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Briefl y
Noted
Discover How AI Is Helping 
ArcGIS Users Everywhere
Find out how GeoAI works in 
Esri technology and what to 
use it for. Go to page 8 to get 
started using Esri’s pretrained 
GeoAI models, and head to 
page 9 to read about geospa-
tial foundation models.

Take a Moment to Learn 
Something New About 
ArcGIS Pro
When you only have a few min-
utes but need a refresh on how 
to do things in ArcGIS Pro—
like search for color schemes or 
add a layer to your legend—
check out ArcGIS Pro Shorts. 
These videos are about a min-
ute long and help users quickly 
learn tips, workfl ows, and best 
practices for ArcGIS Pro. Go to 
links.esri.com/ArcGISProShorts 
and click the Playlists tab to 
begin exploring.

Esri User Conference 
Recognized for Innovation
RainFocus—provider of the 
next-generation event mar-
keting platform that Esri uses 
to streamline event registra-
tion, content, and on-site 
operations—honored Esri 
with its prestigious Innovation 
Award for best user confer-
ence at the company’s annual 
fl agship event, RainFocus 
INSIGHT. The Innovation 
Awards recognize industry 
leaders and their efforts to 
drive impactful results for 
their customers. To be consid-
ered for this award, nominees 
must have a solid understand-
ing of attendees to create 
better experiences; innovate 
with their use of the RainFocus 
platform; leverage data and 
insights to understand, pivot, 
and improve events; merge 
offl ine and online efforts 
to grow their company and 
events; or demonstrate effi -
ciency improvements such as 
saving time or resources.

A New, Scalable System for   
Nationwide Biodiversity Monitoring
By Tamara Rudic, Dr. Claire Hoffmann, Elise Boos, Dr. Alexander Killion, and Dr. Walter Jetz, Yale University
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Creating Sustainability: “The Most 
Important Design Problem in the World”

What if planners from neighboring communities or 
diff erent parts of the world could share their planning 
information with one another? Using the same tech-
nology, the same language, the same maps, they could 
see how other cities are zoning new developments, 
building much-needed housing, and preserving green 
spaces. Th ey could even evaluate how their plans ei-
ther contribute to or detract from local, regional, na-
tional, and international goals to cut greenhouse gas 
emissions, protect natural resources, adapt to chang-
ing weather patterns, and promote economic growth.
 Two interconnected projects seek to foster these 
connections among planners and the communi-
ties they serve. Th e Global to Local to Global (GLG) 
Climate Mitigation Implementation Project, led by 
geodesign expert Dr. Carl Steinitz and an international 
cadre of geospatial thinkers, is bringing together indi-
vidual climate mitigation projects at the local, regional, 
and global levels in one platform to evaluate how they 

Many countries have made commitments to pro-
tect biodiversity and safeguard its many benefi ts to 
people. But achieving these goals requires informa-
tion systems that address the many facets of biodi-
versity and diff erent forms of biodiversity data.
 Th e successful implementation of such a system re-
quires cooperation among the many agencies, organi-
zations, and communities that take part in biodiversity 
data collection, management, and analysis. It also in-
volves overcoming the technical challenges of reusing 
data, making it interoperable, and sharing it.
 National geospatial biodiversity data comprises 
thousands of species, documented using a slew of data 
collection methods, naming conventions, formatting, 
and metadata. GIS tailored to these unique challenges 
must be used to integrate and harmonize the data.
 Many governments want such a geospatial 
data system to support their robust, nationwide 

 The United States has nine climate regions—which would change even if greenhouse gas emissions 
were kept relatively low and warming stayed below 2 degrees Celsius, as depicted in this map.

biodiversity monitoring strategies and analyses, 
which inform conservation decision-making. Th at’s 
what Map of Life—a global initiative led by the Yale 
Center for Biodiversity and Global Change—is build-
ing. Working alongside Esri and with support from 
the E.O. Wilson Biodiversity Foundation, Map of Life 

participants are collaborating with national govern-
ment partners worldwide to develop the National 
Biodiversity Information System (NBIS), a robust, 
private, and fl exible platform for managing, visual-
izing, and analyzing biodiversity data.

 The National Biodiversity Information System 
(NBIS) Regions tool generates species lists for 

protected areas, provinces, and—as shown 
here—custom-drawn areas within Guyana. 

(Image courtesy of Map of Life.)
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The nonprofi t African People & 
Wildlife is helping Maasai pastoral-
ists in Tanzania use GIS to docu-
ment phenomena across the Maasai 
Steppe. But the point is not to 
change traditional ways. Rather, it 
is to connect the knowledge that’s 
already being gathered and demon-
strate to others how the Maasai have 
sustained their land for so long.
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In the arid landscapes of Arizona, Nevada, and Utah, surprising bio-
diversity hot spots glow red on conservation nonprofi t NatureServe’s 
portfolio of maps, called the Map of Biodiversity Importance (MoBI). 
Th e maps’ revelations stem from a landmark collaboration between 
NatureServe, Esri, Th e Nature Conservancy, and Microsoft’s AI for 
Earth program. Th is partnership has turned 50 years of NatureServe 
fi eld observations in North America into maps and habitat models
that guide land preservation and acquisitions to conserve biodiversity.

