-
ery to look at changes over time (1975, 1990, 2000, 
and 2005).

Geocoding Task Services
Updates have also been made to the World 
Geocoding task services. Th e ArcGIS 10 software-
style North American Address Locator is a 
composite geocoder that supports multiple levels 
of geocoding in the United States and Canada. 
Addresses in the United States can be geocoded 
using street address point, street address, ZIP 
Code, ZIP+4, or city/state. Addresses in Canada 
can be geocoded using street address, street name, 
postal code, or city/province. Th e locator accepts 
both single-line and multiline input addresses and 
can be used to geocode single addresses, reverse 
geocode, or batch geocode up to 10 addresses per 
request. A separate United States Street Locator 
is also available. It is designed to support street 
address-level geocoding for the United States only.
 Th e European Address Locator is a composite 
geocoder that supports multiple levels of geocod-
ing, including street address, street name, city, 
and postal code. Th e locator for Europe covers, 
completely or partially, the following countries 
and regions: Andorra, Austria, Belgium, Denmark, 
Finland, France, Germany, Gibraltar, Ireland, 
Italy, Liechtenstein, Luxembourg, Monaco, the 
Netherlands, Norway, Portugal, San Marino, Spain, 
Sweden, Switzerland, the United Kingdom, and 
Vatican City.
 Th e World Places Locator lets users geocode 
various types of places around the world and ac-
cepts single-line plane name input, for example, 
Paris or Paris, France, and returns results sorted 
by match score and rank. Users can geocode 
single places or batch geocode up to 10 places per 
request.
 Th ese geocoding services are free of charge and 
will batch geocode up to 1,000 addresses per year. 

Users needing to batch geocode more than 1,000 
addresses per year have the option of purchas-
ing an annual subscription for blocks of 25,000 
batch geocodes. Th ey can deploy these same 
geocoding solutions on their private networks for 
use in ArcGIS or custom applications using Esri 
StreetMap Premium or ArcGIS Data Appliance. 
In addition, free locator templates are available for 

service layer from ArcGIS Server or (2) creating 
an editable layer directly in the ArcGIS web map 
viewer or ArcGIS Explorer Online. 
 Features from a feature service layer can be 
edited by anyone who has access to the map. Th is 
works well for crowdsourcing maps and applica-
tions where users want feedback from many people 
and want everyone to see all the edits. Public-facing 
311 web applications are a good example. Citizens 
can report potholes, graffi  ti, property damage, and 
other problems in their community. Images or 
photos that are uploaded are displayed in a pop-up 
window along with any additional information. 
Users who don’t have ArcGIS Server to create a 
feature service layer and just want to display more 
detailed information about certain features on the 
map can do that easily by creating an editable layer 
directly in the ArcGIS web map viewer or ArcGIS 
Explorer Online. 
 Th ey can choose from six symbol templates 
organized by category. For example, Map Notes in-
cludes pushpins, arrows, and lines; Park Planning 
includes symbols for picnic areas, bicycle trails, 
and points of interest; and Oil & Gas Infrastructure 
includes symbols for oil refi neries, treatment 
facilities, and types of pipelines. Once users select 
the desired symbol template, they can simply add 
symbols to the map by clicking a location. Th ey 
can then add descriptive information in a map 
note pop-up window and customize the symbols 
by choosing a diff erent color palette or adding their 
own custom symbols by referencing a URL. 
 Adding or removing features is as easy as going 
back to the web map and clicking the Edit button. 
Adding their own features to a map is a great way 
to display custom information users want to share 
with their audience. By default, web maps cre-
ated with the ArcGIS web map viewer or ArcGIS 
Explorer Online are not shared. If a map is shared 
publicly, users can embed it in their web page or 
blog, e-mail the map URL to friends, or share it on 
Twitter or Facebook. If a map is shared in ArcGIS 
Online publicly or with specifi c groups, others can 
fi nd and copy it for their own map, augment it with 
additional layers to create a mashup, then save it as 
their own map and share their version. Th is is one 
of the powerful yet easy ways to collaborate and 
create content that others will fi nd useful.

Confi guring Time-Enabled Maps
Support for time-enabled maps became available 
with ArcGIS Server 10 and now has been added to 
the ArcGIS web map viewer and ArcGIS Explorer. 
Now, when creating web maps, users can add a 
published temporal service to the map directly 
within the viewer. Whether creating a time-enabled 
map or working with one that was created and 
shared by someone else, users can confi gure the 
time slider that appears at the bottom of the map. 
First, they can play the time sequence to see how 
information has changed over time, then, using the 
slider controls, confi gure the playback speed, time 
span, time window, and slider labels. For example, 
the time span shows the timeline of each time-
enabled layer in the map, so users can compare the 
timeline of separate layers to each other. Th ey can 
display time in discrete units or cumulatively and 
only show data that falls within the time window. 
Time-enabled maps show trends, patterns, and 
changes in data over time. High demand exists 
for these types of maps, especially during natural 
disasters, when they are instrumental to personnel 
planning and managing the response to crises. Th e 
public can also follow news and developments via 
online maps to get a clear understanding of the 
impact of a disaster over time, whether it’s an oil 
spill, an earthquake, a wildfi re, or the spread of a 
communicable disease. 

Share Presentations Using ArcGIS 
Explorer Online
Users can now easily share “presentation” slide 
shows in the new version of ArcGIS Explorer 
Online. Direct URL access makes it much simpler 
to share presentations with those who have never 
used the application before. Th e presentation 
interface in ArcGIS Explorer Online enables users 
to easily make dynamic interactive presentations 
in minutes.

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

View and confi gure time-enabled maps that 
include temporal services.

ArcGIS Online: What’s New?

Updates to the World Street Map include street data at large scale for a number of locations 
around the world.

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

all users who want to build their own geocoding 
solutions using their own data or supplement Esri’s 
existing locators with specifi c data.

New Free Online Tools Th at Bring Maps to Life
Th e latest update to the ArcGIS Online website 
includes many additions and improvements that 
make it easy to design great-looking web maps to 
share with others, embed in web pages or blogs, or 
use in web applications.
 Users can now add pop-up windows, create ed-
itable layers, and use time-enabled web maps us-
ing the ArcGIS web map viewer or ArcGIS Explorer 
Online, both accessible via ArcGIS.com. Th ey can 
then share and use these maps in other ArcGIS 
clients, such as ArcGIS Desktop and ArcGIS apps 
for smartphones.

Pop-up Windows
Pop-up windows are useful for conveying pertinent 
and detailed information about specifi c features in 
web maps. Information for pop-up windows can 
come from either an editable layer created directly 
in the map or an existing service layer that some-
one else published and users want to add to the 
map. For example, users creating hiking trails maps 
can provide details by adding a pop-up window for 
each trail to display a title, brief description, photo 
or image, and a URL to a related website.
 Users can also display diff erent types of charts 
in the pop-up window for comparing information 
or showing statistics for a particular population or 
location, such as consumer spending behavior in 
diff erent market areas. When working with service 
layers that someone else created and published, 
users have feature-specifi c information derived 
from the attribute set available in the map or 
feature service. Th ey can still confi gure pop-up 
windows, but any text or formatting will apply to 
all pop-up windows. Users working with a map 
service that they own can save pop-up window 
confi gurations as a layer property so the pop-up 
windows are automatically enabled on other web 
maps that include the service.

Ability to Edit Layers—
Th e Key to Crowdsourcing
Th ere are two ways to add an editable layer to an 
ArcGIS web map: (1) adding an existing feature 



Many organizations have asked how they can 
duplicate the capabilities of the ArcGIS Online 
website behind their organization’s firewall or in a 
private cloud. The answer is Portal for ArcGIS—a 
customizable version of the ArcGIS Online website 
that provides the same collaboration and sharing 
tools but in an organization’s secure on-site or 
cloud-based environment. Portal for ArcGIS be-
comes the central repository for an organization’s 
authoritative content that can only be accessed 
by users inside the organization. It gives them 
the capability to quickly and easily build maps, 
share these with the entire organization, and 
form groups and communities to collaborate on 
projects and exchange project-based information.
 Users can create maps with the integrated web 
map viewer or use ArcGIS Explorer Online or 
ArcGIS Desktop and access shared layers and task 
services, for example, analytic models, to add to 
their maps. These maps can then be shared with 
everyone in the organization or just specific groups. 
Developers inside the organization can access 

Portal for ArcGIS—New Software Product for Making Maps, 
Sharing, and Collaborating in a Secure Environment

Organizations	can	customize	the	look	and	feel	of	Portal	for	ArcGIS.
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or just with a specific group that is collaborating 
on a project or that has formed around a common 
interest. In addition to sharing their maps, users 
also have the ability to embed maps on a web page 
or a blog with just a few clicks.
 Searching for items not only is based on tags but 
also considers frequency of use, amount of details 
provided, and ratings and comments others have 
added to a specific item. Maps created and shared 
by one person can be used by someone else and 
made into new maps by adding additional layers 
then sharing them again. 
 With Portal for ArcGIS, organizations have the 
option to use their own basemaps and reference 
layers or license ArcGIS Data Appliance to access 
global basemaps published by Esri, which include 
the World Topographic Map, World Street Map, 
World Imagery, and a number of reference and spe-
cialty maps. Web mapping application templates 
are also included. These templates give users 
different layout options that can be configured 
and quickly implemented without any program-
ming. Portal for ArcGIS also integrates with Esri 
Geoportal Server, a free, open source product that 
supports common and custom metadata profiles, 
for example, Federal Geographic Data Committee,  
International Organization for Standardization, 
and Dublin Core.
 Why should an organization implement Portal 
for ArcGIS instead of using the publicly available 
ArcGIS Online website? While the ArcGIS Online 
website supports private sharing of items through 
groups, certain business needs dictate that orga-
nizations keep their content secure behind their 
own firewalls. This may include sensitive data for 
doing confidential research or data with strict 
privacy controls, such as health care data. The 
administrative and account management tools 
provide system administrators with the ability to 
manage users, groups, and shared items and set 
user storage limitations. An identity store provides 
credentials for authentication and security and 
can be integrated with existing identity stores. 
Organizations can choose to implement a hybrid 
version of Portal for ArcGIS that allows access to 
the Internet for specific content or have the portal 
completely hosted by Esri as managed services.

Portal for ArcGIS will be available with the 
ArcGIS 10.1 release. In the meantime, users who 
would like to discuss their immediate needs can 
contact the Esri office near them or visit esri.
com/portal for more information.

shared content for use with ArcGIS Web Mapping 
APIs to create focused web, mobile, or desktop 

applications. Users can decide whether to share 
their content with everyone in the organization 
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The new version of ArcGIS Explorer Desktop (build 
1700) incorporates support for GPS. End users can 
fully integrate with their GPS devices to capture 
current locations, as well as waypoints and tracks.
 This release also supports spatial selection using 
shapes (points, lines, areas) to query features using 
spatial operators such as contains, intersects, over-
laps, or within. Combined with the existing support 
for logical queries, this provides a powerful set of 
capabilities that enables users to derive more value 
from their data.
 ArcGIS Explorer Desktop is a free GIS viewer 
that gives end users an easy way to explore, dis-
cover, visualize, and share geospatial information 
and authoritative data with a broad audience.
 The new release includes many other geo-
capabilities, such as image georeferencing and the 
ability to add geotagged photos directly to the map 
at their tagged location or geotag photos manually.
 Other enhancements include spatial 
query against KML and query by attribute of layer 
packages.

Download ArcGIS Explorer Desktop by visiting 
esri.com/arcgisexplorer.

GPS Support Fully Integrated in ArcGIS Explorer Desktop
 One of the Many New Features Available with Latest Release

ArcGIS Explorer Desktop has integrated GPS support, allowing it to be used with GPS devices to capture current location, along with 
waypoints and tracks.

ArcLogistics sites now have more options to cre-
ate more efficient realistic route plans. The new 
improvements allow dispatchers to account for 
drivers’ daily break times, such as 15-minute and 
1-hour lunch breaks. These new settings will help 
dispatchers better account for the actual time it 
takes to complete a route when creating the day’s 
plan. Additional settings include the ability to allow 
driver intermissions only after a certain amount of 
driving hours or after a minimum number of work 
hours are satisfied.
 Additionally, dispatchers can now build in 
actual arrival and departure delays in addition to 
service time at an individual stop. An example of 
an arrival/departure delay would be the amount 
of time a driver has to take to find parking or exit 
a large facility such as an apartment complex or 
corporate campus. The new arrival/departure de-
lay settings are in addition to setting actual service 

ArcLogistics Update Gives Commercial/Professional Drivers a Break
times for each stop (once the driver or crew can 
actually start work) and help ensure that actual 
service time at each stop is being considered dur-
ing the route planning.
 Another improvement is the addition of 
several new Barrier types, including “slow down” 
polygons that allow tunable speed settings on all 
streets within the polygon. Dispatchers with local 
knowledge of a town or neighborhood can use the 
polygons to override speed limits on the streets 
within the polygon to better reflect vehicle speeds 
at certain times of the day.

To see a complete list of all improvements in the 
recent update and to try ArcLogistics for free for 
30 days, visit esri.com/arclogistics.

Create multiple barriers that affect your route, such as slow down polygons and 
point barriers. Left: With ArcLogistics, you can now set multiple breaks for your 
drivers that occur throughout the workday.
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Remote sensing has made it possible to collect 
data on features and processes in the ocean 
over very broad scales, including bathymetry. 
Remote sensing is often thought of as space- 
borne or airborne, but for bathymetry, it is the 
waterborne sensing that is key. This is because 
sensors on satellites and aircraft are great at see-
ing the surface of the ocean but generally can-
not look deeply into the water column, where 
the electromagnetic energy that they rely on 
is dissipated. Therefore, what can be perceived 
of the water column and the ocean floor must 
be done mostly with the aid of sound (acoustic 
remote sensing), as sound waves are transmit-
ted both farther and faster through seawater 
than electromagnetic energy. To “see” the ocean 
floor, sound is essential not only for determin-
ing depth to the bottom but also for detecting 
its varying properties. In addition, the intensity 
of this reflection, or backscatter, can be used to 
resolve the shapes of objects or the character of 
the bottom (e.g., heavily sedimented and thus 
nonreflective, or glassy with fresh lava flows 
and thus extremely reflective). This makes it 
possible for us to understand the geomorphol-
ogy of the ocean floor, especially with the aid of 
GIS to organize, integrate, and prepare intuitive 
maps from the acoustic remote-sensing data 
and, further, to develop methodologies with 
ArcGIS (through an Esri university site license) 
and tools for translating bathymetric data into 
useful products for characterizing and predict-
ing benthic habitat and species assemblages.
 American Samoa is home to many natural 
treasures, among them two of the most unique 
coral reefs in the world: the Fagatele Bay 
National Marine Sanctuary, which is the small-
est, remotest, and only true tropical coral reef 
of the 13 sites within the US National Marine 
Sanctuary System, and the National Park of 
American Samoa, the only one south of the 
equator and with territory both on land and 
underwater. American Samoa (as opposed to 
the independent nation of Samoa directly to the 
west) is the only US territory south of the equa-
tor and is composed of five volcanic islands 

Exploring the Deeper Reefs and Volcanic Provinces 
of American Samoa 
By Dawn J. Wright, Department of Geosciences, Oregon State University, and 
Jed T. Roberts, Oregon Department of Geology and Mineral Industries

Slope calculation of multibeam bathymetry of American Samoa and the broader Eastern 
Samoa Volcanic Province reveals scores of seamounts (51 previously undocumented). The 
slope grid is 200-meter resolution. 

Bathymetry of American Samoa and the broader Eastern Samoa Volcanic Province. The multibeam bathymetry is 200-meter resolution, but 
for visual continuity, a 1-kilometer grid of bathymetry derived from the satellite altimetry of Sandwell and Smith (1997) is used as a backdrop 
(for this and the other figures). Map projection for this and all other figures is Mercator, and the map geodetic datum is WGS-84.
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(from west to east: Tutuila, Anu’u, Ofu, Olosega, 
and Ta’u), as well as two small coral atolls, Rose 
and Swain. 
 Tectonically, the entire Samoan archipelago 
lies just east and 100 kilometers north of the 
subduction of the Pacific Plate beneath the 
northeastern corner of the Australian Plate 
at the Tonga Trench. In fact, this part of the 

world was most recently in the news after the 
magnitude 8.1 Tonga/Samoa earthquake of 
September 29, 2009, the deadliest in the region’s 
history, with 9 deaths in Tonga, 149 in Samoa, 
and 39 in American Samoa, and with more than 
$150 million in damage. The Samoan chain is 
also unusual in that the islands are largest at the 
western end (Savai’i, Samoa) and deeply eroded 
in the middle (Tutuila, American Samoa); also, 
the easternmost feature (Rose Atoll, American 
Samoa) is a coral atoll that breaches the surface 
of the ocean instead of an active underwater 
volcano (seamount). In the Hawaiian archipel-
ago, far to the north but oriented along a similar 
azimuth, these characteristics are completely 
reversed. However, the recent discovery of the 
underwater volcano Vailulu’u to the east of the 
Samoan chain provides strong evidence for a 
hot spot (as opposed to a “plate tearing”) origin 
for the islands and one that is consistent with 
the westward plate movement of the Pacific.
 Researchers have recently focused on com-
piling the latest available bathymetry (the first 
regional-scale compilation of 14 cruises from 
1984 through 2006) to understand the geomor-
phology of the entire Eastern Samoa Volcanic 
Province, which covers 28,446 square kilome-
ters, with depths ranging from about 50 to 4,000 
meters. Analysis of this high-resolution data 
reveals scores of previously undocumented 
seamounts. In addition to calculation of slope 
from the bathymetry, a shape analysis was con-
ducted in which summit and basal diameter, 
slope of flank in cross section, basal depth, 

height, and azimuth were used to calculate 
basal and summit area, average height and 
slope, flatness (ratio of summit to basal area), 
elongation (ratio of basal minor to major axes), 
and volume ( full methods, summary statistics). 
In addition, an exponential distribution model 
has been used to estimate the areal distribution 
seamounts across the American Samoa region, 
the first such analysis to be performed in a 
region of extensive mantle plume activity. The 
result of 2.8 ± 0.2 seamounts per 1,000 square 
kilometers is within expectations for other 
regions of the Pacific Plate but toward the low 
end. Until the exponential distribution model is 
applied to another area of hot spot volcanism, 
regional variation with respect to seamount 
density remains unclear.
 The Tulaga-Malumalu volcanic complex is 
connected on the ocean floor to the eastern 
edge of the main American Samoa island of 
Tutuila by a 40-kilometer rift. Malumalu has a 
young morphology, with few slope failures and 
a near-circular footprint. Tulaga exhibits a more 
erosive state. Its highly elongated form results 
from voluminous and continuous volcanic 
outpouring initiated at the southeastern flank 
of Tutuila. A brief lapse in shield volcanism 
creates a shallow saddle between Tulaga and 
Malumalu. Numerous small seamounts dot this 
coincident flank.
 Tama’i, Soso, and Malulu are relatively 
small seamounts, with volumes of 58, 232, 
and 566 cubic kilometers, respectively. These 
seamounts have not yet been sampled, and 



thus no studies of their geochemistry have been 
performed; little is known of their origins. All 
three are characterized by basal depths much 
deeper than those of en echelon seamounts 
(about 4,800 meters) and demonstrate unde-
veloped morphologies. Soso is unique in that 
it shows a clear structural relationship with 
the northeastern secondary rift extending from 
Tutuila. Tama’i and Malulu exhibit no such 
relationships with en echelon seamounts. While 
Tama’i is 30 kilometers north of Tutuila, there 
are smaller seamounts in the intervening space, 
suggesting that it is perhaps also a satellite of 
the Tutuila rift system. Th e mechanism for this 
association is not clear, however.
 In the current global census of seamount 
habitats, which are some of the richest bio-
logical hot spots in the oceans (e.g., providing 
important habitats for coral, invertebrates, 
benthic fi sh, sea turtles, and sharks), only 200 
have been sampled, and in no systematic fash-
ion, but detailed results from these studies hold 
promise for exploring a possible relationship 
between seamount shape and habitat. Indeed, 
studies of topographic/bathymetric position 
index indicate that it is important for species 
richness along a vertical biodiversity gradient. 
Th ree Pisces V submersible dives were made 

to the submerged seamount fl anks of Tutuila, 
where relatively mesophotic (lower light level) 
reefs with little human impacts occur. Th e dives 
found that the base of extensive "live bottom" 
(coral cover ≥20 percent) was at about 36 meters 
in depth, and 91 species of fi sh and 32 species of 
invertebrates (including nine never before seen 
in the area) were identifi ed.
 Knowledge of American Samoa mesophotic 
reefs is very limited, as they are the deepest 
and among the farthest in the archipelago 
from humans and thus help delineate what 
unimpacted coral reefs are like in the territory. 
Unfortunately, there are no good examples of 
shallow, unimpacted reefs around Tutuila, 
where human impacts are greatest. Th erefore, 
knowledge about natural, unimpacted reefs 
in the territory—including these deep, meso-
photic reefs—is very important for gauging 
the impacts humans have had on reefs in the 
region.