Translating Field Data into Actionable Maps
An online tool that launched in 2020, MoBI (links.esri.com/mobi) 
includes habitat models and maps for over 2,400 at-risk species, 
with more than 600 added in 2024. Stakeholders and research-
ers can access MoBI maps and layers in ArcGIS Living Atlas of 
the World (links.esri.com/mobi-livingatlas), the NatureServe 
Explorer Pro application, NatureServe’s open data portal, and 
Microsoft’s Planetary Computer platform.
 MoBI data has been accessed more than 100,000 times in ArcGIS 
Living Atlas, with users ranging from land trusts to corporate sus-
tainability directors, according to Regan Smyth, a conservation data 
scientist and NatureServe’s president of strategic partnerships.
 “If one of your goals is to save habitat for the plants and ani-
mals that are most threatened, then these maps show you where 
those places are,” Smyth said.

Building on Field Data and Partnerships
Founded in the 1970s and an early GIS adopter, NatureServe has 
always combined ecological expertise with technological innova-
tion grounded in local fi eld knowledge.
 “Good models require expertise both to inform and for scru-
tinizing,” said Sunny Fleming, Esri’s director of conservation 
solutions. “People take biodiversity data for granted—they just 
assume it exists. But in reality, there are very few, if any, other 
organizations like NatureServe.”
 NatureServe’s work depends on a combination of philanthropic 
support and active collaboration with agencies, corporations, 

researchers, and other partners. To produce MoBI, Esri provided 
technical guidance, custom web apps, and outreach support, while 
Th e Nature Conservancy’s science team guided the methodol-
ogy. Microsoft’s AI for Earth program provided the computational
power to process thousands of models, and the US Fish and 
Wildlife Service helped NatureServe apply models to refi ne the 
service’s own species range maps, which are the standard tool for 
evaluating regulatory compliance.
 Working with these partners, NatureServe creates predic-
tor sets for terrestrial and aquatic species, then feeds this data 
alongside documented species locations into machine learning 
algorithms. After generating initial models, NatureServe sends
outputs to specialized biologists for review. Th e biologists identify
which models work and which require alternative approaches, 
such as using more deductive modeling or only accepting docu-
mented locations for extremely rare species.
 Some species present particular challenges. For certain pollina-
tors, NatureServe fi rst developed models for host plants, then used 
those predictions to map pollinator distributions. Th is approach 
was used in a recent landmark eff ort to apply the MoBI modeling 
methodology to better understand habitat for the western mon-
arch butterfl y—a species currently under consideration for listing 
as threatened under the US Endangered Species Act.
 While this work on the monarch butterfl y illustrates how 
NatureServe adapts modeling approaches for complex species, the 
real impact emerges when agencies partner with NatureServe to 
translate these models into on-the-ground action. In pilot projects 
for other species, NatureServe demonstrated that modeling could 
be used to refi ne US Fish and Wildlife Service species range maps by 
almost 70 percent on average. According to Smyth, this signifi cantly 
improved screening precision while helping agencies and partners 
focus conservation eff orts where they are needed most.

A Network Shaped by Local Knowledge
Th e models draw on data from the NatureServe Network, a North 
American biodiversity-focused collaboration that includes fi eld sci-
entists, botanists, and zoologists at more than 60 natural heritage 
programs and conservation data centers. Using ArcGIS Pro to access 

and analyze species habitat data, these experts provide species oc-
currence data that feeds MoBI’s machine learning models.
 Some models enable what Smyth called “treasure hunts”—tar-
geted fi eld searches in areas that models identify as likely but un-
documented habitat. Th is approach has resulted in discoveries of 
new populations of species, such as the pygmy rabbit.
 Smyth described NatureServe’s role as “stitching together” this 
distributed knowledge to produce seamless national coverage, 
allowing state-level expertise to help create actionable maps and 
targeted conservation eff orts.

Making Real-World Conservation Decisions
Th ere’s an ongoing conservation movement called the 30x30 
initiative that aims to protect at least 30 percent of lands and 
waters worldwide by 2030. But, according to Smyth, this elicits a 
critical question: “Which 30 percent?”
 She emphasized the need to ensure that protected areas rep-
resent true biodiversity, including unexpected hot spots such as 
those in the Nevada and Utah deserts. In places where conserva-
tion and streamlined development are goals, Smyth sees MoBI as 
providing precise information that distinguishes truly important 
places from less critical areas.
 Since the original release of MoBI in 2020, many organizations 
have used the data to guide land and water management. For exam-
ple, the National Parks Conservation Association uses MoBI to evalu-
ate landscapes that are next to US national parks. Corporate interest 
in biodiversity has also risen, particularly among timber companies.
 “Th ere’s this big push to demonstrate you’re nature positive,” 
Smyth said, noting that many standards focus on species extinc-
tion risk—one of the factors that MoBI maps.
 NatureServe also recently launched InSite by NatureServe 
(insite.natureserve.org), a web-based tool allowing anyone to 
defi ne a site and receive a biodiversity report that translates 
MoBI data into metrics frameworks that emerging corporate 
biodiversity standards require.