About the Authors
Dawn J. Wright is professor of geography and ocean-
ography at Oregon State University and director of 
the Davey Jones’ Locker Seafl oor Mapping/Marine 
GIS Laboratory. She has authored and edited sever-
al books, including Arc Marine: GIS for a Blue Planet 

Information Science, Transactions in GIS, and the 
Journal of Coastal Conservation. She is a member of 
the National Academy of Sciences’ Ocean Studies 
Board and a fellow of the American Association 
for the Advancement of Science. Jed T. Roberts 
is with the Oregon Department of Geology 
and Mineral Industries. Recent projects have 
included GIS support and cartography for the 
modeling and mapping of tsunami inundation 
for Oregon’s coastline (funded through NOAA’s 
National Tsunami Hazards Mitigation Program) 
and hazard modeling, GIS support, and cartog-
raphy for mapping the exposure of buildings 
and infrastructure to Mount Hood’s volcanic 
hazards (funded through the US Geological 
Survey’s Cascades Volcanic Observatory).

For more information, contact Dawn Wright 
(e-mail: dawn@dusk.geo.orst.edu). For more 
information about seafl oor mapping eff orts in 
and around the American Samoa region, see 
the Oregon State University Davey Jones Locker 
Lab website dusk.geo.orst.edu/djl/samoa. 
GIS data, metadata, and other resources 
are available there, as well as in Data Basin’s 
Aquatic Conservation Center online at www.
databasin.org/aquatic-center. Parts of this 
article were extracted from the author’s Esri 
Press publication Undersea with GIS (2002). Full 
references for this article can be found online at 
esri.com/arcnews.
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Tidal streams are sea currents created by pe-
riodic horizontal movement of the tides, often 
magnified by the shape of the seabed, where 
water is forced to flow through narrow chan-
nels or around headlands. Tidal stream energy 
extraction is derived from the kinetic energy of 
the flow, analogous to the way a wind turbine 
operates in air.
 Supported by Congress through the Energy 
Policy Act of 2005 and the Energy Independence 
and Security Act of 2007, the Wind and 
Hydropower Technologies Program within 
the Office of Energy Efficiency and Renewable 
Energy in the US Department of Energy (DOE) 
substantiates an accelerated deployment of wind 
and water power technologies with improved 
performance and lower costs. Water power 
goals of the program involve understanding 
the potential of advanced marine hydrokinetic 
technologies for energy generation from ocean 
currents and tides. A variety of conversion de-
vices are currently being proposed or are under 
active development, from a water turbine similar 
to a scaled wind turbine driving a generator via 
a gearbox to an oscillating hydrofoil that drives 
a hydraulic generator. Tidal energy is one of the 
emerging technologies in the renewable sector 
and is set to make a contribution to carbon-free 
energy generation. But the first step in assessing 
the power potential involves mapping the exist-
ing kinetic energy of the tidal currents.

Tidal Stream Power Potential Assessed
Highlights

 � ArcGIS helps define the most suitable 
locations for tidal stream power 
conversion.

 � GIS-based analysis incorporates 
physical, environmental, and 
socioeconomic aspects to select 
optimum locations.

 � A proof of concept was demonstrated 
for the state of Georgia.

 As part of these goals, in a study funded 
primarily by DOE, the National Science 
Foundation, and the State of Georgia, research-
ers from the Georgia Institute of Technology 
assessed the tidal stream power potential along 
Georgia’s coastline, defining the most suit-
able locations for possible power conversion 
projects. As outlined in its recent publication in 
the Journal of Renewable and Sustainable Energy 
Reviews, the team used an extensive set of GIS 

Tidal stream power density filtered by a minimum value.
 

data from major sources that include National 
Oceanic and Atmospheric Administration 
Electronic Navigational Charts; National 
Geophysical Data Center and Environmental 
Sensitivity Index maps; and the United States 
Geological Survey, United States Census 
Bureau, and Environmental Protection Agency. 
State and local environmental information 
was also accessed at the Georgia Department 
of Natural Resources and US Fish and Wildlife 

Service. They categorized the geospatial data 
gathered from these sources into three main 
conceptual layers: the physical realization layer, 
the environmental constraints layer, and the 
socioeconomic constraints layer. These layers 
include information on the basic geometry and 
physics of the problem that sets the physical 
boundaries; areas that are of environmental 
concern, such as habitats of endangered 
species; and regions of social and economic 

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.



Normalized	distance	to	transportation	lines	from	the	suitable	locations	for	tidal	stream	power	
conversion was defined. 

Exclusive (red), critical (yellow), and favorable (green) areas for tidal stream power conversion 
were established. Bathymetry was filtered by a minimum depth. 

concern, which involve restricted areas (e.g., 
shipping lanes) or favorable locations (e.g., 
developed areas).
 Through an Esri university site license 
agreement, the team used ArcGIS extensively 
to analyze the data in these layers to identify 
suitable locations. A set of parameters that 
are necessary to evaluate the suitability and 
classify the favorability of a site for power 
conversion was established based on site selec-
tion practices from other marine renewables, 
hydropower systems, and wind energy projects. 
Data from different sources was merged into 

separate themes with the help of ArcGIS; the 
favorable and restricted areas were defined by 
merging the related features, the environmen-
tally sensitive areas were marked as critical and 
were quantified, and the raster data for depth 
and tidal power density were spatially filtered 
for minimum values using the ArcGIS Spatial 
Analyst extension. The maps were masked to 
exclude the restricted areas, and the distances 
to transportation and transmission lines and fa-
vorable areas were computed using the Spatial 
Analyst toolbox. The final results were obtained 
after calculating the power density, accessibility, 

and environmental scores by overlaying these 
values on the masked maps in ArcGIS. 
 “The GIS portals that serve as public gate-
ways to data sources, such as Geodata.gov for 
countrywide geographic data, were very helpful 
in accessing the data,” says Zafer Defne, the 
postdoctoral research fellow who implemented 
the decision support system. Coastal zones are 
very complex systems of dynamic nature where 
human activities, sensitive biological fauna, 

and changing physics overlap. Implementing a 
methodology for selecting suitable sites for tidal 
power conversion was only possible by using 
the available geospatial data and relevant GIS 
tools.

For more information, contact Zafer Defne, 
Georgia Institute of Technology (e-mail: zafer.
defne@gatech.edu).
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Throughout history, understanding the ocean 
depths has been of significant interest. Being able 
to navigate the ocean waters has led to the rise 
and fall of empires; the discovery of new countries; 
and, recently, the use of their natural resources to 
sustain those who reside on land. The technology 
used today to chart the ocean floor is much more 
accurate than early techniques, which included 
throwing a premeasured heavy rope or cable over 
the side of a vessel or listening for the distant ping 
of a single-beam sonar device. 

Comprehensive Bathymetric Data Management 
Made More Efficient
Highlights

 � The maritime industry now has tools 
and infrastructure to easily manage its 
information.

 � Maritime GIS users maintain a 
historical archive for comparing legacy 
with modern data.

 � For quality assurance, operators can 
identify areas of overlapping data to 
ensure accurate data collection. 

 Today, multibeam sonar may be used, featuring 
hundreds of narrow, adjacent beams arranged in 
a fanlike swath, providing high angular resolution 
and accuracy. Capturing this massive amount 
of data requires technologies that expediently 
process the information and create the products 
necessary to understand it.
 Esri and IVS 3D, an Esri Partner of Portsmouth, 
New Hampshire, are collaborating to create 
a workflow that hydrographers can rely on to 
capture this large amount of data. The companies 
have integrated their respective software, ArcGIS 
and Fledermaus, so hydrographic surveyors 
can bring bathymetric data directly into the GIS 
environment to not only map the ocean floor but 
also use the information for further analysis and 
visualization.

GIS for Hydrographers
Fledermaus is used internationally by government, 
commercial, and academic clients in all areas 
of ocean mapping. Scientists and engineers use 
the software for processing, quality control, and 

analysis of multibeam sonar and related data. The 
software provides significantly improved efficiency 
in nautical charting, geologic interpretation and 
assessment of seabed habitats, and identification 
of geohazards during engineering development 
work.
 Now, using a seamless workflow, Fledermaus 
users can move bathymetric data from a tradi-
tional file-based desktop system directly into an 
ArcGIS geodatabase. They can then deploy the 
many capabilities of ArcGIS to analyze, author, and 
serve the data for charting and analysis. 
 Using a bathymetric geodatabase brings many 
advantages to maritime GIS users. They can 
maintain a historical archive for comparing legacy 
survey data with modern data and updated charts. 
They can also leverage bathymetric data by using it 
with other databases for a wide range of purposes, 
such as oceanography, coastal zone management, 
and meteorology, that require seafloor informa-
tion. In addition, users can easily edit their nautical 
products based on new and updated bathymetric 
information. 

Creating Solutions
Taking advantage of this integration is Geomatics 
Data Solutions, a small organization with of-
fices in British Columbia, Canada, and San Diego, 
California. Focused on providing end-to-end geo-
spatial processing applications for organizations 
needing bathymetric data, the company takes 
raw information and processes it to create final 
products such as nautical charts and geospatial 
databases. 
 Geomatics Data Solutions uses Fledermaus 
and the company’s own add-on software solu-
tion, GreenC Solutions, for bathymetric lidar data 
editing. Then, the data QA/QC team uses both 
Fledermaus and ArcGIS to process and analyze the 
data.

 As a majority of lidar products are created in 
ArcGIS formats, the combination of ArcGIS and 
Fledermaus aids processing. “This integration 
allows us to further streamline our process to get 
from raw data to final product more seamlessly 
and efficiently than we could before,” says Carol 
Lockhart, cofounder and commercial manager, 
Geomatics Data Solutions.
 Geomatics Data Solutions uses ArcGIS and 
Fledermaus together in two important ways:

Using ArcGIS, operators can identify 
areas of overlapping data to check for 
quality assurance. (Credit: Shallow Survey 
Conference 2001/2008 and NOAA)

Esri’s bathymetric information system supports cloud computing mapping services via a 
maritime ArcGIS Server application, as well as desktop-based tools for updating navigational 
products. (Credit: Shallow Survey Conference 2001/2008)



Flight Line Editing
For areas of shoreline that are too shallow for 
traditional vessel-based technologies, airborne 
missions to collect flight lines are required. The 
acquired flight lines are stored in a geodatabase 
that also includes spatial areas defined as polygons 
to build custom Pure File Magic (PFM) files, the 
standard data structure developed at the US 
Naval Oceanographic Office, for data editing. The 
polygons are used to define the PFM extent, and 
the flight lines identify which files need to be read 
to import data to the PFM. Once created, the data 
can be viewed and edited in IVS 3D’s software. 
Elevation surfaces and survey coverage extents 
created during editing are easily transferred to a 
geodatabase for further analysis, charting, and 
delivery to clients. For expedience, as well as 

quality assurance issues, it is important to be able 
to do this in an automated way when dealing with 
datasets that span a large spatial and temporal 
extent. 

Quality Assurance
Fledermaus and ArcGIS can be used for qual-
ity assurance and checking. All lidar projects are 
planned with some side overlap between adjacent 
flight lines to ensure accurate data collection. 
Using ArcGIS, operators can identify areas of over-
lapping data from adjacent lines then do a statisti-
cal comparison from one line’s surface to another. 
Geomatics Data Solutions uses either Fledermaus 
Cross Check or ArcGIS to compute the statistical 
comparison, depending on whether a triangulated 
irregular network or grid is used.

Opening the Doors to a Marine 
Spatial Data Infrastructure
The large volume of many oceanographic and 
bathymetric datasets can make exporting and im-
porting inefficient and prone to inaccuracies, but 
IVS 3D’s partnership with Esri provides clients—
many of whom are ArcGIS users—with a seamless 
connection to the power of an enterprise GIS.
 “This has benefits for many additional 
geoprocessing features and off-the-shelf tools 
for publishing products and distribution,” notes 
IVS 3D’s general manager Lindsay Gee. “Many 
governments around the world have recognized 
the benefits of establishing a national spatial data 
infrastructure [SDI], and our integration with 
GIS allows clients in the marine environment to 
be directly part of a national digital geospatial 
framework without the need to build complicated 
connections between the marine and national 
SDIs.”
 Fledermaus software is valuable to bathymetric 
geodatabase design within the development 
of Esri’s bathymetric information system. This 

system is composed of a data model that helps 
users organize bathymetric and survey data and 
communicate with other data models such as Esri 
Nautical Solution, Arc Marine, and petroleum and 
pipeline models. Esri’s bathymetric information 
system will support cloud computing mapping 
services via a maritime ArcGIS Server application, 
as well as desktop-based tools for updating naviga-
tional products. 

For more information on IVS 3D and how 
its visualization and analysis software is used 
in the nautical industry, contact Lindsay Gee, 
general manager (e-mail: info@ivs3d.com) or 
visit www.ivs3d.com. For more information 
on Geomatics Data Solutions, contact Carol 
Lockhart, owner, Geomatics Data Solutions 
(e-mail: info@GeomaticsDS.com) or visit www.
GeomaticsDataSolutions.com. Find more 
information on Esri and how its GIS software is 
used in the hydrographic community by e-mailing 
bathymetry@esri.com or visiting esri.com/
oceans.

ArcGIS and Fledermaus bring bathymetric data into an environment for a wide variety of 
uses, including coastal charting. (Credit: NOAA)
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Started in 1921, Rally Poland is the second-
oldest car rally in the world after the Monte 
Carlo Rally. The original event “traveled” from 
the Cracov region to Kłodzko Valley, Carpathia, 
Lower Silesia, and Wrocław and finally to 
Mikołajki, between Tałty Lake and Mikołajki 
Lake. Nowadays, the rally delights spectators 
and participants with its beautiful scenery, 
including vast lakes, mainly coniferous forests, 
blooming meadows, and natural channels 
intersected by narrow wooden bridges. 
 Because Rally Poland takes place in one of the 
most picturesque Polish regions—Masuria—
analyses were performed to assess its impact 
on the environment. Several factors were 
measured: noise levels (which may disturb for-
est animals), contamination from heavy metals 
(from car fumes) in the trees, influence on the 
infrastructure, and fans' impact on the forest 
and its surroundings circling Kruklin Lake. 
 Most measurements were collected using 
professional instruments (e.g., sonometer). The 
amount of CO2 emission was taken from the 
cars’ manufacturers, while the content of harm-
ful elements in pine (Pinus sylvestris) needles 
was analyzed in laboratory tests. Because Rally 
Poland and its impact on the natural environ-
ment have spatial dimensions, GIS was used to 
perform spatial data analyses. 
 To check how the rally influences the envi-
ronment in different areas, three sectors were 
defined: open area, deep forest, and around the 

Does Rally Poland Leave Kruklin Forest Like It Found It?
An Environmental Impact Assessment of the Event
By	Michał	Zugajewicz,	Director,	Enviro	Solutions

Highlights
 � Environmental impact of the rally was 

assessed with GIS.
 � 3D	visualization	based	on	a	digital	

terrain model and digital surface 
model were created with ArcGIS. 

 � The data terrain model was presented 
using anaglyphs (stereo view 
projection mode), creating a 3D 
illusion and increasing visual realism.

lake. The data prepared beforehand was used to 
create layers containing information related to 
land cover. These included such objects as the 
forest, single trees, buildings, hillocks, roads, 
and forest vistas. 
 To analyze noise dispersion, all elements 
mentioned above were joined using the Raster 
Calculator in ArcGIS, allowing them to be 
treated as barrier objects for each particular 
sector. Next, values of the noise transmission 
(permeability) for buildings, trees, and hillocks 
were assigned, and using the Cost Distance 
option, the spread of noise was determined. 
Additionally, a special acoustic application, 
HPZ’2001, was implemented to create three 
buffer ranges—98 dB (source), 60 dB (limit for 
farm housing areas), and 55 dB (limit for single-
family housing areas)—all on the basemap of 
the aerial photographs. 
 Such calculations helped determine places 
where increased noise could frighten wild 
animals, including deer, roe deer, boars, 
hares, foxes, beavers, and even lynxes, as well 
as disturb forest birds and their nestlings. 
Additionally, using a buffer tool, ranges of fume 
emission (based on noise dispersion) for each of 
the three sectors were generated.
 ArcGIS was also used to check which re-
gions of each area of interest assimilation and 
photosynthesis rates are likely to be higher 
due to solar illumination. For these purposes, 
aspects were calculated. Such analyses helped 
show where the sun possibly shines stronger 
and determine the areas of higher assimilation 
rates. Because the sun’s effects are strongest in 
the south, southeast, and southwest, such loca-
tions of trees on the surface were selected and 
delineated.
 Rally cars are not the only source of envi-
ronmental hazards. Motorsport fans are also 
an integral part of rallies and, unfortunately, 
sometimes pose a risk. Their activities may be 
associated with destruction of undergrowth, 
breaking tree branches, dropping litter in the 

forest, animal disturbance, trampling corn-
fields, and so on. But the most dangerous threat 
is starting a fire.
 Based on rally folders, brochures, and ob-
servation, points were defined showing places 
of high fire risk. Usually, these are locations of 
large clusters of fans, where cigarette butts, 
barbecues, and campfires can be situated. To 
determine ranges of the fire risk, the multiple 
buffer ring tool was used. Because fan sectors 
are oblong and rather narrow, three distance 
ranges (buffer rings) from the fire sources were 
defined with values of 20, 40, and 60 meters. 
This distance is probably the maximum range 
of fire spread coming from the grills, small 
fireplaces, and cigarette butts during the 
rally. At the end, single points from the layers 
representing forest were converted to polygons 
using an ET Geowizards tool. They were then Noise	dispersion	analysis	in	each	of	three	assigned	sections	of	the	Kozuchy	male	rally	stage.

Section of the rally located along Kruklin 
Lake on a narrow wooden bridge.



changed into three-dimensional data using an 
extrusion process. Finally, the buffer layer was 
applied to forest layers to illustrate places with 
the potential for fire.
 Apart from the risk calculations, other is-
sues were also researched. For instance, it was 
important to analyze areas convenient for fans 
to observe the rally. Some rally stages are rich 
in steep hills, called rally jumps. Such places are 
the favorite observation points of most fans. To 
determine visibility of the road from observa-
tion points, line-of-sight and viewshed tools 
were used. These provide a quick and simple 
answer to the questions, Will I see my favorite 
driver in action from that place? and If not, 
where is it best to go? 
 To show all analyzed phenomena from differ-
ent perspectives, as well as in a more realistic 
way, the author created a 3D visualization based 

on a digital terrain model and digital surface 
model. Using ArcGIS, several kinds of textures, 
representing various tree species, buildings, 
and rally fans, were applied to the model. Then, 
layers presenting results of each analysis were 
added to the project, and everything was placed 
together on the scanned map and aerial base-
maps. Finally, the model was presented using 
anaglyphs (stereo view projection mode), which 
created a 3D illusion, increasing visual realism. 
The author used ArcGIS to present an interac-
tive tour through the analyzed rally sections, 
simulating the sports car races and seeing how 
they affect the environment surrounding the 
rally route. 

About the Author
Michał Zugajewicz is director of Enviro 
Solutions and a specialist in information 

Result	of	the	noise	dispersion	analysis	of	one	of	three	assigned	sections	of	the	Kozuchy	male	
rally stage.

Rally car in action in Kruklin Forest.

technology applications in forestry and the 
environment. He is also a graduate of the 
International Masters Study Program in Forest 
Information Technology at the University of 
Applied Sciences in Eberswalde, Germany, and 
the Warsaw University of Life Sciences (Poland), 
as well as a 2010 winner of Esri international 

distributor ESRI Polska sp. z o.o.'s contest for 
the best thesis promoting GIS.

For more information, contact Michał 
Zugajewicz, director, Enviro Solutions (e-mail: 
office@envirosolutions.pl, tel.: 0048-501-540-
755), or visit www.envirosolutions.pl.
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The United States Forest Service (USFS) has been 
using GIS in various forms throughout its nine re-
gions in the continental United States and Alaska. 
Public lands in USFS’ national forests are vast, 
encompassing 193 million acres. GIS helps USFS 
meet long-term natural resource management 
goals for these lands. 
 The USFS Southwestern Region (Region 3) is the 
first USFS region to standardize its data by putting 
it into an ArcGIS geodatabase. The region includes 
Arizona and New Mexico and parts of Texas and 
Oklahoma, with a total of 11 national forests and 
3 national grasslands. The region’s GIS is a strong 
model for other regions to follow. The reason is that 
foresters using ArcGIS can better manage data, 
perform analysis, and generate reports and maps 
that are useful to managers and resource special-
ists for making decisions about land management 
activities.
 The region’s GIS is a distributed enterprise sys-
tem, with each national forest having its own GIS 
geodatabase. Because all these geodatabases have 
been built using the same standard, forests can 
easily share data with the regional server, which is 
located in Albuquerque, New Mexico. This makes 
it simple for forest managers to quickly access 
ecological data across the region and develop both 
local and regional views of forest and grasslands. 
This improves project planning, such as camp-
ground and road design, long-range planning, and 
inventory and assessment. GIS users can monitor 
land use and natural resources, analyze heritage 

US Forest Service Sees Regional Horizons
Southwest Foresters Round Up Data

Highlights
 � Geodatabase migration improves 

region-wide data access.
 � The riparian mapping project’s 

imagery inventory and modeling 
shows relationships.

 � A website drives geographic 
approach for forestry operations, 
management, and sciences.

and cultural sites, assess watersheds, and support 
other USFS activities and missions.
 The GIS enterprise system puts geographic 
analysis into the hands of forest personnel and pro-
vides natural resource data to the public. Getting 
to the point of reaping these advantages takes time 
and effort to develop standard data dictionaries 
and schemas. In addition, shapefiles and coverages 
must be migrated to the geodatabase.
 Working with the Tennessee Valley Authority 
and Esri Professional Services, the region was able 
to set up data standards. The GIS program man-
ager for the Southwestern Region, Candace Bogart, 
explains the work involved. “It took our team of 
five people three and a half years to complete the 
data migration. We designed a data dictionary that 
includes 15 themes. We made all the data digital 
and put everything in the same format. As for the 
return on investment—oh my gosh, I can’t even 
quantify it. We are really harvesting the fruit of all 
that labor.”
 A geodatabase enables users to maintain 
integrity of spatial data with a consistent, ac-
curate database. It provides a multiuser access 
and editing environment. This capability is highly 
valuable, since each forest agency is responsible for 
its database management and editing. Quality as-
surance tools from Esri Production Mapping were 
implemented for the project.
 Today, more than 450 USFS staff members 
use the enterprise GIS. USFS invited AllPoints 
GIS, an Esri Partner based in Denver, Colorado, 
to write a training program and hold workshops. 
Participants work with their own forestry data in 
class and are therefore able to start working on 
their projects immediately. It has been much easier 
and more efficient for the Southwestern Region to 
contract with AllPoints for the training program 
than to have its own staff conduct this training.
 Each of the regions’ forest supervisors’ offices has 
its own server. The regional office in Albuquerque, 
New Mexico, has a central AIX server that brings 
the distributed data together and enables users to 

The USFS Rangeland Allotment data layer helps foresters understand land use. Inset: Feature 
coordinates are captured in the field and uploaded to the geodatabase.

access it via an internal network. If, for instance, the 
GIS team needs to do road editing for an area in the 
Coronado forest, it accesses the Coronado regional 
office’s geodatabase. Because the structure of each 
forest’s database is the same, data is easy to access 
and use.
 The USFS Southwestern Region puts ArcGIS 
to work for a variety of forestry purposes. For a 
riparian mapping project, forest service ecolo-
gists wanted to know the location and attributes 
of the region’s riparian vegetation. Because this 
region has a lot of desert area, it is important to 
know where the riparian areas are to monitor and 
preserve them. They used data elevation models 
in the GIS to calculate valley bottom models and 
then construct indexes for wetness, adjacency, and 
steepness to create a data layer of valley bottoms. 
Another layer contains vegetation data. A relation-
ship of valley bottoms and vegetation was shown 
for a watershed. Large-scale aerial photography 
was also added to the project. 
 Making data available to the public is also an 
important part of the USFS Southwestern Region 
GIS staff ’s work. Using Esri Production Mapping, 
they export their region-wide and individual 
forest datasets to shapefiles and post them on 

their website for public consumption. Scientists, 
academics, and contractors can go to www.fs.fed.
us/r3, click GIS, and use the datasets for research 
and business purposes. The USFS Southwestern 
Region is using ArcGIS for forestry inventory and 
land management planning. An online, interac-
tive map helps staff access this information for 
developing a forest plan. Forest plan information is 
posted and viewed by the public via a GIS viewer 
that provides basic tools for panning, zooming, 
and layering data. The public can go to maps.
fs.fed.us/kaibab/mapviewer.jsp.

For more information, contact Candace Bogart, 
regional GIS program manager, USDA Forest 
Service Southwestern Region (e-mail: cbogart@
fs.fed.us). Bogart, who provided much of the in-
formation for this article, acknowledges the work 
of Geospatial Services Technology Center and 
especially Aaron Stanford, who created a template 
for the forest plan revision site that enabled the R3 
data to be dropped into the template and upload-
ed. She also acknowledges USFS Southwestern 
Region’s planning staff, Reuben Weisz, and the 
region’s GIS staff. 

LANDFIRE, the Landscape Fire and Resource 
Management Planning Tools Program, is a mul-
tiagency national mapping program that evolved 
from increased concern about wildfire severity 
and size. In 2001, the General Accounting Office 
(GAO) reported, “Federal land management 
agencies do not have adequate data for making 
informed decisions and measuring the agencies’ 
progress in reducing fuels. These processes re-
quire accurate, complete, and comparable data.”
 In addition to the GAO reports, federal agency 
policy related to fire/fuel planning, forest restora-
tion, and land health underscored the need 
for science-based planning. Federal scientists 
proposed LANDFIRE, a project with the objective 
of producing nationally consistent and locally 
relevant maps and data describing vegetation, 
wildland fuel, and fire regimes across the United 
States. 
 In 2002, the GAO reported, “On the basis of 
our review, LANDFIRE is the only proposed 
research project so far that appears capable of 
producing consistent national inventory data for 
improving the prioritization of fuel projects and 
communities.” LANDFIRE was funded, and the 
first suite of LANDFIRE data products, LF_1.0.0, 

LANDFIRE—Vegetation,  
Fuel, Fire, and More
By Don Long, Fire Ecologist, United States Forest Service

Highlights
 � All spatial aspects of LANDFIRE are 

managed and processed within the 
ArcGIS environment.

 � ArcGIS toolbars were developed 
to facilitate data download and 
processing.

 � Decision tree models were used to 
map vegetation, fuel, and fire layers 
using ArcGIS.

was completed in 2009. LF_1.0.0 has 23 layers 
for the conterminous United States, 17 layers for 
Alaska, and 16 for Hawaii. 
 LANDFIRE created and currently updates 
30-meter raster data describing vegetation, 
major disturbances, and fire/fuel characteristics 
for the United States. It is the first midlevel-
resolution national mapping program providing 
geospatial products to support natural resource 
management and fire/fuel planning. The most 
recent version, LF_1.1.0, incorporates vegeta-
tion transitions for disturbances from 1999 to 
2008. Disturbances include fire, vegetation 
management, weather events, and insect/
disease. Disturbance causality in the LANDFIRE 
disturbance grids 1999–2008 is determined in 
part using the user-contributed Events geoda-
tabase, which is available for download.
 Esri products are the backbone of data 
processing and delivery for LANDFIRE data 
products. Georeferenced plot data (available 
to the public) describing vegetation and fuel 
attributes is the basis of all mapping and resides 
in the LANDFIRE Reference Database (LFRDB). 
All spatial aspects of the LFRDB are managed 
and processed within the ArcGIS environment. 
Plot-based decision tree models were used 
to map vegetation and fuel/fire layers, with 
pre- and postprocessing/analysis performed 
using GIS. Toolbars were developed—the Total 
Fuel Change and the LANDFIRE Data Access 
Tool (LFDAT), utilizing Visual Basic .NET and 
ArcGIS technology—to facilitate modifications 
to mapping rule sets for updates/improvements 
and the creation of the LANDFIRE fuel layers 
for management scenario building in the case 
of the former and to facilitate data download 
and processing of LANDFIRE data for the 



Canada grows 10 percent of the world’s forest 
cover and 30 percent of the world’s boreal forest. 
There are approximately 347.7 million hectares of 
forests in Canada. During the past 35–40 years, 
Canada has converted 3.3 million hectares of its 
forestland to other uses, which is about 1 percent 
of its total forested area. 
 Canada is a signatory of the Kyoto Protocol 
and is obligated to report greenhouse gas sources 
and sinks associated with aforestation and defor-
estation. To do so, it has implemented a national 
forest sector carbon accounting system that brings 
together data from multiple resources, including 
a national forest inventory, growth and yield data 
from sample plots, statistics on change agents, 
and land-use change calculated from remote-
sensing data. The accounting method integrates 
image processing and GIS analysis to monitor 

Canadian Deforestation Mapping and Carbon 
Accounting for Kyoto Agreement

Highlights
 � The convergence of GIS imagery aids 

CFS to meet its wide range of imagery 
requirements	and	maximize	the	value	
of its spatial data. 

 � ArcGIS delineates individual 
deforestation events and stores each 
one’s accompanying attribute details.

 � ArcGIS is used for data management 
and analysis that support the 
understanding of forest events.

Status of the deforestation mapping project is shown by sector.

latter, which also includes the Geospatial Data 
Abstraction Library.
 To meet spatial analysis needs, LANDFIRE 
products are delivered in GIS from the LANDFIRE 
Data Distribution Site (DDS) hosted at the US 
Geological Survey’s Earth Resources Observation 
and Science Center. Mosaics provide seamless 
delivery in the DDS, where users can view, select, 
and download data.
 LFDAT is an interface between the DDS and 
GIS that allows users to easily locate an area 
of interest, draw an extent within ArcGIS, and 
download data. Options to modify data formats 
and projections are also available in LFDAT. 
 Work on both the LFRDB and Events geoda-
tabases is ongoing. Users can learn more about 
this effort and how to contribute data at www.
landfire.gov. Future additions to these data-
bases will help inform updates of the LANDFIRE 

data products. Updates will continue to incor-
porate feedback from users, as well as mapping 
transitions in vegetation caused by disturbances. 
Remaps will incorporate methods resulting from 
ongoing research and development in the areas of 
vegetation, fuel, and disturbance mapping.

About the Author
Don Long is the science lead for the LANDFIRE 
program, which he has been with since its 
inception. He is a fire ecologist working for the 
USDA Forest Service at the Fire Lab in Missoula, 
Montana. 

For more information, contact Don Long, fire 
ecologist, USDA Forest Service (e-mail: dlong01@
fs.fed.us), or visit www.landfire.gov to learn 
about the LANDFIRE program and data products 
and to begin downloading data.

LANDFIRE delivers more than 20 seamless layers at a national extent, regardless of 
ownership.

deforestation and calculate the carbon storage and 
changes, which are essential for Canadian national 
assessments. 
 The process was begun by developing standards 
for consistency that can be used for data review 
across the country, as well as meeting the measure-
ment standards of the United Nations Framework 
Convention on Climate Change (UNFCCC), which 
is the international environmental treaty to which 
Canada has agreed. 
 Canada’s forest carbon reporting system is 
called the National Forest Carbon Monitoring, 
Accounting and Reporting system. The 
Canadian Forest Service (CFS) uses the Carbon 
Budget Model of the Canadian Forest Sector 
within this system to estimate emissions and 
removals associated with land conversions to 
and from Canada’s forests. Researchers use the 
Carbon Budget Model to assess carbon stock 
change over time. This model simulates forest 
carbon stocks in aboveground and below-
ground biomass, litter, deadwood, and organic 
carbon soil. The results of analyses are included 
in Canada’s annual greenhouse gas inventory 
and National Inventory Report. Estimates date 
back to1990.
 The Natural Resources Canada—Canadian 
Forest Service tracks what is happening to the 
country’s forestlands—specifically, where and 
when deforestation has occurred and into what 
the forest has been transformed. CFS monitors 

causes of land-use change, such as from urban 
development.
 The measurement of forest change provides fac-
tors applied to carbon calculation models required 
by UNFCCC. This data also provides regulators 
and policy makers with a basis for developing 
sustainable forest plans.
 The measurement process begins from above 
with Landsat imagery and aerial photography. 
Landsat multispectral earth-orbiting satellites, 
developed by the National Aeronautics and 
Space Administration (NASA), scan Canada’s vast 
forests using sensors to digitally record reflected 
and emitted energy from the earth in various 
wavelengths of the electromagnetic spectrum and 
store it in an archive. This is an enormous amount 
of data to consider. To meet UNFCCC accounting 
requirements, CFS tries to sample the same areas 
repeatedly to examine change over time. The time 
periods used are 1975–1990, 1990–2000, and 
2000–2008. Landsat multispectral scanner was 
used for 1975, and Landsat Thematic Mapper and 
Enhanced Thematic Mapper Plus were used for 
subsequent time periods. 
 Spatial sampling methods also make account-
ing feasible. A grid is laid over the imagery, and 
cells within the grid are sampled to assess land-use 
change. Sampling density varies depending on the 
expected rate of deforestation, and 6 to 12 percent 
of an area inspected may be sampled. The area for 
each deforestation event is rated against all the 
cells inspected and detailed in each deforestation 
category class. 
 Areas of change in the imagery are detected and 
flagged. Imagery is displayed in ArcGIS, which CFS 
has used for years, and shows where change has 
occurred, highlights potential areas of forest clear-
ing, and compares imagery from different years. 
Then forestry specialists take over the interpretive 
analysis. Events are classified in accordance with 
the Deforestation Interpretation Guide (DIG) 
provided by Natural Resources Canada. This way, 
everyone uses the same standard definition, which 
supports consistent interpretation across the 
country. To verify Landsat imagery interpretation, 
experts use aerial photos, forest inventory, road 
networks, gravel pit licenses, and oil and gas facil-
ity data. The imagery dataset contains more than 
70,000 photos for land-use verification.
 Data samples are scrutinized and validated us-
ing quality control processes, such as expert judg-
ment, anecdotal evidence, record data, estimate 
allowances, and uncertainty analyses. ArcGIS 
delineates individual deforestation events and 

stores each one’s accompanying attribute details, 
which is valuable for summarizing larger-scale 
land-use changes. Annual deforestation events are 
interpolated between time periods and extrapo-
lated to produce annual rates of change.
 The deforestation monitoring group is work-
ing with Canada’s National Forestry Information 
System (NFIS) that makes forest data available to 
the public. The public is invited to view and provide 
its local knowledge on deforestation events used in 
the calculation of Canada’s deforestation rates. The 
site can be accessed at nfis.org.
 Esri and Esri Partner PCI Geomatics have now 
fully integrated their GIS and imagery capabilities 
to help GIS users make efficient use of their grow-
ing volumes of imagery datasets. To process 
its imagery, Pacific Forestry Centre (PFC) uses 
Geomatica remote-sensing software, provided 
by PCI Geomatics, and ArcGIS. PFC also uses 
Geomatica’s image processing tools to orthorectify 
and enhance Landsat imagery and build image 
stacks for change detection. ArcGIS is used for 
data management and analysis that support the 
understanding of forest events. CFS uses a Live 
Links tool linking the cursor position on both 
ArcGIS and Geomatica displays, thereby allowing 
both systems to be used simultaneously.  
 Resource managers use this integrated platform 
for imagery solutions as a complete system for 
managing, disseminating, visualizing, and analyz-
ing spatial data. The valuable information provides 
the scientific basis for Canada’s forest carbon ac-
counting system.
 Canada’s National Forest Carbon Monitoring, 
Accounting and Reporting system has engaged 
provincial and territorial governments and private 
industry. Provincial and territorial governments 
have contributed to the project by mapping defor-
estation, supplying imagery and geospatial data, 
doing ground truthing, and giving expert advice. In 
addition, various consulting firms throughout the 
country have been qualified to provide mapping 
services based on the standard DIG methodologies.