What’s Next for Conservation Intelligence
NatureServe plans to continue updating and refi ning MoBI, add-
ing more species and taxonomic groups as data quality improves. 
Climate niche modeling represents another frontier.
 “We have a couple of exciting projects to take this great technology 
stack we’ve built and use it to understand not just where species are 
today, but where they’re likely to be in the future,” Smyth said.

 NatureServe increasingly focuses on understanding 
specifi c questions stakeholders ask and adapt-

ing data to answer them. For example, Smyth 
envisions MoBI customizations identify-

ing species concentrations associated 
with old-growth forests or 

species that are threat-
ened by dams.

High-Precision Mapping Reveals
Where Biodiversity Faces Greatest Threats

For more information, read about how NatureServe 
uses GIS technology to prevent species extinctions at 
gisforscience.com/chapter2, or visit the NatureServe 
Access Data on Species & Ecosystems page at 
natureserve.org/access-data.

 NatureServe’s Map of Biodiversity Importance (MoBI) 
highlights areas that are critical for imperiled species.



How the NBIS Works
Th e NBIS accommodates the diverse entities often involved in 
national biodiversity monitoring and conservation. It has built-in 
systems to harmonize and standardize data, plus customizable 
data-sharing options.
 Using public global datasets supplied through Map of Life, 
the NBIS serves regularly updated information about thousands 
of species, including their conservation statuses; distribution 
data; and trends in habitat areas, connectivity, and protection. 
Additionally, Map of Life is developing high-resolution species 
distribution models to help fi ll data gaps and inform monitoring 
strategies. Th ese models are the result of years of research and de-
velopment by Map of Life participants, and they continue to be 
refi ned through global partnerships.
 Th e NBIS is built on ArcGIS Enterprise and ArcGIS Online 
with a bespoke front-end design—a combination that provides 
a unique integration of robust data management infrastructure 
with a highly customizable and interactive user interface. Th is 
system delivers species data dashboards, regional biodiversity 
data layers, national and subnational biodiversity indicators, and 
integrations with ArcGIS Pro for more detailed analysis. Th ese 

features were codesigned with government partners around the 
world to ensure they meet agencies’ unique needs for both ef-
fi cient data management and real-time decision support.
 In addition to managing species-level data, the NBIS provides 
users with three biodiversity indicators:
• Th e Species Protection Index, which assesses how much 

species’ habitat is under protection
• Th e Species Habitat Index, which tracks changes in species’ 

suitable habitat
• Th e Species Information Index, which evaluates how well 

existing data covers species’ expected ranges
 Th ese indicators, which are produced by Map of Life, have been 
adopted in the Kunming-Montreal Global Biodiversity Framework 
(GBF), so governments and organizations can use the NBIS inter-
face to support their national reporting requirements.
 Within the NBIS interface, users interact with subnational in-
dicator data at annual resolution, as well as individual species-
level scores. Th is allows users to conduct in-depth analyses of 
localized metrics and rapidly identify species of highest conser-
vation priority.
 Th e data products delivered through the NBIS are powered by 
the integration of public biodiversity databases from Map of Life 
and private databases held by government agencies and other 
collaborating institutions—a unique combination for each coun-
try’s distinct system. Th e NBIS’s standardized data and meta-
data reporting frameworks allow for the smooth integration and 
interoperability of these diff erent data types without sacrifi cing 

continued from cover
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 Guyanese president Dr. Mohamed Irfaan Ali announced at 
the Global Biodiversity Alliance Summit that Guyana would take 
bold action to be a world leader in protecting nature.
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 The NBIS displays species-, province-, and national-level 
indicator metrics, shown here for the Species Protection Index. 
(Image courtesy of Map of Life.)



individual data ownership. Th is allows the many entities collabo-
rating through the NBIS to retain data sovereignty while reaping 
the benefi ts of shared data for planning and reporting.

Guyana Serves as an Example
One of the fi rst adopters of the NBIS is Guyana, a country that’s 
teeming with biodiversity. Situated on the northeastern edge of 
South America along the Atlantic coast, it is blanketed by some 
of the world’s largest intact rainforests—and is a global leader in 
biodiversity conservation.
 Guyanese president Dr. Mohamed Irfaan Ali made an am-
bitious announcement at the inaugural Global Biodiversity 
Alliance Summit, held in July 2025 in Georgetown, Guyana.
 “I am proud to launch Guyana’s National Biodiversity 
Monitoring [Initiative]—a bold, unprecedented step from vision 
to action, advancing our leadership in global nature stewardship, 
with the people of Guyana at its heart,” he said.
 Th e summit brought together leaders from around the world 
to strengthen international commitments and chart a pathway 
to protecting biodiversity under the newly formed alliance. Th e 
cornerstone of Guyana’s leadership in the alliance is the National 
Biodiversity Monitoring Initiative, which aims to standardize 
biodiversity monitoring across the country and serve as a model 
for other nations seeking to do the same.