For more information, contact Andrew Dyk, 
deforestation monitoring coordinator, Natural 
Resources Canada (e-mail: Andrew.Dyk@nrcan,gc.
ca). Learn more about Esri’s GIS solutions for 
climate change at esri.com/climatechange 
and forest management at esri.com/forest 
and PCI Geomatics imagery technologies at  
pcigeomatics.com. Special thanks go to CFS’ 
Andrew Dyk, Donald G. Leckie, and Sally Tinis for 
providing the information for this article. 
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Coillte, Ireland’s largest commercial forest man-
agement company, operates in forestry, land-
based businesses, renewable energy, and panel 
products. Th e company employs approximately 
1,100 people and was established in 1988. It owns 
more than 445,000 hectares of land, approxi-
mately 7 percent of the land cover of Ireland. 
 As the key holder to Irish forests and a com-
mercial forestry and forest products company, 
Coillte has to make the fi nal decision about the 
detailed operation of each of its forest sites. 
Th e management of the forest estate is done 
according to responsible forest management 
principles to balance the social, economic, and 
environmental aspects of Coillte’s business. Local 
participation is one main pillar in the planning 
process. Th is input enhances forest managers’ 
understanding of how decisions impact all forest 
users and neighbors, improves decision making, 
and helps create a positive working environment 
for staff  and contractors.
 Recently, Coillte struck out in a new direc-
tion by opening its forest management plans to 
public consultation using web-based technology. 
Since 2008, it has been possible for the public to 
comment on the forest management plan and 
infl uence forestry planning operations via the 
Internet.
 Th e solution the company selected to sup-
port public participation was called the Forest 
Management Plan (FMP), which uses sdi.suite 
from Esri Partner con terra GmbH and ArcGIS 

Ireland Turns to Transparent Forestry
By Myles Donncadha, Colm O’Kane, and Martin Stoecker

Highlights
 � Coillte opened its forest management 

plans to public consultation using 
web-based GIS technology.

 � Staff uses the web to effi ciently 
organize	the	FMP	review	process.

 � Site visitors can submit suggestions 
and concerns.

Coillte considers suggestions as part of the 
planning process and, if possible, incorporates 
them into the fi nal forest management plans. 
Th e stakeholder is informed of the outcome. Th is 
web solution is now intensively used by the Irish 
population. In the week after the offi  cial launch, 
more than 200 users registered.
 Coillte and con terra GmbH developed and re-
leased the fi rst version of the Forest Management 
Plan in 2008 in just one and one-half months. For 
Coillte, the solution is an effi  cient way to provide 
access to its sustainable management plans, 
giving people the opportunity to comment and 
ensuring a transparent forest management plan-
ning process.

About the Authors 
Myles “Mac” Donncadha is a forester and 
manager who has worked for Coillte since 1998 
in research, GIS, IT, district management, and 
resource planning. Colm O’Kane is a GIS analyst 
who has worked with Coillte since 2008. Martin 
Stoecker is a GIS professional and forester who 
has worked for con terra GmbH since 2004 as 
project manager responsible for the forest and 
timber market.

For more information, contact Myles 
Donncadha, resource optimization manager, 
Coillte (e-mail: myles.mcdonagh@coillte.ie).

Forest projects from biodiversity to timber production are shown on Coillte’s forest application. 
A comment tool created by con terra GmbH makes it easy for the user to add comments.

Server web technologies to provide digital 
area information about the planned forestry 
operations.
 Together with representatives of the respon-
sible ministry, certifi cation organizations, and 
environmental organizations, Coillte developed 
this public participation process. Each forest 
district informs its stakeholders directly and 
through national newspapers about the oppor-
tunity to examine and discuss the forest plans.

Behind the Scenes
Besides the development of the solution, the 
hosting of Coillte’s forest management plans 
was also outsourced to con terra GmbH. Th e 
necessary ArcGIS Server and con terra web 
technologies are provided via the web hosting 
environment. For necessary updates or changes, 
the responsible GIS specialists from Coillte 
provide the actualized geodata; the hosting team 
from con terra GmbH actualizes the data and 
implements the necessary changes. 
 Coillte staff  uses the web to effi  ciently organize 
the FMP review process. During the diff erent 
phases of the process, all necessary informa-
tion is provided online. Important components 
during this process are mentioned on the web 
GIS, which shows users FMP information on 
the map. Staff  must log in with a password. A 
map window provides standard functionality 
for spatial search, zooming, and panning to help 
users understand points, lines, and polygons. 
Users can also add comments to selected objects 
and send them via e-mail during the FMP review 
process to the department responsible for the 
creation of the FMP. Users’ e-mail addresses 
and further contact information are integrated 
automatically so that requests are possible.

Successful Transparency
Th is process enables site visitors to submit 
suggestions and concerns regarding the plans. 

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.
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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?  
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Korea Forest Service (KFS) specializes in planting 
and taking care of forests. It aims to build a sustain-
able green welfare nation with a mission to pro-
mote healthy forests, rich mountains, and a happy 
populace. To satisfy this vision, KFS is making an 
eff ort to further encourage and strengthen the for-
est sector at the domestic level and act as a global 
green leader based on successful experiences in 
forest rehabilitation at the international level. KFS 
plans to reinforce carbon cycle economy, improve 
the quality of green life, conserve and manage 
green resources, and become a global green leader.
 KFS created a website, the Forest Spatial Data 
Information (FSDI) portal, which is used in for-
estland administration. Th e FSDI portal provides 
forestland and national property management, 
including map and data distribution services and 
a forestland thematic map. Customers and the 
nation demanded accurate forestland informa-
tion that they could access quickly. Th e Forest 
Spatial Data Information portal provides detailed 
information to help users fi nd specifi c mountains; 
search maps; and analyze forestland information, 
land statistics, and attraction information.
 Korea Forest Service applied ArcGIS API for 
JavaScript with ArcGIS Server caching to enable 
quick loading of massive amounts of data. Th e 
portal also improved the safety and function of 
data with an enterprise-based ArcGIS Server dis-
persion structure. Th is system supports optimum 
functionality for searching appropriate space 
structure for data extraction, as well as copying 
and querying the geodatabase.

Korea’s Forest Service SDI

Highlights
 � ArcGIS Server achieves optimum 

functionality for searching appropriate 
space structure for data extraction.

 � Forest landowners and the public 
can easily search for forestland 
information.

 � The web-based system allows 
foresters to improve conservation 
efforts, as well as increase profi t and 
quality of public service.

 Adopting a web-based system made it easy to 
check related attribute information for forestland 
thematic maps, as well as obtain data from various 
sources through online requests. Additionally, the 
organization was able to reduce the license man-
agement cost and manage the data more safely 
and effi  ciently.
 With easy access to the web-based system, KFS 
can handle its offi  cial business in a more accurate 
and effi  cient way, and forest owners and the public 
are now able to check their own lands’ informa-
tion on the web and utilize the system for forest 
management. Foresters can realize increased 
profi t by inquiring about related data. Th e public 
has gained access to data it has a right to know, 
and the policies of the forest industry can be bet-
ter implemented. What is more, this web system 
has an ability to increase the quality of public 
services; by providing many kinds of information 
to 2.1 million forest landowners, the web portal has 
made it simple to conserve the environment and 
manage environmental resources.
 Th e FSDI portal provides various kinds of infor-
mation related to location, including attribute data 
that will be inputted and analyzed with computers 
and used by planners and decision makers. Th e 
data can be integrated with software, hardware, 
and human resources.
 Th is system has enhanced functionality in 
three ways. It improved service management by 
reducing the data migration and maintenance 
burden on human resources by about 30 percent. 
It maximizes data value by enhancing productivity, 
creating the forestland information as data. Last, 
the web service decreases the time required be-
tween investigation and permission from 15 days 
to two hours.
 Th e portal saved 200 million KRW (US$175,500) 
and about 12,000 worker hours in 2009. Korea 
Forest Service has plans to expand this GIS service 
in 2012 to provide forestland information for mo-
bile services through iOS and Android. 

For more information, visit 
fgis.forest.go.kr/fgis.

Results of address searching with the Forest Spatial Data Information portal.

The distribution portal service is used for forestland administration.

www.esri.com/stratuso�ers



G I S  I N  A C T I O N3232 G I S  I N  A C T I O N

At the La Circa Infantas petrol field in El Centro, 
Santander, Colombia, lightning is a major prob-
lem. Colombia ranks second to the Democratic 
Republic of the Congo in annual lightning strikes, 
according to NASA’s Global Hydrology and 
Climate Center. In the past two years, La Circa 
Infantas alone attracted 30,000 lightning strikes.
 “Lightning affects our electrical distribution 
network, which feeds the engines that operate the 

Colombian Oil and Gas Companies Outrun 
Lightning with Better Electric Network Design

Highlights
 � A grid within the GIS records the 

lightning’s extent, count, and average 
amplitude per square mile.

 � Visualizing	lightning	data	with	GIS	
helps grow understanding of pole 
design features.

 � Managing the grid with GIS allows 
maintenance	prioritization.

Critical lightning area with distribution lines and poles georeferenced.

2009 - 2010 Imagery
1 meter, Natural Color, UTM

Nationwide $4999
Statewide $99 - $499

Countywide $25

www.landsat.com
928-853-6773

construction date, and more—was concentrated 
in a GIS.
 “The well GIS helps our team develop all our en-
gineering activities. We saw a need to build a GIS 
for the electric network as well,” Zorrilla says. “Our 
first step in developing an electric network GIS 
was to spatially enable the information related to 
the load on our electric network.”
 Next, the team created a data model that 
reflected the entire workflow, from workforce to 
energy management. The data required in the 
workflow was described in the data model.
 Once the data model was constructed, the 
distribution network inspection project began. 
The goal was to update and unify all geodata avail-
able. With a geodataset in hand, workers modeled 
the electrical GIS geodatabase and developed the 
system in ArcGIS.

Improving the Design
Electric network pole designs were fashioned 
based on average annual lightning density and cur-
rent amplitude data. The designs were researched 
and studied. Nevertheless, every lightning storm 
managed to identify faults in the design. Zorrilla 
reported approximately 600 faults in the distribu-
tion network circuits that feed the field in one year.

wells, causing the terrible effects of production 
loss, equipment damage, and uncertainty in the 
network design,” says Luis Alejandro Zorrilla, an 
electrical engineer with Occidental Oil & Gas.
 Occidental operates La Circa Infantas through 
a joint venture contract with Ecopetrol S.A. 
La Circa Infantas was the first petrol field in 
Colombia, with its first well, Infantas 2, completed 
in April 1918. 
 “This historic field has all the great challenges of 
a field built by many companies,” Zorrilla adds.
 The oil field’s electric distribution network is 
made up of 3,000 poles, about 300 miles of electric 
line, and 1,000 engines. After more than 90 years 
in operation and many changes in management, 
the electric network was suffering huge inefficien-
cies. Data was duplicated, incomplete, old, or 
inaccurate. 
 Complicating matters was the fact that the 
electric infrastructure undergoes daily changes, 
with new lines and poles and new electric and 
communication equipment due to new wells. 
The whole process demands planning, design, 
connection, and reporting—a set of tasks highly 
dependent on accurate data.
 By contrast, the information about the wells—
their geographic location, maintenance history, 

 “The questions were obvious,” Zorrilla says. 
“Why are the designs failing? How can we improve 
the designs?”
 When the engineers took a closer look at the an-
nual fault data, a clue emerged. About 90 percent 
of the failures were caused by lightning discharges 
and flashovers. The shielding angle did not protect 
the lines. They would need a more specific and ac-
curate measurement of the lightning density and 
current amplitude. 
 Colombia’s national lightning data system has 
50 sensors to determine the location and electric 
characteristics of lightning. La Circa Infantas’ 
energy management department requested this 
data. The electrical studies department developed 
a grid within the GIS to record the lightning’s 
extent, count, and average amplitude per square 
mile. 
 “When we overlapped the electrical GIS with 
the lightning density and current amplitude grid, 
we saw an amazing relationship between the 
failures and the critical areas,” Zorrilla explains. 
“The lightning data visualized as a grid, with the 
correlation of the two variables—density and 
current amplitude per square mile—helps locally 
understand why the pole designs failed.”
 With the help of the grid and the electrical GIS 
that was built on ArcGIS, engineers can approach 
every pole design according to the pole’s location 
and its consistency with the geodataset. The grid 
is colored on a blue-to-red scale, with red signify-
ing critical. An additional benefit is that engineers 
can prioritize the correction of the designs and 
plan maintenance based on the critical areas.
 “A deep understanding of the lightning situation 
is now available,” Zorrilla says. “Better decisions 
are being made. Design can now be standardized, 

depending on pole location and similar features, 
in lieu of a unique design for each pole.”
 Now that the electrical GIS is established and 
integrated with other corporate systems, La Circa 
Infantas is enjoying the benefits. New geoapplica-
tions, such as the grid, are under way. And, there 
is a boost in overall performance of the energy 
management department’s daily work.

For more information, contact Luis Zorrilla, 
electrical engineer, Occidental Oil & Gas  
(e-mail: Alejandro_zorrilla@oxy.com).



As the fourth-largest state in the United States, 
Montana is synonymous with frontier. Under the 
state’s famous “big sky” are 145,552 square miles of 
sparsely populated open land. Running in a diago-
nal line from northwest to south-central Montana, 
the Continental Divide splits and roughly defines 
the topography of the Big Sky State. West of the 

divide stand the northern and central Rocky 
Mountains, while east of the divide are mostly prai-
ries and plains. Meanwhile, rivers; lakes; forests; 
national parks and monuments; long, lonesome 
highways; Canada; and four other US states divide, 
dot, and border Montana’s 56 counties.
 Managing all the geographic data associ-
ated with a territory as immense as Montana is 
no small task. The state recognized this challenge 
and pioneered a GIS-based statewide cadastral 
database. Montana’s spatial data infrastructure, 
as recognized by the Montana Land Information 
Council, consists of 14 layers, with the cadastral 
layer being one of the most mature. The layer is 
based on the tax cadastre, a legal repository of land 
records that identifies the owner, location, bound-
aries, description, and property rights associated 
with a parcel of land. Montana’s cadastral layer is 
most closely associated with the property assess-
ment processes, but usage of the data goes far 
beyond the state Department of Revenue (DOR).
 “More than half of government business pro-
cesses are associated with parcels,” says Montana 
Base Map Service Center (BMSC) chief Stewart 
Kirkpatrick. “Questions like, Who owns that 
parcel? or What features are associated with this 
parcel? are a constant at the local and state levels. 
It made sense that we, the State of Montana, had a 
standardized digital cadastre system that everyone 
could access.”
 According to the US Office of Management 
and Budget’s Federal Enterprise Architecture 
framework, Kirkpatrick is right. The framework 
states that 74 percent of government data is loca-
tion based, and that number is even higher at the 
state and local levels. Back in 1996, Montana hired 
Kirkpatrick as the project manager to explore the 
concept of a statewide cadastre, build a project 
plan, and obtain funding to collect and maintain 
tax parcel data in a standardized format using 
ArcGIS technology as the platform. Recognizing 
how their organizations could benefit from a 
statewide cadastre, Burlington Northern, Montana 
Dakota Utilities, Montana Power, and the United 
States Department of the Interior Bureau of Land 
Management (BLM) all signed on as major con-
tributors to the project.
 With initial funding in place, the conversion 
of paper records to digital format commenced 
in 1998, and in 2003, when the new digital tax 

The Big Sky State Finds Gold in Statewide Cadastral Database
Montana’s GIS-Based Cadastre Layered with Riches

Highlights
 � Montana created the first GIS-based 

statewide cadastral system in the 
nation.

 � The cadastral system’s annual ROI is 
more than $9 million.

 � The Montana cadastral data is widely 
available on the web.

parcel framework was complete, Montana had 
the only statewide cadastral database in the na-
tion. Although the data was available by then, full 
benefits, such as a return on the state’s $3 million 
cadastre database investment, were not realized 
until 2005. That initial investment included the 
development of the cadastral database. It also in-
cluded the five-year task of paying contractors and 
state staff to convert, standardize, and integrate 
mostly paper-based data from approximately 
900,000 parcels into the new ArcGIS software-
based cadastral database. 
 By 2009, the state estimated the minimum 
annual value of its digital parcel and cadastral 
data at just over $10 million. It figures that the 
annual return on investment (ROI) is $9,335,700. 
ROI figures came from a Montana state study that 
focused on the value and costs associated with the 
cadastral system, including an evaluation of the IT 
investment in the cadastral layer; identification of 
business processes, users, and beneficiaries that 
depend on the cadastral layer; identification of the 
relationship between the cadastral framework and 
the other 12 framework layers; and development 
of a financial analysis that documents the current 
and ongoing costs and benefits of the cadastral 
layer. 
 An abundance of government agencies lend 
data to the system. DOR and eight counties 
collect the tax parcel data, while other agencies 
and interests collect ancillary data on conserva-
tion easements; municipal and school district 
boundaries; special districts like water, sewer, and 
mosquito abatement; and other data that conveys 
rights and interest on the land. It is BMSC’s re-
sponsibility to integrate the tax parcels and related 
data into a statewide database monthly and link 
the tax parcels to DOR’s computer-assisted mass 
appraisal system, ORION. BMSC also integrates 
BLM’s geographic coordinate database as the 
digital representation of the public land survey 

(PLS) in Montana, since the PLS is the foundation 
of landownership in the state.
  All cadastral data, including parcels and other 
spatially coincident feature classes, is stored in an 
Esri geodatabase by BMSC, while DOR’s tabular 
data is moved to an Oracle database linked to the 
parcels. The data is housed in ArcGIS Server, then 
distributed as shapefiles and geodatabases where 
businesses, organizations, and other interested 
parties can go for cadastral data and maps. 
 Citizens, private organizations, and various state 
and county agencies use the cadastral information 
in a wide variety of ways. BMSC distributes the 
information to the public through the Montana 
Cadastral Mapping Application website, while the 
Montana State Library’s GIS portal web page is 
the distribution point for metadata describing the 
state’s cadastral database. 
 Esri Partner POWER Engineers Inc., a global en-
gineering firm based in Hailey, Idaho, is an example 
of a private organization that appreciates the 
ease and speed of acquiring data from Montana’s 
cadastral websites. Over the years, the firm has 
downloaded copious amounts of data for various 
Montana infrastructure projects, such as routing 
transmission and telecommunications lines 
and subsequent management of rights-of-way 
acquisitions. 
 POWER Engineers’ recent business in Montana 
includes replacing old 115-kilovolt (kV) transmis-
sion lines with the larger 230 kV lines. The new 
transmission system may utilize the same corridor, 
but in some cases, the upgrade requires that more 
rights-of-way are acquired to accommodate the 
bigger structures. When routing a proposed power 
transmission corridor, the cadastral data can be 
used to minimize easement acquisition costs. 
 “We get data straight from the Montana cadas-
tre websites and plug it into our own GIS,” says 
POWER Engineers consultant Scott Chapman. 
“It’s as easy as going to the website and selecting 

the county we’re working in, then downloading 
the data.” 
 State, county, and local municipalities can ac-
cess the system, and they can link their own GIS 
solutions. The ArcGIS software-based cadastre has 
proved to be a significant time-saver for all kinds 
of small and large government tasks. In addition, 
BMSC provides hundreds of hours of assistance 
annually to local governments maintaining their 
own cadastral databases and holds educational 
workshops and seminars to expand cadastral 
knowledge. 
 Montana’s Butte-Silver Bow is just one of the 
many local governments to reap the rewards of 
the digital cadastre. As the director of Butte-Silver 
Bow’s planning department, Jon Sesso oversees a 
residential metals abatement program. Having 
cadastral data easily accessible in a GIS is impor-
tant to the city-county government, especially 
when a property is sold. It’s a high priority to test 
for and abate the presence of toxins, especially on 
properties where children live, because youth are 
extremely susceptible to dangerous chemicals, 
such as lead, found in or around a home. 
 When a property is sold, it gets recorded in the 
county’s GIS, which then alerts Sesso’s department. 
If the property has already been tested, no action 
is taken. However, when a property that has not 
been tested changes ownership, performing a test 
becomes a high priority, since the new owners 
could have children. 
 Says Sesso. “Having these land records digitized 
in the cadastral system has been a tremendous 
help for us. We have a legal obligation to keep track 
of where we have tested, where we’ve done abate-
ments, and where we haven’t.”