 Th e NBIS is the technological and data management foun-
dation of this initiative. Th rough the NBIS, a collaborative con-
sortium of Guyanese agencies, nongovernmental organizations, 
universities, international partners, and other institutions will 
consolidate existing data and develop standardized systems for 
future data collection, sharing, and interoperability.
 Guyana’s National Biodiversity Monitoring Initiative aims to 
be the fi rst in the world to carry out a standardized, border-to-
border biodiversity monitoring program and will serve as the ba-
sis of a transparent and high-integrity biodiversity data system 
for the whole country. With nearly 90 percent of the country cov-
ered by forest, it will take a lot to turn this goal into a reality. Th e 
NBIS supports this program by providing the infrastructure for 
the many organizations that make up the consortium to share 
and coordinate on ecological data.
 Moreover, the NBIS allows the Guyanese government to use 
this newly standardized national dataset to not only inform 
additional biodiversity monitoring eff orts but also support 
key national goals. Th e NBIS’s adaptable data infrastructure, 
analysis, and visualization capabilities bolster Guyana’s goal of
protecting 30 percent of its land and seas by 2030—in line with
the GBF’s 30x30 initiative—as well as its Low Carbon 
Development Strategy.
 With the technological innovation of the NBIS and support 
from Esri at its core, Guyana’s National Biodiversity Monitoring 
Initiative is poised to position the country as a leader in the global 
biodiversity community.

A Scalable System That Serves Individual Needs
Th e balance of data sharing and sovereignty-protecting infrastruc-
tures, data standardization procedures, and spatially explicit decision-
support tools that are built into the NBIS demonstrate the importance 
of systems that are designed specifi cally to address biodiversity con-
servation’s unique data management and decision-making needs.
 Th anks to Map of Life’s global data coverage and Esri technol-
ogy’s processing capabilities and infrastructure, the NBIS is fully 
scalable. It allows users to rapidly create private, custom systems 
for additional partners while maintaining key functionalities and 
seamlessly plugging into agencies’ existing GIS infrastructure.
 With its time- and cost-saving capabilities and powerful inte-
grated systems, the NBIS can support governments around the 
world in meeting their commitments to biodiversity and people.
 For more information, email Dr. Alexander Killion at ybgc@
yale.edu.

About the Authors

At the Yale Center for Biodiversity and Global Change, Tamara 
Rudic is the user engagement and communications lead, 
Dr. Claire Hoffmann is the head of partnerships, Elise Boos 
is the biodiversity coordinator, Dr. Alexander Killion is the 
managing director, and Dr. Walter Jetz is the director. Jetz is 
also a professor of ecology and evolutionary biology 
and the environment at Yale University and the 
scientifi c chair of the E.O. Wilson Biodiversity 
Foundation. He leads Map of Life.
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 For thousands of species, including the Werner’s toad, as 
shown here, the NBIS delivers in-depth spatial data ranging 
from distribution models to habitat change estimates.  
(Image courtesy of Map of Life.)



sea levels, coastal erosion, thawing permafrost, and extreme weather 
are forcing residents to move from places as disparate as the Pacific 
Islands and the Arctic. Many millions of people may need to relocate 
in the next century due to lack of local water and food, according to 
“Future of the Human Climate Niche,” a paper written by Dr. Chi Xu 
of Nanjing University, and others, and published in PNAS.
	 “Millions of people are in crisis now, and they need to adapt im-
mediately,” said Steinitz, honorary professor at University College 
London and the Alexander and Victoria Wiley professor of landscape 
architecture and planning, emeritus, at Harvard University. But what 
we urgently need to focus on, he says, is mitigation.
	 “Adaptation is short term because much will be overcome in 
two, maybe three generations if temperatures continue to rise,” 
he explained.
	 There are mitigation plans being made—at the local, state, re-
gional, and global levels. But how do they all connect? How can 
city government officials be sure their new housing, transporta-
tion, and zoning plans will protect water supplies and reduce 
the amount of carbon dioxide emitted into the atmosphere? 
And how can leaders of global organizations, such as the United 
Nations and the World Trade Organization, establish goals that 
aren’t merely aspirational but are actually feasible?
	 Steinitz and a team of experts from international universities and 
Esri are taking concepts from geodesign to link localized plans with 