For more information, contact Montana Base 
Map Service Center chief Stewart Kirkpatrick 
(e-mail: skirkpatrick@mt.gov) or visit gis.mt.gov.

Lost Lake in Montana.

Overview of roof material derived from tax parcel data.
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More than 190 million passengers pass through 
airports in Spain each year. Air transport in the 
country is managed by Spanish Airports and 
Air Navigation (Aena) public authority, head-
quartered in Madrid, Spain. Aena’s mission is to 
guarantee safe, fluid, effective, and economic air 
travel. Its Aeronautical Information Division is in 
charge of disseminating the crucial aeronautical 
information necessary for safe and efficient 
air navigation for the Spanish airspace and 
47 airports across the country. This mission 
requires Aena to  publish several cartographic 
products.
 The authority maintains 1,000 charts that are 
updated every 28 days. These charts are produced 
at the Aeronautical Information Service to deliver 
air navigation and safety-related data to pilots 
flying in Spanish airspace. Typically, more than 
50 charts need to be updated every working 
week. A considerable amount of effort is spent on 
chart cleanup and quality check operations.
 Different aeronautical charts containing the 
same data need to be provided to cover the needs 

Spanish Airports and Air Navigation Streamlines Aeronautical Charting
Highlights

 � Aena produces better charts in less 
time with GIS.

 � Obstacle analysis for runways at 
Madrid Barajas Airport takes one day 
instead of the traditional six.

 � Aena provides a central authoritative 
database to serve digital products 
and services over the web.

consuming. These tasks make keeping up with 
the current map production cycle among the 
biggest challenges Aena faces. The organization 
is under constant pressure to ensure that all 
products are accurate and up to date using the 
diverse information coming from various data 
originators.
 Due to international agreements, there contin-
ues to be a need to produce and distribute paper 
printed aeronautical charts. However, there is a 
growing demand for access to digital products 
as well. Aena’s legacy systems required separate 
systems for cartography and digital transmission 
of data in the industry interchange standard 
for aeronautical information, Aeronautical 
Information Exchange Model (AIXM) format. 
Aena lacked a true central database that could 
manage both requirements. It needed a system 
to produce high-quality charts both digitally and 
on paper, as well as the ability to post the charts 
on the web for publication. After researching 
available solutions, the Aeronautical Information 
Division selected ArcGIS technology as part of the 
agency’s aeronautical information management 
system, named INSIGNIA. The technology imple-
mented includes ArcGIS and Esri Aeronautical 
Solution. The technology solutions provide Aena 
with the flexibility it requires to manage complex, 
critical aeronautical information in a spatial 
environment that is centered on an aeronautical 
geodatabase.
 The system allows the design, production, and 
printing of high-quality charts to Aena specifica-
tions, conforming to International Civil Aviation 
Organization standards. These charts include 
detailed instrument approach procedures, which 
are documents to be followed by pilots for par-
ticular types of approach to runways. Prescribed 
altitudes and headings that are to be flown, as well 
as any obstacles, terrain, and potentially conflict-
ing airspace, are depicted. Standard instrument 
departure charts can also be created and provide 
flight crews with information to facilitate their 
departures from airports. Enroute charts provide 
detailed information used for instrument flight 
and include information on navigational fixes, 

such as waypoints, intersections, standard air-
ways, airport locations, and minimum altitudes 
for flight. The system also supports interoperable 
messaging using AIXM.
 Publishing the data using ArcGIS Server in a 
geodatabase makes it possible for Aena to use 
Open Geospatial Consortium, Inc.-standard 
technologies like the Web Feature Service (WFS), 
providing the ability to publish maps and charts 
via the Internet without fear of users changing 
the data. This opens the door for a completely 
new range of products and services, allowing an 
improved, more efficient, and safer use of aero-
nautical information. Aena is thus able to transi-
tion from the productcentric services it provides 
today to the datacentric services of tomorrow.
 The transition to GIS for data management 
and cartography was a major cultural shift for 
the organization. Despite this, Aena is already 
receiving benefits from its improved processes 
and workflows. For example, performing the ob-
stacle analysis used to produce some aeronauti-
cal charts for the four runways at Madrid Barajas 
Airport takes only one day instead of the six it did 
before.
 The ArcGIS geoprocessing tools and 
geodatabase-centric map production have auto-
mated tasks and enhanced workflows, leading 
to reduced production hours and dramatically 
increasing cost-effectiveness by improving over-
all data management and usage. Aeronautical 
Solution has allowed high-quality cartographic 
products to be generated using more automation 
from the central geodatabase. This improves the 
coherence between products and allows Aena to 
create more and more tailored products that meet 
the specific needs of its clients. With the ArcGIS 
system, Aena has gained the flexibility needed to 
generate new cartographic products and deliver 
spatial services throughout the organization. It 
is able to do this with the same resources and is 
finding new commercial opportunities, creating a 
healthy business model.

For more information, contact Javier Fenoll 
Rejas, Aena (e-mail: jfenoll@aena.es).

Aena relies on ArcGIS and Esri Aeronautical Solution to create aeronautical charts with detailed information for instrument flight.

of different end users. This leads to editing tasks 
that are often highly repetitive and necessitates 
lengthy quality control processes. Maintaining 
coherence between all the products is time 



West Plains is located in Howell County, Missouri, 
and boasts a population of around 20,000 people. 
Home to Missouri State University, this college 
town attracts those who are interested in a 
smaller community and slower pace. Th e city has 
been carefully managed using ArcGIS for many 
years in various departments ranging from public 
works to engineering and economic development.
 When Robert Case began his job as economic 
development director for the city last year, he 
brought with him more than 10 years of economic 
development and urban planning experience in 
both the public and private sectors. Most recently, 
he had been working at a private consulting fi rm 
in South Bend, Indiana.
 In that position, he managed several multi-
million-dollar economic development projects 
and developed several master and strategic 
plans for communities throughout the Midwest. 
In his new role as director in West Plains, Case 
is responsible for attracting new businesses, as 
well as encouraging expansion and retention of 
businesses in the city.
 Th is is not an easy task, especially for a smaller 
community competing with larger-populated 
areas in a region. Case knew he needed to attract 
business to the community by providing informa-
tion about the city area that would translate into 
risk-free opportunities organizations could take to 
the bank.

Competing in a Big Pond
As an active Esri user, Case took part in the off er 
to beta test Esri’s Community Analyst product, 
a cloud-based Software-as-a-Service solution. 
“Right away, I was working with the solution, 
pulling up data,” says Case. “It was so much easier 
to have information readily available for the areas 
around West Plains, instead of having to research 
and pull up data from the census and manipulate 
it into something that would make sense for a 
marketing program.”
 Community Analyst is an online GIS applica-
tion, delivered as a service via any browser. It is 
specifi cally designed for government agencies like 
the West Plains department of economic develop-
ment. While the city has a lot of GIS experience, 
the solution can also be used by organizations that 
have little or no technical GIS experience. Further, 
since the application is hosted in the cloud by 
Esri, Community Analyst customers need not 
be concerned with allocating and maintaining 

The City of West Plains Shows Businesses the Bottom Line
Highlights

 � With cloud-based GIS, the city 
creates maps and reports useful to 
commercial developers.

 � Community Analyst consumers 
don’t need to maintain supporting 
hardware or install additional software 
on the premises.

 � The	city	customizes	drive	times	and	
rings to learn more about customers.

supporting hardware or installing additional 
software on the premises.
 Th rough the online data and mapping tools, 
Case is able to quickly explore the geographic 
characteristics of any area and develop the right 
strategies for attracting more business in his 
community. Case and his staff  have access to 
thousands of demographic, health, economic, and 
business data variables that help them discover 
patterns, relationships, and trends and analyze 
unique community characteristics for their geo-
graphic region. 
 Esri’s Tapestry Segmentation Profi le data is 
also included and provides insight into particular 
types of people who live in each neighborhood, 
including demographic and socioeconomic char-
acteristics and preferences. Th is type of detailed 
information, such as what TV shows people 
watch or what magazines they read, is invaluable 
in assisting businesses to understand who is living 
in the area and what their preferences are. 
 Case creates maps and reports that provide 
information that is useful to the commercial 
developers he is working to attract. Pertinent 
data like that described above is used by retailers, 
offi  ces, and light-manufacturing organizations 
to make the sound decision to relocate in West 
Plains. 

Geodemographic Data—A Real Eye-Opener
Perhaps the biggest eye-opener for Case and the 
commercial developers he works with was the 
data counts provided for regions around the city. 
Th e 2000 Census population for the City of West 
Plains was 10,866. Since the data available through 
Community Analyst is Esri Updated Demographic 
data for 2010/2015, it has more accurate counts. 
Th e demographic data is built on Census 2000 and 
updated annually to give current-year estimates 
and fi ve-year projections for categories including 
population, households, income, and housing.
 “When we pulled up ZIP Code data for the city, 
we found that the population counts were in fact 
almost double what the 2000 Census counted,” 
says Case. “When I showed this to the developers, 
we started getting a little more interest in the com-
munity, even during such a sour economy.”
 Being able to map this information was a big 
positive for this rural community. “Having access 
to this data was a defi nite benefi t,” continues 
Case. “Many times, it is diffi  cult to get updated 
information for rural areas like ours outside a 
larger metropolitan statistical area.”

Drive-time	maps	provided	by	Community	Analyst	help	the	City	of	West	Plains	save	valuable	time	when	analyzing	 information	to	attract	
business to the area.

Saving Time
Community Analyst also comes with customized 
drive times and rings that can be selected to fi nd 
out even more about the types of people who live 
in a particular area. “While some might think 
that one-, three-, and fi ve-mile drive times are 
archaic, this kind of travel data is so important for 
the organizations we are trying to attract to the 
area,” says Case. “If we were to do this ourselves, 

we would have had to build quite an interesting 
model to fi gure this out, and it would have taken 
some time. Having this readily available saved 
staff  time and taxpayers’ money.”
 
For more information, contact Robert D. 
Case, economic development director, City of 
West Plains, Missouri (tel.: 417-256-7176, e-mail: 
development@westplains.net).
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The Province of Ferrara is 2,631 kilometers 
wide and is almost completely agricultural. It is 
located in the northern part of Italy and has a 
population of 360,000. As a result of the province 
being appointed as a UNESCO heritage site, the 
Ferrara Province Police Department—which 
has always had as one of its mandates the pur-
suit of environmental crimes, including waste 
abandonment outside authorized collection 
areas—chose to be proactive in involving its 
citizens in safeguarding the land. It was decided 
that community interaction through the use of 
maps would increase communication between 
the government and citizens and generate in-
novative and useful social content.
 Realizing that it had a mutual desire to 
protect the region, the Province of Ferrara 
selected Ferrara-based GeoGraphics S.r.l. as its 
project partner, and the partners embarked on 

Italian Provincial Police Use New Platform to 
Protect the Environment
Highlights

 � The environmental tool is designed to 
work via the Internet and is based on 
geography.

 � With the ArcGIS Server graphic 
viewer,	citizens	and	police	can	identify	
environmental issues through maps.

 � The law enforcement viewer allows 
the police to access experiences and 
pictures uploaded as evidence.

a multiyear collaboration focused on building 
public interest in environmental management.
 Such a complex issue required an operative 
platform that included a completely integrated 
and ready-to-use suite of products from desk-
top to web editing, and the decision was made 
to build on a platform consisting of ArcGIS 
Server, Microsoft .NET Framework, and specific 
software procedures. All data but the reports, 
which are dynamic information, is cached to 
improve performance; special mashup proce-
dures were realized using Internet mapping 
satellite imagery.
 The result of this collaboration of law enforce-
ment and GIS technicians was Ecouniamoci, 
which is self-financed with one main goal—to 
encourage all citizens to take control of and 
respect the environment. The team trans-
formed operative needs and guidelines into 
an advanced community project that speaks 
especially to new generations through their 
favorite language: the web. That goal was com-
pletely reached; as results can confirm, citizens 
are more sensitive to this new tool and act as 
guardians and protectors of their precious 
environment.
 Ecouniamoci is a tool that aims to protect 
the environment in which the people live and is 
intended for citizens willing to report environ-
mental deterioration issues, such as abandoned 
waste or the existence of poisoned bait. A 

The Ecouniamoci law enforcement viewer helps police manage procedures and reporting.

special feature of the project is that it involves 
all main local police departments that work in 
the territory as provincial police, urban police 
from the 26 municipalities of the Province of 
Ferrara, and the four multiutility companies 
that deal with the waste management cycle. 
 Ecouniamoci is completely designed to work 
via the Internet and is based on the geographic 
component; the main goal is to set up an active 
network that would be responsible for its own 
land and grow as a trustee through reporting of 
environmental concerns. The local institutions 
took action to control and eliminate increasing 
reports of bad environmental habits and poten-
tially hazardous situations through manners 
provided by law.
 Ecouniamoci uses a geographic database of the 
Province of Ferrara. The data includes the digitized 
regional paper maps, streets and numbers, the hy-
drographic network, cadastral data, dumpster po-
sitioning, and more. Ecouniamoci also integrates 
Internet mapping satellite images, allowing better 
representation of the area of concern and keeping 
the content current through frequent updates.
 Ecouniamoci is composed of four access 
points. Two are meant for citizens—a free, 
simple minisite (www.ecouniamoci.it) with 
all the information and guidance needed, and 
a map viewer to locate the area a citizen would 
like to report. The remaining two are for law 
enforcement—a dedicated viewer with more 
reserved cartographic information, and a portal 
to perform management procedures (a back-
office system).

Citizen Viewers
Through the citizen viewer, users find all the 
project targets and information needed to 
access the map. Those citizens who wish to 
make a report on an environmental situation 
or the discovery of poisoned bait can directly 
access the map using special buttons. Using an 
ArcGIS Server graphic viewer, the portal allows 
typical navigation functions, such as zoom 
in and zoom out, pan, and define map scale 
range. Predefined and fixed legends and queries 
help find addresses, places, and streams. Once 
users have found the precise point where they 
identified the waste, they can click on the map, 
click the Insert Report button, and complete a 
simple form with information that will help law 

enforcement locate the right area. It is further 
possible to provide information about the party 
responsible for the abandonment, if known, and 
any other useful data.
 There is also a poisoned bait reporting sec-
tion that allows citizens to report poisoned food 
baits in areas usually frequented by domestic 
animals—typically, people walking their dogs. 
In the citizen viewer, all reports inserted by 
other users are visible as well; communication 
is bidirectional, and citizens may use this in-
formation to find out about risks to themselves 
or their animals that may be present in the 
territory.

Law Enforcement Viewer
The law enforcement minisite is designed for 
exclusive use by law enforcement units, where 
information pages, documents, and forms are 
available for handling reported events. This pro-
tected and reserved section allows the operator 
to access experiences and pictures uploaded 
as evidence of the various operations. To avoid 
repetition of citizen reports of the same prob-
lem, the system verifies and signals the pres-
ence of similar reports in the same area of the 
territory and allows officials to end reporting 
via a feedback e-mail. In the law enforcement 
private section, the system will automatically 
add a series of data. After the waste is removed 
and/or the report is reviewed by law enforce-
ment, the citizen will receive an e-mail on the 
status of the communication. It is important 
to note that, inside this section, there is more 
functionality than what the citizen can see.
 In addition, exclusively for law enforcement, 
a mobile component is available to enable the 
reporting and verifying of events through por-
table PCs and handheld devices (with ArcPad 
software installed), both on-site and online.
 This project demonstrates how the global 
community provides tools that allow all con-
tributors to manage and share information of 
public interest. Next steps will include system 
migration to ArcGIS 10 with Silverlight technol-
ogy to improve speed and aesthetics. 

For more information, visit the Province of 
Ferrara website at www.ecouniamoci.it or 
GeoGraphics S.r.l. at www.geographics.it.
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Erie and Niagara Counties occupy a strategic 
position at the center of a dynamic region. The 
counties are in the western portion of New York 
State, bordering Lakes Erie and Ontario. The 
Niagara River and the world-famous Niagara 
Falls define the international border separating 
the two counties from Canada. As emphasized in 
recent reports by the Niagara Bi-National Region 
Economic Roundtable and the Urban Design 
Project/Waterfront Regeneration Trust, the 
counties benefit from their location in the middle 
of an internationally significant regional commu-
nity and marketplace extending over 3,700 square 
miles from Toronto, Ontario, to Rochester, New 
York, and home to 3.2 million people. According to 
the roundtable report, the border location presents 
a host of advantages:

•	 Access	within	a	half-day’s	drive	to	half	of	the	US	
and Canadian populations
•	 The	presence	of	industry	leaders	in	information	
technology and data processing, banking and fi-
nancial services, telecommunications, automotive 
manufacturing, and food processing
•	 More	 than	 60	 colleges	 and	 universities	 with	
enrollment of more than 300,000 students
•	 A	unique	and	often	underappreciated	collection	
of significant historic and natural resources and 
cultural events and activities

 In 2006, Erie and Niagara Counties created the 
Framework for Regional Growth, a plan outlining 
the development vision for both counties through 
2020. The overarching goals of the plan include 
creating a region with a vital economy, sustainable 
neighborhoods, strong rural communities, im-
proved access and mobility, and efficient systems 
and services.
 Recently, the counties selected Esri Partner 
Buffalo Computer Graphics to create an online 
map for the framework using ArcGIS Server 
and ArcGIS API for Microsoft Silverlight/
Windows Presentation Foundation (WPF). 
Buffalo Computer Graphics has worked exten-
sively with Erie County in the past, primarily on the 
DisasterLan application, and has demonstrated 
a strong competence with Esri applications. The 
public-facing framework application (gis1.erie.
gov/ErieNiagaraFramework/PlanningMap.
aspx) helps planners, local government staff, and 
other interested parties understand the local land-
scape, including developed, developing, rural, and 
reservation policy areas; rural centers and growth 
corridors; natural systems, such as lakes, wetlands, 
and rivers; and heritage areas, like the Erie Canal 
and Niagara wine trail. 
 When users launch the ArcGIS Server applica-
tion from the Framework for Regional Growth 
website, they can search for addresses or click a 
point on the map to generate reports that can 
include information such as how much of a parcel 
is in a defined policy area or growth corridor, 
distances from natural systems, and whether a 
parcel intersects a floodplain or steep slope. 
Visitors can also save their work and continue 

Envisioning Regional Growth
Erie and Niagara Counties Outline a Vision Through 2020

Highlights
 � ArcGIS	Server	helps	visualize	the	

policies contained in the Framework 
for Regional Growth.

 � GIS helps planning staff in the two 
counties comply with project review 
requirements.

 � Staff can generate point-specific 
reports.

The Erie-Niagara Planning & Development application helps users understand policy areas. 
Here, 85 percent of the selected parcel falls in a developed area, and 28 percent is in a wetland.

their review at a later time, measure distances and 
areas, and identify features. In addition to being a 
valuable tool for visualizing the policies contained 
in the Framework for Regional Growth, the ArcGIS 
Server application helps planning staff in the two 
counties comply with project review requirements 
under New York State planning laws.
 “This server application makes the framework 
much more usable for our planners,” says Darren 
Kempner, deputy commissioner, Department 
of Environment and Planning, Erie County. 
“Whenever I talk about it, people get excited, 
because it’s tangible; they can look and say, ‘OK, 
here’s how this broad planning document applies 
to me, to this parcel, and to my municipality.’ It’s 
truly user-friendly.”
 The application also fosters informed discus-
sions on planning issues and allows stakeholders 

to determine impacts on the area. “This gives them 
the big picture and shows them what is going on in 
the world around them,” says Kempner. 

For more information, contact Darren 
Kempner, deputy commissioner, Department 
of Environment and Planning, Erie County  
(e-mail: Darren.Kempner@erie.gov).
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Management of water resources has become a 
major effort for governments around the world. As 
populations grow, the need for water for domestic, 
industrial, and agricultural uses increases, while 
resources are diminishing due to overuse and 
contamination. In Australia, almost 10 years of 
drought has emphasized the need for better man-
agement of water resources. In 2004, at the Council 
of Australian Governments, an intergovernmental 
agreement on a National Water Initiative (NWI) 
was signed. The NWI is Australia’s enduring blue-
print for water reform. By adopting the NWI, the 
governments of Australia have agreed to develop a 
more cohesive national approach to manage water 
resources across the nation.
 The NWI plan has acknowledged the impor-
tance of managing groundwater and surface water 
conjunctively as a whole water cycle, including 
a number of areas where development of knowl-
edge, plans, and information systems is required. 
These areas include

Australia Develops a National 
Groundwater Information System
Highlights

 � The NGIS is designed on the ArcGIS 
geodatabase.

 � The Arc Hydro Groundwater data 
model, with custom modification, is 
the base of the NGIS design.

 � Available	tools	allow	visualization	
and analysis of groundwater data in 
ArcGIS. 

Example of an implementation of the NGIS for the Musgrave prescribed well area in South 
Australia.	On	the	left,	borehole	data	can	be	visualized	and	classified	within	ArcGIS	using	a	
borehole editor that is part of the Arc Hydro Groundwater tools.

•	 Increased	 knowledge	 of	 groundwater-surface	
water connectivity
•	 Return	of	over-allocated	or	overused	systems	to	
environmentally sustainable levels of extraction
•	 Better	understanding	of	sustainable	extraction	
rates and the relationships between ground-
water resources and groundwater-dependent 
ecosystems

 To support these requirements, the need 
to design better information systems as the 
basis for development of better knowledge and 

planning was acknowledged. In response, a 
National Groundwater Data and Information 
Systems workshop was held in Melbourne in 
December 2008. One of the outcomes of this 
workshop was the conception of a National 
Groundwater Information System (NGIS).
 Traditionally, in Australia (like many other 
countries), groundwater information is collected 
and managed by local jurisdictions. This creates 
challenges (including technical and legal) on 
how to incorporate cross-border information in 
regional and national projects. Some of the goals 
identified for the NGIS project are focused on 
overcoming these challenges. These include the 
development of a national aquifer framework and 
naming convention and incorporation of jurisdic-
tional data that supports approval, licensing, and 
data collection for bores.
 The Water Division of the Australia Bureau of 
Meteorology (BoM) took the lead role in managing 
the NGIS project. From a technical perspective, 
spatial objects (e.g., aquifer surfaces, aquifer 
boundaries, borehole locations, and groundwater 
management units) were recognized to be integral 
parts of the NGIS. The ArcGIS geodatabase was 
selected as the core RDBMS system on which the 
NGIS system would be designed, as this would 
enable the system to store spatial and tabular 
information together and display the information 
using standard ArcGIS applications (ArcMap, 
ArcScene, and ArcGlobe). The ArcGIS platform 
was also chosen due to BoM’s long-term experi-
ence with ArcGIS, including geodatabase design, 
and the wide use of ArcGIS by anticipated users of 
the NGIS at BoM and other government agencies.
 BoM, together with consulting companies 
Sinclair Knight Merz of Melbourne, Australia, 
and Continuum Consulting of Tempe, Arizona, 
embarked on the design of a prototype for the 
NGIS. During the development of the prototype, 
the group selected the Arc Hydro Groundwater 
data model as the base for the NGIS design. The 
project benefited from deployment of a relatively 
mature and publicly available design, which was 
suitable for use with Esri products (the Arc Hydro 
Groundwater data model is publicly available and 
documented in Arc Hydro Groundwater: GIS for 
Hydrogeology [Esri Press 2011]). The Arc Hydro 
Groundwater design was leveraged where suitable, 
and additional extensions and modifications were 
incorporated for meeting key NGIS functional re-
quirements. A stepwise approach was taken in the 
design and implementation of the NGIS. Initially, 
a core geodatabase focusing on representing 
boreholes and borehole-related data was designed 

in detail. This core data model serves as a starting 
point for implementation. A more complete vision 
for the geodatabase was also outlined to represent 
a wide array of datasets required for groundwater 
analysis, including aquifer units, time series, licens-
ing, and surface water-groundwater interaction. 
 The core geodatabase design focuses on 
representing boreholes and related vertical infor-
mation, such as borehole stratigraphy and well 
construction. The geodatabase includes a borehole 
point feature class representing the locations and 
attributes of bores. Vertical information (lithology, 
hydrostratigraphy, and well construction) is stored 
in tabular format, where there is a separate table 
for each type of vertical information. The tabular 
information includes attributes for storing top 
and bottom elevations for each segment along 
the bore. These can be stored as depths along the 
borehole or as absolute (e.g., meters above mean 
sea level) top and bottom elevations. In addition, 
the core design includes 3D line feature classes, 
which enable visualizing the vertical information 
in ArcScene or ArcGlobe. 
 For the implementation, BoM selected the Arc 
Hydro Groundwater toolset developed by Esri 
Partner Aquaveo, LLC, of Provo, Utah. The tools 
enable users to prepare 2D and 3D visualizations of 
groundwater information, including the creation 
of water-level and water-quality maps, sketching 
of geologic and hydrogeologic cross sections, and 
development of 3D subsurface models. A set of 
case studies was prepared for testing the core data 
model with real data, and these examples were also 
used in a set of training classes that helped BoM 
and the jurisdictions staff with implementing the 
NGIS data model. The data used in the examples 
is from the Musgrave prescribed well area (an ad-
ministrative area for management of groundwater) 
in South Australia and includes visualization and 
classification of borehole data in ArcGIS, creation 
of 3D visualizations of borehole stratigraphy and 
water-level and water-quality maps, and anima-
tion of changes over time.

For more information about the NGIS project, 
contact Alys Wall, NGIS project manager, 
Australia Bureau of Meteorology (e-mail: a.wall@
bom.gov.au). For more information on the Arc 
Hydro Groundwater data model and tools, 
visit www.aquaveo.com/archydro or contact 
Gil Strassberg (e-mail: gstrassberg@aquaveo.com) 
or Norm Jones (e-mail: njones@aquaveo.com) 
of Aquaveo, LLC. To download the Arc Hydro 
Groundwater Data Model, visit resources.arcgis 
.com/content/groundwater-data-model.

GIS Mapping Made Easy
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                          ® Framework
 » Built on ArcGIS® Server Flex Technologies
 » ArcGIS Server hosting and maintenance plans
 » Robust set of features and functionality
 » Plug-and-play modules

Emergency Management
 » WebEOC, Local CAD and Pictometry integration
 » Weather, traffic, social media integration
 » Mobile integration enables you to send pictures and 

field reports real-time using your smartphone

Campus Management
 » Asset / Work Management and BISDM/BIM integration

 » Social media and Pictometry integration

Parcel Management
 » CAMA / Appraisal data integration

 » Custom tax card reports and searches



The Boy Scouts of America Earn a Complete Geospatial 
Picture of Its Philmont Ranch
By John F. Olesak, Vice President, Integrated Intelligence, Northrop Grumman

Highlights
 � Philmont GIS staff is building 

fly-through models so scouts can 
visualize	their	itineraries.

 � ArcGIS Server 10 is at the core of 
the Commercial Joint Mapping Tool 
Kit Geospatial Appliance used by 
Philmont Ranch.

 � The ArcGIS Server Image extension 
serves the geospatial data, and 
ArcGIS Desktop 10 manages the data 
and maps for those services.

Established in 1938, the Boy Scouts of America’s 
Philmont Scout Ranch near Cimarron, New 
Mexico, encompasses 214 square miles (with 
access to another 190 square miles of adjacent 
national forest) of rugged mountain terrain that 
includes several peaks over 11,000 feet. Every 
year, thousands of Boy Scouts make the trek to 
the ranch for a two-week adventure excursion 
that includes hiking, horseback riding, rock 
climbing, mountain biking, and camping in and 
around the ranch’s 55 campsites.
 To commemorate the Boy Scouts’ 100th 
anniversary, Esri Partner Northrop Grumman 
presented the iconic organization with high-
resolution geospatial data of the ranch. This 
Philmont dataset will be used by the ranch’s GIS 
and conservation staff, which has used ArcGIS 
for many years, to better manage the property 
and enhance the experience of the Boy Scouts 
that venture to the ranch each year.
 The Philmont Scout Ranch was chosen for 
this project in part for its variety of topological 
characteristics, such as mountains, rangeland, 
and lakes and rivers, that provide diversity for 
the different types of data collected. Several of 
the Northrop Grumman employees working on 
the project are also former Boy Scouts or have 
ties to the Boy Scout community through troop 
leadership or parenting a scout. In addition to 
providing a common dataset for showcasing 
corporate capabilities, this project enabled the 
company to give something back to the organi-
zation during its centennial celebration.

 The data was collected over several months 
in late 2009 and early 2010. The company’s fleet 
of planes collected the data using advanced 
light detection and ranging (lidar) and electro-
optical and infrared sensors to gather four-band 
imagery at one-foot (330 square miles) and 
six-inch (70  square miles) resolution and one-
meter elevation postings (400 square miles).

Core of the Philmont Project
Besides giving the geospatial data to the 
ranch, the company donated a Commercial 
Joint Mapping Tool Kit (CJMTK) Geospatial 
Appliance (CGA). Though normally, the CGA 
would provide fast and easy access to maps 

Processing the Philmont  
Geospatial Data
The idea for the high-resolution geospatial data Philmont Project grew from Northrop 
Grumman’s desire to collect, process, and exploit data from a single area that would 
showcase the company’s full range of end-to-end geospatial capabilities. The donated 
data was processed at the company’s geospatial facilities in Gainesville, Florida, and 
Huntsville, Alabama, using advanced processing capabilities to create orthorectified 
imagery products, digital elevation models, and lidar-extracted 3D buildings. Company 
staff in Chantilly, Virginia, took the existing Philmont vector data, georectified it, and 
performed additional feature extraction to provide a more detailed dataset. In addition, 
Philmont continues to support the sharing of the geospatial data for use by any scout 
going into the geospatial intelligence solutions field to use for those projects. The staff 
will take a portion of the data and clip it out of Northrop Grumman’s Master Dataset. This 
data can be requested anytime; if the Philmont staff feel the data will be used in good 
faith, they pass it along.
 Currently, Philmont is not planning to allow public access to the data. The reasoning 
behind this is that the ranch tries to control how much information it gives to the scouts 
prior to getting to the ranch. A significant part of the Philmont experience is for the scouts 
to find their way across the property with a map and compass, basic skills every scout 
needs	to	know.	The	staff	recognizes	that	more	and	more	people	are	transitioning	to	GPS	
and, though it is a good skill to have, ranch officials feel that the importance of using a 
map and compass outweighs the need for publishing all the data for people to download 
and plug into a GPS. As time progresses, the Philmont staff does plan to publish some 
of the data for public viewing, but at this time, it is still examining the various options 
to determine the best method for publishing the data without lessening the Philmont 
experience.

built from National Geospatial-Intelligence 
Agency (NGA) data products and commercial 
datasets, in this instance, it provides data col-
lected for the Scouts and existing geospatial 
data (vector data) that Philmont had previously 
collected and used to manage the ranch.
 At its core, the CGA utilizes ArcGIS Server 10, 
including the ArcGIS Server Image extension, 
to host the geospatial data as data services and 
utilizes ArcGIS Desktop 10 to manage the data 
and maps for those services. The CGA, with all 
the Philmont data, provides a central repository 
that can be easily accessed by staff throughout 
the ranch.
 Philmont staff is currently building fly-
through models of each of its preplanned 
itineraries (treks) to better illustrate the trip. 
The scouts will have a chance to see their trek 
as they go over logistics during their first day at 
the ranch. Other examples of how the data will 
be utilized include

•	 Managing	 land-use	activities,	 such	as	 forest	
typing for logging
•	 Erosion	detection	and	control
•	 Better	understanding	of	the	current	configu-
ration of Philmont’s land
•	 Aiding	 Philmont	 in	 understanding	 ways	 to	
expand its operation to bring more scouts to 
the ranch
•	 Helping	build	better	maps	 for	scouts	 to	use	
on the property

 A specific example of  the ranch better pro-
tecting and preserving the natural resources is 
related to the impact of the 2002 Ponil Complex 
Fire. This wildfire consumed 90,000 acres, 
including approximately 30,000 acres on the 
Philmont Ranch alone. The forest fire was the 
largest on record in New Mexico’s history, and 
suppression costs were estimated at $14 mil-
lion. The imagery allows Philmont staff to check 
on reclamation projects already in place and 
identify areas that still need additional work.

With imagery and GIS, scouts created this dramatic study of the Tooth of Time, the mountain ridge that is famously part of the Philmont 
Ranch.
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Every year, many or-
ganizations celebrate 
GIS Day around the 
world. This year, ESRI 
Lebanon sal started 

early by hosting an event March 24, 2011, in Beirut, 
Lebanon. The day included several presentations 
of newly implemented GIS applications and a map 
gallery contest where prizes were awarded to the 
three best maps as voted on by the audience. The 
prizes included one ArcGIS Desktop single use li-
cense, two Esri instructor-led training courses, and 
one seat to the 2011 Esri Middle East and Africa 
User Conference, to be held from November 1 to 
November 3 at the Habtoor Grand Convention 
Center. The first-prize winner was given the 
chance to choose from among the three prizes. 

ESRI Lebanon Celebrates 
International GIS Day

The day concluded with a discussion on building 
a more sustainable planet empowered by GIS 
solutions. The event had more than 200 attendees 
and received coverage from local newspapers and 
television stations. 

Mark Your Calendar for 2011
GIS Day 2011 will be held November 16, during 
Geography Awareness Week, a geographic literacy 
initiative sponsored by the National Geographic 
Society (www.mywonderfulworld.org/gaw). 
Start planning your event early (gisday.com). 
Organizations are always welcome to host GIS Day 
celebrations anytime throughout the year.

Resources Available
There are many more event examples and success 

stories available at gisday.com/success. 
The success 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 galler-
ies, treasure hunts, and field 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 cre-
ate a GIS Day cake. 

In the latter half of 2011, users from every region on 
the globe will have the opportunity to learn from 
the Esri team, network with other users, and share 
ideas when each region hosts its regional user 
conference.
 Beginning with the Latin America User 
Conference and ending with the 7th Annual Asia 
Pacific User Conference, with the Middle East, 
Africa, and Europe represented in between, Esri 
regional user conferences will offer a local perspec-
tive on the latest trends in GIS and Esri software.
 “The need for maps that shape the way the 
world lives gains more momentum every day,” 
said Esri president and founder Jack Dangermond. 
“Our users are at the forefront of this movement. I 
look forward to welcoming users from around the 
world at each of these regional user conferences 
later this year.”

2011 Esri Latin America User Conference
The tropical environment of Costa Rica is the 
backdrop of the 2011 Esri Latin America User 
Conference, to be held September 28–30 at the 
Real Intercontinental Hotel and the Tower Club in 
San Jose, Costa Rica.
 The conference will show how GIS technologies 
have filled the region, with growth and develop-
ment in sectors such as education, agriculture, 
telecommunications, electricity, transportation, 
security, land management, cadastre, local 
government, utilities, public health, and nature 
conservation. 
 GIS professionals from many of the countries of 
Latin America will have the opportunity to learn 
firsthand about new Esri technologies. They will 
learn about the impact of GIS projects executed in 
Spanish-speaking countries and focus on solving 
problems through GIS technology.
 “This is a great opportunity to meet and 
exchange and promote the development of GIS 
technology and its application in our country, to 
promote the development and advancement of 
our country, and welcome Latin American users 
to Costa Rica—the happiest country in the world,” 
says Jorge H. Araya, managing director of Esri 
international distributor Geotecnologías S.A.
 Be an even bigger part of the event by present-
ing a paper at the 2011 Esri Latin America User 
Conference. Paper submissions will be accepted 
until July 15.
 Submit your paper or register for the 2011 Esri 
Latin America User Conference by visiting www.
geotecnologias.com/lauc2011.

2011 Esri European User Conference
Esri international distributor ESRI España will 
host the 2011 Esri European User Conference, to 
be held October 26–28 at the North Convention 
Center, Ifema, in Madrid, Spain. Learn about the 
latest advancements in Esri technology and how 
it relates to the region and strengthen your GIS 
knowledge and skills at the event.
 Technical workshops on more than 
20 industries, such as energy and utilities, telecom-
munications, and local government, are planned 
throughout the three-day conference.
 The Esri European User Conference will include 
Lightning Talks by users and partners, as well as a 
lounge where users can connect and network.
 “This event is always one of the most anticipated 
by GIS experts in Europe,” says Alfonso Rubio, 
managing director of ESRI España. “It is a unique 
opportunity to showcase the latest Esri news and 
projects in front of European GIS professionals. 
ESRI España is proud of hosting this conference, 
an event made by all of us, made for all of you. We 
can’t wait to see you in beautiful Madrid.”