global goals. The team has created projective maps that compare ex-
isting climate conditions everywhere in the world, at one-kilometer 
grain, to what climate conditions and land use are credibly predicted 
to be in 2050 if current trends persist and if, on the other hand, target-
ed climate mitigation projects are implemented. Using AI, the team 
has developed a range of numbers assessing various emissions reduc-
tion scenarios, as well as what each of those scenarios would cost.
	 “Our experiments say that we can produce 80 gigatons of CO2 
reduction for around 3–5 percent of annual global GDP”—much 
less than what a one-degree-Celsius increase in temperature will 
cost the world, Steinitz said. “That’s a very good investment with 
enormous secondary benefits.”
	 The hope is that with this system, and by using modern geo-
spatial technology, local government planners and GIS practitio-
ners will be able to create planning documents that conform to 
what’s needed nationally and internationally to mitigate Earth’s 
rapidly changing environmental conditions.
	 “The technology is finally here to be able to think about so-
lutions to this global problem—not merely by looking at each 
national piece separately, but by thinking and designing across 
global to local to global scales,” Steinitz said.

Connecting Local, Regional, and Global Projects
Most nations have between 3 and 12 climate regions—and those 
regions will change over the coming decades, according to Steinitz. 
China, for example, has 12 climate regions, which range from subtrop-
ical moist to polar moist and cool temperate dry. Each nation and its 
climate regions demand different ways of implementing broad poli-
cies, not least because of their economic, social, and environmental 
diversity, as well as how ready they are to tackle climate issues. But 
these more viable local plans also need to connect at larger extents.
	 Steinitz and his team have developed 117 climate mitigation 
project types spanning nine land-use and land-cover categories, 
such as energy, forest, agriculture, and ocean, that can be imple-
mented across 10,000 jurisdictions in nearly 200 nations. Detailed 
Gantt charts, plus maps and simulations built in ArcGIS Pro, show 
the emissions reduction and cost impacts of these projects if car-
bon emissions increased at different rates through 2050.
	 The focus on climate regions is important. Plans developed at 
the national level shouldn’t be monolithic. In the United States, for 
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The following people have been instrumental in 
developing the Global to Local to Global project’s 
methodology and technology:

•	 Dr. Carl Steinitz, Harvard University, United States, 
and University College London, United Kingdom

•	 Dr. Pedro Arsénio, University of Lisbon, Portugal

•	 Dr. Michele Campagna, University of Cagliari, Italy

•	 Dr. Tijana Dabovic, University of Belgrade, Serbia

•	 Dr. Stephen Ervin, Harvard University

•	 Laura Tolu, University of Cagliari

•	 Abir Benfradj, University of Cagliari

•	 Zach Aaberg, Esri

•	 Dr. Ryan Perkl, Esri

•	 Bern Szukalski, Esri

•	 Dr. Hrishi Ballal, Geodesignhub

would work together to cut global emissions by 2050. Open Plan 
Map, a forthcoming component of Esri’s Community Maps Program, 
will encourage planners to share their planning data in ArcGIS 
Online so that they and others can compare their work with adjacent 
jurisdictions, explore plans from around the world, get a general un-
derstanding of their plan’s CO2 impact, and see whether local climate 
mitigation initiatives align with global goals.
	 “The idea is to let people view their communities’ plans in con-
text and see what’s happening at other scales,” said Esri president 
Jack Dangermond. “In Southern California, for example, hundreds 
of communities could share their plans and develop a patchwork 
quilt that provides a picture of what’s happening across the re-
gion. If planners around the world share their information, then 
regional, state, national, and even global agencies can understand 
what’s being planned at an aggregate level.”
	 Both projects are ambitious. At a time when disconnect and dis-
quietude seem to capture the prevailing mood, these undertakings 
deal in the art of the possible—in what communities may be able to 
achieve when it comes to sustainable, climate-friendly development.

The Urgency of Mitigation
The last 11 years have been the warmest on record, and ocean tem-
peratures and concentrations of greenhouse gases continue to in-
crease, according to the World Meteorological Organization. Rising 

 Most nations have several climate regions, 
so plans shouldn’t be monolithic.

 China’s climate regions are diverse and range from subtropical 
moist to polar moist and cool temperate dry.
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example, Phoenix, Arizona, and Madison, Wisconsin, shouldn’t 
have the same climate plan, Steinitz pointed out.
 Th e workfl ow that he and his team have developed is designed 
to test, not prescribe, pathways to climate mitigation. But the 
hope is that it can bring local planning initiatives out of their si-
los and into the global milieu, give context to climate mitigation 
projects of various scales, and inspire collaboration.

Increasing Access to—and Uses for—Planning Data
Currently, however, there’s a data vacuum in the planning 
sphere—not just at the global scale but at local levels, too.
 “No two jurisdictions use the same categorizations for land 
use and zoning. Th ere is no common language where one city’s 
map legend matches another’s. Th ey’re similar in that they both 
have commercial and residential types of land use, but there’s not 
a direct match,” said Dr. Ryan Perkl, Esri’s lead for geodesign and 
planning. “Th ere’s also no centrally located spot where people 
can fi nd anyone’s plan.”
 Th e initial vision for Open Plan Map is to make those plans 
available, in their original formats, in one place for the fi rst time. 
Th is will open up planning data across entire landscapes instead 
of having them stop at jurisdictional boundaries. Open Plan Map 
will also translate plans into a common land-use classifi cation—
and into and from various languages—so that they’re comparable 

 Climate regions, land use, and land cover will evolve as Earth’s environment changes.

across cities, counties, regions, states, and nations. In addition, 
Open Plan Map aims to share a plan’s potential CO2 impacts.
 “Th is is a laborious task, given the heterogeneity of the plans 
that will be submitted to Open Plan Map,” said Perkl. “We’re engi-
neering AI-assisted ETL [extract, transform, and load] processes 
to facilitate that translation, which is novel.”
 Once this data is accessible, people can start investigating it to 
see how their local plans might aff ect environmental factors in 
their cities, regions, and beyond. Th is will eventually allow plan-
ners and other users to work on climate initiatives across scales, 
like GLG is doing. Th e idea is to foster local, regional, national, and 
international cooperation on strategies to reduce carbon emis-
sions around the world.
 “Th e ambition of Open Plan Map is that it starts that dialogue,” 
said Perkl. “When a jurisdiction is confronted with the impacts of 
its plan—whether it takes CO2 out of the atmosphere or contributes 
more, or whether it improves forests by 1 percent or 5 percent—may-
be it motivates that community to improve its sustainability eff orts.”
 Eventually, the team would like users to feed their climate plans 
into Open Plan Map and have them assessed according to the 
GLG’s parameters to see how much their projects will reduce car-
bon emissions and how much that will cost.
 “Th e objective is to help people around the world decide what 
to do and how to get it done,” Steinitz said.

Two Continually Evolving Projects
Th e Open Plan Map being released this year is the fi rst version of 
a system that will evolve over time. Th e more jurisdictions that 
submit planning information—from places all over the world—
the better the data will be.
 “As planning frameworks get fed together, perhaps that in-
spires local jurisdictions to take part in the kinds of highly im-
pactful climate projects that GLG is promoting,” said Perkl.
 Th e GLG project is also evolving. Th e team is working on au-
tomating the entire GLG workfl ow, and it is looking into how to 
apply AI to project the results of existing climate mitigation plans 
to 2050 so that their eff ects can be rigorously evaluated.
 Climate mitigation is “the most important design problem in 
the world,” according to Steinitz, so this is the kind of bold action 
that’s needed.
 “I hope Open Plan Map and the GLG methodology will 
be adopted and adapted as broadly and rapidly as possible,” 
said Steinitz.

Hear more about this at the Geodesign Summit  
April 14–16. Register to attend in person or virtually at 
esri.com/geodesign.



A Quick-Start Guide

While the world of AI is vast, the technology’s prac-
tical application in GIS becomes more accessible 
every day. For many professionals, the primary bar-
riers to using AI are the challenge of gathering large 
amounts of training data and the extensive time 
required to train a model from scratch.
 But what if you could bypass much of that 
eff ort? Tucked within ArcGIS Living Atlas of 
the World are more than 100 pretrained GeoAI 
models, ready to extract features and classify 
pixels from imagery and other geospatial data.

Intelligent Pattern Recognition Meets 
Spatial Analysis
At its core, GeoAI combines the spatial analy-
sis capabilities of ArcGIS technology with the 
pattern-recognition power of AI. Th e pretrained 
models in ArcGIS Living Atlas exemplify this 
synergy, performing specifi c tasks such as de-
tecting trees, extracting roads, and classifying 
land-cover features.
 Consider the Building Footprint Extraction 
- USA model, which can identify structures in 
high-resolution satellite imagery, and the Road 
Extraction - North America model, which au-
tomatically digitizes transportation networks. 
Each model is built on established deep-learning 

architectures and documented with information 
about required inputs, training data, and ex-
pected performance.

Rapid Response in Critical Situations
In the high-stakes industries of public safety 
and insurance, timely and accurate information 
is a priority. After a hurricane or wildfi re, a GIS 
user can run a pretrained Damage Assessment 
(Drone Imagery) model on aerial imagery re-
corded after the event to rapidly identify and 
classify damaged structures.
 Th is automated process provides fi rst respond-
ers with a clear operational picture, highlighting 
impassable roads and areas of greatest need. For 
insurance carriers, this same data accelerates the 
claims process, allowing policyholders to get fi nan-
cial disbursements more quickly and effi  ciently.

Infrastructure at Scale
Transportation departments can use pretrained 
models to automate road condition assessments 
by, for example, looking at drone imagery to iden-
tify cracks in the pavement. Th is data helps or-
ganizations prioritize repairs and plan long-term 
infrastructure investments. Similarly, utility com-
panies use GeoAI to inspect extensive networks of 
poles, wires, and transformers.
 Another critical use case involves vegetation 
management. Models can analyze aerial im-
agery or lidar data to identify trees and other 
vegetation, and utilities can employ additional 
spatial analysis techniques to verify if the plants 

are encroaching on power lines—a leading 
cause of outages.