Understanding Our World—In Your Region
 Whatever your field, position, or degree of ex-
perience with Esri technology, why not share and 
discuss your experiences by presenting a paper at 
the Esri European User Conference? Papers will be 
accepted for review through August 15.
 For more information about the Esri European 
User Conference or call for papers or to register for 
the event, visit esri.com/euc.

2011 Esri Middle East and Africa 
User Conference
The Habtoor Grand Hotel in Beirut, Lebanon, is a 
prestigious landmark that graces the city’s skyline 
and is the location for the 2011 Esri Middle East 
and Africa User Conference (MEAUC), to be held 
November 1–3.

 Whatever your industry, profession, or GIS ex-
perience, the MEAUC is 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 busi-
ness and media partners are also encouraged to 
attend.
 “This regional event for users of Esri technology 
facilitates the coming together of GIS users, devel-
opers, hardware vendors, and solution providers 
from across the region to listen to each other and 
exchange ideas, knowledge, and experiences,” says 
Philip Burden, CEO of ESRI Lebanon sal. “The 2011 
MEAUC in Beirut promises to be a special event 
for all who attend.”
 From technical workshops to paper sessions 
on successful GIS applications, there are many op-
portunities to get cost-saving ideas or solutions to 
your technical questions. At the MEAUC, the focus 
will be on ArcGIS 10, so users will be able to learn 
the features and advantages of the newest release 
directly from Esri staff.
 A multiple-track format will offer a facilitated 
networking environment, with workshops, user 
sessions, and interactive user groups, as well as an 
extensive exhibition area.
 For more information and to register for the 
2011 MEAUC in Beirut, Lebanon, visit esri.com/
meauc. 

Seventh Annual Esri Asia Pacific 
User Conference
The upcoming seventh annual Esri Asia Pacific 
User Conference (APUC) is scheduled for 
November 15–16, 2011, at KINTEX, Gyeonggi-do 
(Seoul), Korea. This event will offer users in the 
Asia-Pacific region the opportunity to share their 
professional knowledge with other GIS profession-
als and Esri senior staff.
 Hosted by Esri international distributor ESRI 
Korea, Inc., the seventh annual APUC will feature 
the latest GIS technology, such as cloud comput-
ing and mobile GIS, along with case studies. Jack 
Dangermond, along with key regional users, will 
give the attendees insight into how Esri’s GIS 

technology makes our society better.
 On the first day, Esri senior staff and key users 
will deliver their views of GIS values to the audi-
ence. Their expertise and experience in various 
industries provide a unique reason to justify your 
attendance. Also, it will offer opportunities to get 
users involved, such as user presentations and 

exhibitions. User presentations, consisting of 
seven different tracks organized by industry, are 
scheduled for the second day. 
 This event will be combined with the Korean 
User Conference, which sees more than 1,500 users 
attend annually. “ESRI Korea expects that many of 
our Asia-Pacific users will attend the conference. 
Attendees will share and learn about advantages 
of the latest ArcGIS technology in person,” says Jay 
Yoon, president of ESRI Korea. 
 Calls for papers and registration for the event 
are now available at esri.com/apuc. Companies 
interested in sponsoring the event should contact 
ESRI Korea at www.esrikr.com.

At Esri regional user conferences, users share 
their experiences and expertise.

ESRI Lebanon celebrates GIS Day.



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

Esri has relationships with over 2,000 partners 
globally that provide customer-focused, geoen-
abled solutions. Th ese partners have extensive 
experience providing GIS solutions and services 
in our core industries. Partner-provided solutions 
and services range from custom-built applications 
to complete-system ArcGIS implementations. 
In this issue, we would like to recognize those 
partners who won a 2011 Esri Partner Conference 
Award. Th ese organizations have exhibited practi-
cal yet innovative application of the latest features 
in ArcGIS 10, taking geographic visualization to a 
higher level.
 For a complete list and description of our 
partners and their off erings, visit the Esri website 
at esri.com/partners.

Private (Internal) Web Application

3-GIS
www.3-GIS.com
Network Express
Network Express is a web-based GIS utility and 
telecom asset management system that allows 
users to edit, trace, query, plot, and report data. 
Leveraging Esri’s ArcGIS Server technology, 
Network Express provides fast editing and geo-
database access across the World Wide Web. 
With an easy-to-adopt user interface and specifi c 
toolsets designed for fl exibility, companies have 
the advantage of quick implementation into an 
existing network. 

Partner Solutions
Public Web Application

Topomat Technologies
www.topomat.ch
TopoMaps
TopoMaps v.3 is based on ArcGIS API for 
JavaScript. Featuring an extensive series of tools 
and customizable components, its functionalities 
help build complex GIS mapping applications.

Mobile Application

Geographic Technologies Group
www.geotg.com
GeoBlade Mobile
GeoBlade Mobile is designed to off er mission-
critical information for emergency personnel 
while en route to the scene of an incident. A 
simple-to-use, touch-screen user interface makes 
it easy for the user to navigate around the map and 
access incident information. Th e ability to show 
hotlinks from selected features on the map further 
enhances the situational awareness provided to 
the user by allowing access to such resources as 
fl oor plans, video feeds, and hazardous material 
data sheets. Th e application utilizes a Windows 
Presentation Foundation (WPF) interface and is 
built on Esri’s ArcGIS Mobile Software Developer 
Kit (SDK) technology. Th e maps are cached lo-
cally on the hard drive and can be utilized with 
or without a connection to the central server. In a 
connected environment, updates to the maps are 

For quite some time, I’ve been struggling with the challenge of how to explain to the general public what 
geo-literacy is and why it is important. Over more than a year, with a lot of help from others, I’ve developed 
a defi nition that captures the essence of geo-literacy and resonates with both academic and applied 
geographers. 
 As I’ve written in this space before, geo-literacy is preparation for making geographic and far-reaching 
decisions. Geographic decisions are decisions about location or transportation; far-reaching decisions are 
decisions that have remote consequences. Geo-literacy requires three abilities: 

•	 Th	 e	 ability	 to	 reason	 about	 human	 systems,	 environmental	 systems,	 and	 human-environment	
interactions
•	 Th	 e	ability	to	reason	about	geography	
•	 Th	 e	ability	to	reason	through	decisions	systematically	

If you are an ArcNews reader, then the odds are good that these three bullets mean something pretty 
specifi c to you and that your interpretation of these bullets is pretty close to mine.
 My challenge is that these bullets do not mean much to most Americans. Not only do most Americans 
lack these abilities, I believe that most of them have never even heard anyone talk about them. Phrases 
like reasoning about systems, geographic reasoning, and systematic decision making do not convey much 
meaning to people who have never been taught those skills. Worse, they do not have the power of name 
recognition the way algebra and calculus do. 
 Th e challenge here is how to convey a message about the importance of knowing something to people 
who don’t know it themselves and to do it without (a) making them feel bad for something that is not their 
fault or (b) putting them off  with a tone of superiority. 
 I am writing this column because I don’t know how to solve this challenge, and I am looking for help. 
I am pretty sure, however, that the path to the solution lies through compelling examples. I argue that 
the reason modern societies need to provide their citizens with geo-education is the big cost that people 
pay individually and collectively for geo-illiteracy. My hunch is that the right examples of these costs will 
convince people. 
 I have collected a few examples, but I am hoping that, through the power of social networking, the 
readers of this column will help me build a compelling library of examples. Please give me feedback on my 

The Challenge of Defi ning 
Geo-Literacy

examples and share yours with me on Twitter (@NatGeoEdelson) or Facebook (www.facebook.com/
geoliteracy). 
 Here are a few examples drawn from modern American life, some of them from my own experiences:
A geo-literate individual should be able to take constraints and considerations into account to optimize 
choices about locations. Th is is a case of geographic reasoning. For example, when people are not able to 
identify and weigh their commuting options successfully, they pay costs in the forms of wasted money, lost 
time, and frustration that only grow over time. When owners of small retail businesses or decision makers 
in large retail businesses make poor decisions about location, they pay for their failures in geographic 
reasoning in lost business, which translates directly into lower revenues for the company and reduced 
economic opportunity for the workforce. 
 Th e cost of a store or restaurant closing because of a poorly chosen location goes far beyond the busi-
ness owner. It is an economic loss for the community. We currently consider the frequent failure of retail 
establishments to just be a part of life. However, a substantial percentage of these failures is a direct result 
of poor geographic reasoning that could be prevented, leading to substantial economic benefi ts. 
 Another important kind of geographic reasoning is not about where to do something but about 
whether to do something in a particular location. For example, in the last decade, citizens of America 
and many other nations have faced decisions about whether they should send troops to fi ght wars in 
foreign lands, such as Iraq and Afghanistan. A geo-literate individual should be able to analyze informa-
tion about locations to form an independent assessment of the appropriateness of a proposed action in 
those locations. 
 I would have more confi dence in the democratic decision-making process about military deployments 
in America if more Americans were able to interpret thematic maps showing topography, ethnic and 
religious populations, and distribution of natural resources. I believe there are many valid arguments on 
both sides for whether the United States should have gone to war in Iraq and Afghanistan, some of which 
may outweigh geographic considerations. However, I worry about the role of the public in making deci-
sions like these in a society where many are not able to reason systematically about geographic factors. 
 Even though there is no way to determine, even in retrospect, whether we have made the right decision 
about military deployments, we can still assess the costs associated with those decisions. In the case of 
these large-scale military deployments, the costs are measured in billions of dollars, thousands of lost lives, 
and hundreds of thousands of lives permanently changed. 
 A geo-literate individual should be able to anticipate remote impacts of local decisions. Th is is a case of 
reasoning about systems. For example, in the Chesapeake Bay watershed where I live, state governments 
advise residents to only wash their cars at car washes because the runoff  aff ects water quality in the bay. 
If most people who receive this advice do not understand the impact of detergent and other runoff  from 
roads on aquatic ecosystems—which most don’t—and do not understand where the water that leaves the 
bottom of their driveway goes—which most also don’t—then the odds that they will follow that advice are 
very low. 
 Th e same goes for farmers and fertilizer, though farmers in the Chesapeake watershed are subject to 
laws restricting runoff , not just advisories. If farmers do not understand the eff ects of fertilizer runoff  and 
they know that their state government cannot aff ord to enforce runoff  laws, they are unlikely to expend 
much eff ort to obey them. 
 Th e result of uninformed decision making about runoff  is an enormous environmental and fi nancial 
cost resulting from millions of individual decisions with far-reaching consequences. Th e fi sheries in the 
Chesapeake Bay, the Gulf of Mexico, the San Francisco Bay, Puget Sound, and many others, are all threat-
ened by runoff . Th e livelihoods of hundreds of thousands of individuals who depend directly or indirectly 
on fi shing in those locations are threatened. 
 Th ose are three examples of how the widespread lack of geo-literacy can add up to huge societal costs. 
What do you think? Are these compelling? Do you have others you can share with me? Let me know.

synced automatically, calls for service locations are 
live, and the locations of other emergency vehicles 
are displayed.

Extension to ArcGIS Desktop

Placeways LLC
www.placeways.com 
CommunityViz
CommunityViz planning software is an extension 
for ArcGIS Desktop. Planners, resource managers, 
local and regional governments, and many others, 
use CommunityViz to help them make decisions 
about development, land use, transportation, con-
servation, and more. A GIS-based decision support 
tool, CommunityViz shows you the implications 
of diff erent plans and choices. Both fl exible and 
robust, it supports geodesign, scenario planning, 
sketch planning, 3D visualization, suitability analy-
sis, impact assessment, growth modeling, and 
other popular techniques.

Stand-Alone Desktop Application (Engine)

Clearion Software
www.clearion.com
Clearion VM
Clearion VM is a full-featured vegetation 
management solution built on ArcGIS. Th e 
system allows organizations to plan, manage, 
and report vegetation control activities around 
critical infrastructure, such as overhead electric 

transmission and distribution lines. Clearion VM 
comprises two commercial off -the-shelf ArcGIS 
Engine products: Clearion Mobile, a robust, data 
model-independent fi eld editing application, and 
Clearion Work Manager, a powerful inspection 
and work order system. Th ese products are used 
throughout North America by electric utilities, 
telecommunications companies, and government 
agencies to solve a wide variety of challenges in 
fi eld operations, asset data collection, and work 
management.

Enterprise Integration

Geographic Information Services, Inc.
www.gisinc.com
Pipeline Enterprise Operations Center System
Th e Pipeline Enterprise Operations Center System 
was deployed for a large gas distribution company. 
It includes a GIS SCADA-integrated dashboard 
and a cockpit-based surveillance data collection 
and reporting application tied to compliance 
reporting and work order management systems. 
Th ese GIS solutions were developed using ArcGIS 
Server 10 and the ArcGIS Mobile 10 SDK.
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New Training Offerings from Esri
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Th e Urban and Regional 
Information Systems 
Association (URISA) 
announces a substan-
tially discounted intro-

ductory membership opportunity. Join URISA for 
$20 and receive all the benefi ts of a full professional 
membership through December 31, 2011. 
 URISA—Th e Association for GIS Professionals—
is an international organization that has been 
dedicated to GIS professionals since 1963. A lead-
ing provider of learning and knowledge for the GIS 
community, URISA connects great ideas and great 
people to inspire leadership and achievement. 
URISA strives to provide exceptional educational 
experiences, a vibrant and connected community, 
and the essential resources you need to be success-
ful in your career.
 We are certain that you will see value as a URISA 
member:

•	 Education—From GIS-Pro and specialty 
conferences to the URISA Leadership Academy 
and webinars, URISA members realize signifi cant 
discounts for registration and ample opportunity 
for contributions.

URISA Reduces Introductory 
Member Fee—Give 'em a Try!

• Resources
 - URISA Journal—Peer-reviewed publication 
and one of the richest collections of open educa-
tional resources in the geospatial fi eld
 - Th e GIS Professional newsletter—
Contributions from your peers, industry news, and 
case studies 
 - URISA Digest—Twice-monthly collection 
of news and announcements from the organiza-
tion, with opportunities for involvement and 
recognition
 - URISA Knowledge Base—Collection of ar-
chived publications and proceedings from URISA’s 
vast library
•	 Connections—No matter what your level 
of experience or discipline is, your professional 
network will thrive through your interactions with 
URISA members. Students and young profession-
als, mid-career managers, and the thought leaders 
of the fi eld come together to share ideas, innova-
tion, and knowledge within the URISA community.
 
Join URISA today for only $20. You’ll be glad you 
did. Visit www.urisa.org. As long as you haven’t 
been a member of URISA for the past two years, 
you are eligible to join. Don’t delay; the sooner you 
join, the more time you have to experience all that 
URISA has to off er!

Training 
Need Focused, On-Demand Training?
Esri web courses provide about three hours of high-quality, self-paced instruction that supports a 
variety of ArcGIS tasks and workfl ows. Web courses are available 24/7, and our new design features 
interactive presentations and activities, demos, and hands-on exercises to apply and reinforce soft-
ware skills. Find out more and see a list of web courses at esri.com/coursecatalog.

Analysis with ArcGIS
Analysis is at the heart of what many GIS professionals do. Th e courses below teach recommended 
workfl ows to generate reliable results from diff erent types of GIS analyses. 

Instructor-Led Courses
•	 Performing	Analysis	with	ArcGIS	Desktop	
•	 Introduction	to	Esri	Business	Analyst	Desktop
•	 Working	with	3D	GIS	Using	ArcGIS
•	 Working	with	ArcGIS	Spatial	Analyst	for	Geospatial	Intelligence

Web Courses
•	 3D	Analysis	of	Surfaces	and	Features	Using	ArcGIS	10
•	 Deriving	Rasters	for	Terrain	Analysis	Using	ArcGIS	10	
•	 Distance	Analysis	Using	ArcGIS	10
•	 Exploring	Spatial	Patterns	in	Your	Data	Using	ArcGIS	10	

Python Scripting 
Python is integrated into ArcGIS 10, allowing you to easily automate complex or repetitive processes 
and make GIS workfl ows more effi  cient. Th e courses below teach the basics of Python syntax and 
creating scripts that can be attached to custom tools and geoprocessing models for easy sharing and 
reuse. 

•	 Introduction	to	Geoprocessing	Scripts	Using	Python	(instructor-led	course)
•	 Using	Python	in	ArcGIS	Desktop	10	(web	course)
•	 Python	Scripting	for	Map	Automation	in	ArcGIS	10	(web	course)

ArcGIS Desktop Customization
Add-ins are lightweight and easy to share and deploy. Th e instructor-led course Programming 
ArcGIS Desktop Using Add-ins teaches best practices for building add-ins, including how to inte-
grate ArcObjects and geoprocessing tools to deliver custom GIS functionality.

ArcGIS Web Mapping Courses
Learn how to effi  ciently develop rich, interactive web applications that feature GIS resources. 

Instructor-Led Courses
•	 Building	Web	Applications	Using	ArcGIS	API	for	Flex	
•	 Building	Web	Applications	Using	ArcGIS	API	for	JavaScript	
•	 Building	Web	Applications	Using	ArcGIS	API	for	Microsoft	Silverlight/WPF	
•	 Creating	Eff	ective	Web	Maps	Using	ArcGIS	Server	

Certifi cation
“Expect to Be Challenged”
In an online interview, the author of the Esri Technical Certifi cation instructor-led training course 
Skills Review for ArcGIS Desktop Professional says students coming to class can expect to be chal-
lenged. By applying their ArcGIS knowledge to identify and solve a variety of problems encountered 
in the real world, students will gain an understanding of the strengths and weaknesses in their 
ArcGIS skill sets and be better prepared to take the ArcGIS Desktop Professional Certifi cation exam. 
Read the interview and learn more about the course at esri.com/trainingblog.

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

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

Atlas of New South Wales
atlas.nsw.gov.au/public/nsw/home/map/
elections.html
Th is electoral atlas illuminates New South Wales’ 
political history since the introduction of respon-
sible government in 1856. Other categories are also 
available.

Core Conservation Data Viewer
maps.tnc.org/coredata
Th is is a public map from Th e Nature Conservancy 
(TNC) that shows nonsensitive data for four 
datasets: Conservation Projects (including 
data from several organizations besides Th e 

ArcGIS Server Disseminates 
Geospatial Services

Nature Conservancy),   Ecoregional Assessments, 
Ecoregional Portfolio, and TNC Lands.

Walking with the Wounded
walkingwiththewounded.esriuk.com/
ArcticExplorer
Walking with the Wounded is a unique expedition 
that saw wounded servicemen from the UK Armed 
Forces trek to the geographic North Pole unaided. 
Th e Arctic Explorer mapping site allowed visitors 
to follow the men’s journey.

Franklin County, North Carolina: Tax Assessor 
Map
maps.roktech.net/franklintax/franklin.
html
Th is application helps citizens quickly fi nd real 
property information, including land, building, 
and assessed and taxable value, by searching 
owner name, address, or PIN. Th is application 
was developed and is hosted by Esri Partner ROK 
Technologies, Inc.

Th e Summer 2011 issue of ArcNews Online (esri.
com/arcnews) presents the following special 
online-only articles:

Mapping Presettlement Forest Species with 
Witness Trees

More ArcNews—Online-Only Articles
Integrated Design and Management: A 3D-GIS 
Solution for Campus Master Planning

Also, look for new supplemental podcasts.