Authoritative Data for Government
For national mapping agencies and state and 
local governments, maintaining authoritative 
and current geospatial data is a core function. 
Pretrained models can extract building foot-
prints, road centerlines, and land-cover classes 
from high-resolution imagery, accelerating map 
production and updates.
 An accurate building footprint layer is essen-
tial for tax assessment, population estimates, and 
emergency response planning. High-resolution 
land-cover data, which can be generated using 
models such as the High Resolution Land Cover 
Classifi cation - USA model, is critical for monitor-
ing urban growth and identifying areas suitable 
for conservation or development.

Pretrained GeoAI models are task-specifi c 
deep learning models trained to perform 
particular functions, such as building foot-
print extraction, road digitization, or land-
cover classifi cation. These models are 
ready to use and require no additional fi ne-
tuning. Organizations apply pretrained 
models directly to their imagery to extract 
features or classify pixels without gathering 
training data or building custom models. 
They are ideal for when an organization 
needs to rapidly deploy AI capabilities.

GeoAIto Esri’s Pretrained Models

UNDERSTANDING
the Two Types of GeoAI Models

To learn more about ArGIS pretrained 
models and get started with them, go 
to links.esri.com/pretrained-models.

 Analysts can use 
pretrained models in ArcGIS 
to automate tasks such as 
land-cover classifi cation.

 Users can leverage task-
specifi c pretrained models 
in ArcGIS, such as building 
footprint detection. The 
model automatically identifi es 
residential homes (shown in 
blue) within imagery.

GeoAI
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in the

The rapid progress of AI has produced a new 
category of models that promise to revolution-
ize Earth observation. Foundation models, 
characterized by their massive scale and diverse 
training data, teach computers to understand 
the planet with unprecedented depth. Esri is 
at the forefront of this transformation, bringing 
these powerful models into ArcGIS workflows.

What Foundation Models Are
A foundation model is a large, deep neural net-
work—a type of machine learning that processes 
complex, nonlinear data to recognize patterns. 
Foundation models often have billions of param-
eters and are trained on vast, diverse datasets.
	 Once trained, a foundation model can be 
adapted to a wide variety of downstream tasks, 
depending on the data format. For imagery, the 
tasks include object detection and tracking, 
along with pixel and feature classification. For 
natural-language text data, a foundation model 
can classify, transform, and extract entities from 
text. For vector, tabular, and time series data, the 
downstream tasks include prediction—including 
regression and classification—and forecasting.

The Building Blocks
The success of foundation models rests on sev-
eral key innovations. Transformers—neural net-
work architectures that process sequential data 
in parallel rather than sequentially—capture 
relationships in data, scale well, and are now 
widely adopted across domains beyond text. 
Autosupervised learning enables models to learn 
from raw, unlabeled data rather than requiring 

labeled examples. For imagery, this often involves 
masked image modeling, where parts of an image 
are hidden and the model learns to reconstruct 
them. Scale completes the picture: As a model’s 
size and dataset volume grow, the model’s predic-
tive accuracy improves.

Embeddings as Geospatial Data
Foundation models learn to create embed-
dings, which are numerical representations of 
words, images, and other data. In geospatial 
models, embeddings encapsulate the essential 
properties of each location, such as geographic 
coordinates and contextual information like en-
vironmental factors.
	 Also, embeddings can be stored as feature lay-
ers in ArcGIS, where each geographic feature car-
ries its own multidimensional embedding as part 
of its attributes. Machine learning tools in ArcGIS 
can use such embedding datasets for clustering; 
classification; regression; or other analysis tasks, 
including predicting places where certain things—
like species or buildings—might be found.

Remote Sensing Foundation Models 	
in ArcGIS
Remote sensing foundation models are large-
scale computer vision models designed to extract 
insight from satellite and aerial imagery. These 
models use Vision Transformer architectures that 
are trained via autosupervised learning on vast 
collections of satellite imagery. Unlike traditional 
models trained on everyday photos, these are 
specifically pretrained on optical, radar, lidar, and 
multispectral images of Earth’s surface.

	 ArcGIS integrates several innovative remote 
sensing foundation models as ready-to-use 
backbones for geospatial deep learning. These 
models include Prithvi, Dynamic-One-For-All, 
and Clay. Esri is also developing its own model, 
designed to perform effectively across multi-
spectral and high-resolution satellite imagery.

Location-Embedding Models
Location-embedding foundation models repre-
sent geographic coordinates as high-dimensional 
feature embeddings. These embeddings encode 
spatial context, capturing human-environment 
interactions, natural geography, and socioeco-
nomic patterns. Unlike traditional approaches 
that treat latitude and longitude as simple num-
bers, these models learn to represent place, not 
just position.
	 ArcGIS integrates location embeddings 
with its AutoML machine learning tool to en-
hance regression and classification on vector 
data. Users access this via the Use Location 
Embeddings option in the Train Using AutoML 
tool in ArcGIS Pro. Esri is extending this ap-
proach to incorporate high-resolution imagery 
and curated demographic data.