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

Let’s Exchange Competition for Cooperation
By Claudia Paskauskas, GIS Manager, East Central Florida Regional Planning Council

I would like to invite you on a trip back to our 
childhood. Let’s think of the time that we were 
around two or three years old. Do you remember 
how the playground rules were back at that time? 
Lots of children playing with lots of toys. It was so 
hard to share our toys with somebody else. But 
then, all of a sudden, a little kid would come from 
nowhere wanting to play with our toys and keep 
off ering his for us to play with until we fi nally 
decided to give it a try. It was always a hard deci-
sion to make—sharing our toys and playing with 
somebody else’s—but it was always enjoyable 
and rewarding doing so because then we had a 
friend to play with, and things from that point 
on became way more fun than when we played 
alone!
 Fast-forwarding and getting back to our 
current time, when we think of GIS collabora-
tion, things are not much diff erent from the 
playground rules. We have our data, our applica-
tions, our techniques, our models, our layers, 
and our services—our toys. And it’s so hard to 
share them with others for reasons that vary 
on a case-by-case basis. Sometimes we have 
unique techniques and we don’t want to share 
that with the competition. Other times, we just 
don’t want to go through the entire documenta-
tion process that can take time to be completed. 
Yet other times, we just forget to scope time 
in our projects to share the fi nal product with 
the GIS community via the clearinghouses and 
other resources, not to mention what it takes to 
collaborate in terms of stretching our comfort 
zone, exposing our work to peer evaluation, 
and many other reasons that we could write an 
entire new article about. But then your coworker 
encourages you to attend a local GIS user group 
meeting, and you listen to that presentation that 
gives you hints about how to improve your own 
project. Another situation could be how great it 
feels networking with other GIS professionals 
during a conference or during a GIS professional 
organization after-hours event just because you 
could help someone else answer a question that 
had been puzzling them. Th e point I am trying to 
make here is that it takes a leadership attitude to 
enable and accomplish collaboration. 
 One of the most basic leadership principles 
emphasizes the importance of individuals tak-
ing single steps to create big impacts. A leader 
doesn’t need to be someone that’s in a decision-
making position or have formal authority. A 
leader is someone who can socially infl uence 
others to accomplish a common goal. Leaders 
come in various shapes and fl avors. Leaders are 
simply messengers of new ways of thinking or 
transitioning processes or are simply supportive 
of new ideas and concept development. Leaders 
often are mentors. Leaders are passionate about 
what they do. Leaders engage. Leaders share, 
guide, and facilitate accomplishments. Leaders 
always strive and shine in what they do. Usually 
when you teach, you end up learning and know-
ing way more than that audience you are trying 
to educate. And that is just one of the beauties of 
having a leadership attitude. 
 Some people freeze when the word leadership 
is said aloud. Others think that being a leader 
is too much trouble, and they are already busy 
enough at work to get one more thing added 
to their plates. A common mind-set when the 
subject is leading can be easily illustrated in the 

following question: Why would my county, city, or 
even self want to collaborate and promote com-
mon professional growth in local GIS user group 
meetings, write articles, or mentor someone 
when I alone can deliver the highest-quality GIS 
projects on a daily basis?
 One might also wonder why a GIS profes-
sional would want to do more than their own 
daily work. Why would a GIS professional want 
to contribute time, knowledge, and expertise to 
GIS professional organizations, local GIS groups, 
and data clearinghouses, aiding other peers and/
or organizations and enabling them to grow 
stronger?
 Th e problem embedded when someone thinks 
of these questions is more fundamental than 
it seems. Th e reality is that some professionals 
think they can survive forever by just fl ying solo. 
Th at notion clouds their ability to see the benefi ts 
of working and growing together.
 By simply not being on the same page, this 
thinking may have eff ectively caused several sig-
nifi cant duplications of eff ort and service. Loss of 
time. Loss of money. Loss of momentum to grow 
strong together as a knowledgeable GIS commu-
nity. Loss of the opportunity to make a diff erence 
and be part of the solution. Th at’s what happens 
when we don’t have the mind-set of collaborating 
and sharing. 
 If all sides of our GIS community collectively 
discuss the common wants, needs, standards, 
and guidelines, duplication of eff orts will not be 
an issue. Th en, through collaboration, we can 
support the GIS community during these dif-
fi cult economic times where budget constraints 
can unfortunately hinder success. History shows 
why collaborating is better than competing. 
When team players, being competitors or not, get 
together to help communities recover from un-
foreseen events like natural disasters, everybody 
wins. Th e community gets back to its normal 
life faster, jobs are created, knowledge is shared, 
and professionals get their skill sets sharpened. 

It’s a win-win situation. No competition. Just 
collaboration!
 Th e overwhelming support and participation 
of many GIS professionals, counties, cities, and 
organizations indicate that the GIS community 
would like to continue to work together. Pulling 
and tugging in diff erent directions does not seem 
to make sense when we have collaboratively 
achieved better results shortcutting in project 
development by simply utilizing data that has 
been shared. Other successful proof that work-
ing together as a solid regional GIS community 
is worth it is refl ected in the relationships built 
during several GIS functions, such as user groups, 
GIS Day celebrations, workshops, conferences, 
and specialized training.
 For our GIS community to succeed, we must 
work together on projects and educational 
opportunities that make sense. Let us not be mis-
taken—competition is out there, and it is healthy. 
However, our spirit of competition needs to be a 
productive one that only makes us work harder 
and be that much stronger.
 Working as a solid community means that 
everyone involved gets a little dirty, because we’ll 
have to work at it. It’s going to be work, but it’s 
work worth doing. But the greater goal—not 
personal gain—has to be at the heart of what’s 
driving us.
 Ultimately, building a strong regional GIS com-
munity isn’t something that can be accomplished 
by a handful of people. If something is to get done, 
it will be by individuals that simply have a passion 
for some segment of the work that’s to be done.
 Maybe that passion is in improving education 
and mentoring someone, developing grassroots 
eff orts by being a mentor in local schools or 
maybe supporting the planning and execution of 
user groups, regional events, and newsletter pub-
lications. It could also be by volunteering with 
GIS professional organizations or even simply 
sharing data or supporting the development of 
new, needed data guidelines. 

 Regardless of the specifi c area of interest, the 
important factor is to simply become involved 
and help be a solution to some of our GIS com-
munity’s issues and needs. One action at a time. 
Being a leader or just following one. Sharing your 
toys.
 Th e sooner we all realize that cities; counties; 
organizations; companies; and, most importantly, 
professionals cannot survive without each other’s 
collaboration, participation, and understanding, 
the better off  we will all be.
 I encourage you to share your toys. Going solo 
is good, but by traveling the journey together, we 
can accomplish much more.

About the Author
Claudia Paskauskas, PMP, MCSD, GISP, is the GIS 
manager for the East Central Florida Regional 
Planning Council (ECFRPC). She brings more 
than 18 years of IT professional experience, in-
cluding GIS, working for private and government 
sectors. She is the vice president of the Florida 
URISA Chapter (FLURISA), chair of the URISA 
Leadership Academy, and the 2011 GIS-Pro 
URISA conference program chair. 

For more information, or if you are looking to 
get involved in the GIS community or learn how 
to start your own collaborative GIS program, 
contact me (e-mail: Claudia@ecfrpc.org, tel.: 
407-262-7772). Th ere are plenty of opportuni-
ties out there where you could start making a 
diff erence. 
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A National GIS Infrastructure for Health Research

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

The AAG has been working closely with the US National Institutes of Health (NIH) on 
the integration of geography and GIS in medical and health research for nearly a 
decade.  Two years ago, we began building on the foundation of these research 
collaborations and multiple NIH relationships with a far-reaching new initiative 
for GIScience, health, and geography, called the AAG Initiative for an NIH-Wide 
GIS Infrastructure. This ongoing initiative, including a recent AAG-NIH joint 
workshop to explore and further develop such a complex and large-scale under-
taking, is described in more detail below.

The AAG Initiative
The rationale for this AAG initiative is the unmet need for spatial and spatiotem-
poral data and analyses, as well as for geographic context, across nearly all NIH’s 
30 individual institutes. This need is pressing for research undertaken at NIH ranging 
from gene-environment interaction in biomedical research to the tracking of disease 
outbreaks and the assessment of health service delivery. 
 While some progress has been made in recent years in developing geographic information systems, 
geocoding services, mapping, and associated standards, problems nevertheless abound in the lack of 
interoperability among proprietary systems, longitudinal variation in data collection, difficulties of 
sharing inadequately documented data, issues of confidentiality of location-specific data, and lack of 
understanding of the basic concepts of geographic/environmental context and of spatial and spatio-
temporal data and analysis. Although these problems and their solutions vary somewhat by institute 
across NIH, they also share a great deal in common, and therefore very substantial scale economies can 
be achieved by addressing them collectively. 
 Some individual NIH institutes have made independent and fragmented investments in spatial data 
and tools. The inefficiencies of this approach suggest that a common GIS infrastructure offers significant 
advantages. The AAG Initiative for an NIH-Wide GIS Infrastructure has been exploring the potential for 
such a collective solution, in consultation with many individual institutes and the NIH leadership. We 
are addressing opportunities and obstacles to establishing such an ambitious infrastructure, strategies 
for optimizing the long-term research value of an NIH-wide GIS infrastructure, common standards and 
protocols, a catalog of available data resources, training programs and examples of best practices, col-
lective negotiation of software and data licenses, and tools specifically adapted to the needs of health 
research. The overall vision of the initiative is to enhance the ability of NIH researchers to make use of 
this rapidly growing and increasingly important area of research infrastructure while taking advantage 
of economies of scale.
 The AAG initiative is led by a steering committee appointed by the AAG Council, consisting of 
five leaders in the health-research applications of spatial and spatiotemporal technologies: Michael 
Goodchild, Doug Richardson, Mei-Po Kwan, Jonathan Mayer, and Sara McLafferty. It receives input 
from a larger advisory group that includes geographers and health researchers from across the disci-
plines represented at NIH. The first phase of the initiative has focused on creating a broad road map for 
the development of a GIS infrastructure for health research, assessing and documenting the demand 
for such an infrastructure throughout the institutes and among NIH leadership, and developing a 
sustainable funding model.

The AAG-NIH Workshop
After discussions with NIH officials in multiple institutes, the AAG recently received funding support 
from NIH to hold a high-level workshop in February 2011 to further develop the conceptual framework 
and GIScience research needed for implementation of an NIH-wide GIS infrastructure, together 
with senior scientists and administrative leaders from all across NIH. This workshop, cosponsored 

Understanding GIS: An ArcGIS Project Workbook
By Christian Harder, Tim Ormsby, and Thomas 
Balstrøm
A comprehensive urban planning project to find 
a suitable location for a park by the Los Angeles 
River is the premise of Understanding GIS. Using 
this spatially based problem, the book teaches 
the essential phases of a GIS analysis project, from 
planning to execution and follow-up. The book 

Two New Tutorials Now Available from Esri Press

Understanding GIS and Getting 
to Know ArcGIS ModelBuilder

by the AAG and NIH’s National Cancer Institute and National Institute for Drug Abuse, 
was highly successful and represents what many attendees have characterized as a 

seminal event. 
     Presentations included an overview of current GIS activities at NIH institutes, 

perspectives from the GIScience research community, extramural researchers’ 
views on GIS needs at NIH, and discussions of system architecture options for 
an NIH-wide geospatial infrastructure. Bill Davenhall of Esri also participated in 
the workshop and provided excellent background on a number of health-related 
GIS activities. Breakout groups in the workshop focused on identifying common 

needs, key challenges, and implementation alternatives. Recommendations, 
priorities, and next steps in this process were discussed and are the subject of a re-

cent report prepared by the AAG and NIH (www.aag.org/health_geographies).
 There was consensus among the participants in the workshop that developing a 

broader and deeper GIS infrastructure throughout NIH for medical research is needed. The 
discussion highlighted numerous benefits of geography and GIScience to NIH’s health research 

programs. Examples of the benefits of a large-scale GIS infrastructure to health and biomedical 
researchers include generation of research hypotheses through discovering geographic patterns 
and by analyzing data in ways that would not otherwise be possible, increased ability to understand 
gene-environment interactions and their role in disease occurrence, ability to advance mobile health 
systems by incorporating real-time GPS/GIS technologies, and the potential to integrate and link 
other major health databases with such an infrastructure. 
 Workshop participants also discussed the substantial challenges to the implementation of such 
an ambitious project. These challenges include dealing with locational privacy and confidentiality 
issues; developing and disseminating GIS and analytic modeling tools specific to the needs of health 
and biomedical researchers; and incorporating training and education in GIS, geospatial tools, and 
spatial thinking for health and biomedical researchers. Participants also recognized the importance 
of having a forward-looking strategy in developing an NIH-wide GIS infrastructure, being mindful of 
new and emerging technologies, including, for example, the geospatial web, social media, new infor-
mation from electronic medical records, real-time health monitoring, and developments in sensor 
and location-aware technologies.
 The next steps for pursuing the concept of a large-scale, NIH-wide geospatial infrastructure to 
support health research will include wide dissemination of the AAG-NIH Workshop Report to both 
the geography and health and biomedical research communities, preparing a more detailed inventory 
of the portfolio of intramural and extramural GIS projects supported by NIH, and developing NIH 
requests for proposals and focused workshop proposals that address specific research needs related 
to such a complex infrastructure. Potential research would need, for example, to address spatiotem-
poral analysis in health research, where issues of scale, privacy, large datasets, and computational 
capacity are just some of the areas that need to be investigated; defining a distributed computing 
architecture (including cloud computing) for an NIH-wide GIS; developing a common language, or 
ontology, shared by biomedical researchers and geographers to foster collaboration; and addressing 
other needs and challenges described above.  The workshop concluded with an executive briefing for 
senior leadership from many institutes in the NIH. 
 If successful, I believe this AAG initiative will open new doors for geographic research and discovery 
at NIH in collaboration with biomedical scientists at most institutes within NIH and in related public 
health fields, as well. For geographers, GIScientists, and medical researchers alike, it also holds real 
promise for making a meaningful difference in the health and lives of people around the world. 

Doug Richardson, drichardson@aag.org

incorporates the latest developments in ArcGIS; 
readers build proficiency using ArcGIS 10 software 
and learn the geographic approach to problem 
solving. Nine lessons, including Build the database, 
Automate the analysis, and Share results online, 
comprise the workbook. ArcGIS Desktop 10 trial 
software, data, and a resource center for the book 
are also offered. ISBN: 978-1-58948-242-5, 378 pp., 
$79.95.

Getting to Know ArcGIS ModelBuilder
By David W. Allen
This workbook lays a comprehensive founda-
tion for building models with ModelBuilder—a 
visual programming technology available in 
ArcGIS—including how to develop and run 
reusable geoprocessing workflows and models. 
Divided into seven chapters addressing model 
basics, interactive models, flow control, multiple 
inputs, model iterations, model environment, and 
building documentation, this book fosters a 
comprehensive knowledge of ModelBuilder for 
intermediate to advanced GIS analysts and stu-
dents. Data for the exercises, as well as examples of 
models, Python scripts, and custom applications, 
is included in a companion DVD. Allen is also 
author of GIS Tutorial 2: Spatial Analysis Workbook 
and GIS Tutorial 3: Advanced Workbook (Esri Press, 
2010). ISBN: 978-1-58948-255-5, 336 pp., $79.95.

For more information about Esri Press books or 
to order, visit esri.com/esripress.
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Jean Fujikawa, GIS analyst, Oahu Invasive Species 
Committee in Hawaii, vacationed in Bhutan, Land 
of the Th under Dragon, and is standing (with 
T-shirt) across the river from Punakha Dzong 
(Palace of Great Happiness) in Punakha.

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. While 
digital photos sent via e-mail (tmiller@esri.
com) are preferred, prints or slides can be sent to 
Th omas K. Miller, ArcNews Editor, ArcNews T-shirt 
Feature, Esri, 380 New York Street, Redlands, 
California 92373-8100 USA. See ArcNews Online at 
esri.com/arcnews.

Bhutan Reaches New Heights with an Esri T-shirt

Jean Fujikawa in Bhutan.

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
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Career Opportunities at Esri
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—Imagery—Help build modern imagery management 
products that allow server and desktop applications to work with a rich geographic and imagery 
data model.
 
GIS Software Product Engineers—Focus on the requirements of the Esri user community and 
contribute to designing and building the next generation of ArcGIS software.

GIS Services

Solutions Architect—Implementation Services—Utilize your knowledge of system architec-
ture and IT technologies to support the successful development and implementation of ArcGIS 
software-based enterprise solutions.

Web Applications Developer (Redlands, California, and Washington, D.C.)—Design, develop, 
and implement customized web applications, web services, and enterprise solutions.

Imagery Applications Developer—Use your imagery, software development, and engineering 
experience to support the development of leading-edge GIS applications for defense programs.

Educational Services and Technical Support 

Educational Specialist—Apply your talent for writing and strong communication skills to help 
design, author, and update educational materials for teaching GIS concepts.

Support Analyst—Database—Provide high-quality support to Esri customers to solve technical 
problems; test software and hardware to troubleshoot issues and evaluate solutions.

Sales

Account Manager—Public Safety—Support existing client relationships, advance relationships 
with Esri Partners, and cultivate new business with public safety agencies.

Account Executive—Retail (location open)—Utilize your software sales experience and un-
derstanding of the retail industry to help retailers leverage geographic technology to achieve their 
business goals. 

Presales and Solutions Engineering
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Solutions Engineer—Federal Defense and Intelligence (Washington, D.C.)—Work closely with 
account managers, software developers, and intelligence community clients to analyze problems, 
defi ne requirements, and customize GIS tools and applications.
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Technical Marketing Engineer—Support and develop custom applications for Esri’s industry 
managers; prototype and perform research and development on the latest Esri developer-oriented 
products.

Law Enforcement Industry Solutions Specialist—Help develop and execute marketing plans 
and programs to support the GIS user community and grow the use of GIS in the law enforcement 
domain.

  Follow Esri Careers on Twitter: twitter.com/EsriCareers.

To learn about Esri-related career opportunities outside the United States, contact your area’s 
international distributor (esri.com/distributors). 
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Claremont Graduate University
School of Information Systems and Technology 
130 E 9th St. Claremont, CA 91711 

(909) 621-8209 • SISAT.info@cgu.edu

www.cgu.edu/sisat/gis

Claremont Graduate University’s 
School of Information Systems 
and Technology offers you the 

opportunity to study GIS 
from a technical perspective 

and learn how to design, 
customize, and manage a GIS 
within an IT infrastructure to 
meet individual client needs.

 
• Full and part-time    
schedules available

• Expert faculty guidance
• Financial aid and 
fellowships offered
• Small class sizes

• Personalized attention

with a GIS SOLUTIONS DEVELOPMENT CONCENTRATION

EARN a MASTER’S OF SCIENCE in Information Systems and Technology

Without 
“IS” 
there 
would be 
no “GIS”

Claremont Graduate University 

is home to an Esri Development Center