The Road Ahead
As foundation models become central to geospa-
tial science, their integration into ArcGIS marks a 
major step toward more intelligent, data-driven 
ways of understanding the world. Users can ap-
ply AI-based methods for geospatial analysis via 
graphical tools in ArcGIS, even if they don’t have 
specialized programming expertise.

Age of Foundation Models

UNDERSTANDING
the Two Types of GeoAI Models

Geospatial foundation models are large-
scale neural networks with billions of pa-
rameters, and they are trained on massive, 
diverse datasets. Rather than performing 
a single task, they learn general repre-
sentations that can be adapted to many 
downstream applications. Data scientists 
use foundation models as starting points 
for developing custom workflows—fine-
tuning them for specialized tasks or using 
their embeddings to enhance machine 
learning models. They provide more flex-
ibility than pretrained GeoAI models but 
generally require more expertise, at least 
for now. Foundation models in GIS can en-
hance various applications and workflows, 
such as analyzing satellite data to predict 
environmental changes or improving the 
accuracy of imagery interpretations.

To learn more about using 
foundation models with ArcGIS, visit 
links.esri.com/foundation-models.

 Esri is developing new tools and workflows 
that simplify the use of geospatial foundation 
models and location embeddings (shown 
here on a map of the United States).

GeoAI
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Latest Land-Cover Data Release 
Shows More Change Over Time
From vanishing forests in Central Europe to 
shifting agricultural patterns across continents, 
Earth’s surface tells stories of environmental 
change that unfold year after year. Bearing wit-
ness to these chronicles are high-resolution land-
cover maps, which decision-makers in many 
sectors and around the world use to understand 
land-use planning, resource management, sur-
face water availability, food security, and more.
 Esri is releasing updated global land-cover 
maps that extend the record of how the plan-
et’s surface has transformed since 2017. In ad-
dition to this data’s being available in ArcGIS 
Living Atlas of the World, users can access it in 
a web-based app—Esri’s Sentinel-2 Land Cover 
Explorer—which provides dynamic viewing 
and analysis capabilities.
 “Anybody can drill in to a location of inter-
est anywhere in the world to conduct analy-
sis and gain a global perspective,” said Robert 
Waterman, who leads the ArcGIS Living Atlas 
of the World imagery team at Esri.

A Growing Temporal Record
Esri released 2025 data for its Sentinel-2 10m Land 
Use/Land Cover Time Series in partnership with 
Impact Observatory, which provides AI-powered 
geospatial monitoring and on-demand data for 
environmental risk analysis. Th e update extends 
the dataset to eight consecutive years, from 2017 
through 2025. Annual updates like this use the 
same deep learning methodology across all years 
to help ensure reliable comparisons.
 “Th e more time slices we add, the more valu-
able it gets,” said Waterman.
 Th e maps identify nine surface classes in-
cluding water, trees, crops, built areas, and bare 
ground. Government resource agencies use 
land cover as a basis for understanding trends 
in natural capital, which helps defi ne planning 
priorities and budget allocations.

Ensuring Accessible Data
Making this information accessible is a key 
component of Esri’s mapping initiative.
 “Availability doesn’t necessarily mean acces-
sibility,” Waterman said. “Up until recently, this 
kind of data was only accessible to those with 
the hard skills and fi nancial and computing re-
sources required to process it.”
 Th at’s why Esri decided to democratize access 
by developing the Land Cover Explorer app. It 
lets users visualize changes in land cover through 
Animate and Swipe modes, fi lter by class, and 
view statistical coverage charts.
 More than 10 million GIS users have direct 
access via web services in ArcGIS Living Atlas. 
Esri also makes the data available for download 
through the Land Cover Explorer app. To ensure 
that everyone can use these maps and downloads, 
they are distributed using a Creative Commons by 
Attribution (CC BY 4.0) license.

Real-World Applications
Having annual data allows users to understand 
how things have changed and help predict how 
things might change into the future, Waterman 
explained. Th e time-series approach is partic-
ularly valuable for detecting environmental 
transformations that unfold gradually. Th e maps 
support monitoring of forest cover changes, ag-
ricultural cycles, and urban expansion patterns.
 One application of the maps involves track-
ing forest loss in Germany, where bark beetle 
infestations have devastated spruce stands. 

 Th anks to this unique methodology, an entire 
year of observations can be processed and mapped 
globally in a matter of days. But while the maps ex-
cel at regional and global-scale analysis, highly lo-
calized results can vary, according to Waterman.
 “It’s important to keep in context what this map 
is,” he said. “Given the spectral and spatial resolu-
tion of the source data, coupled with the classifi ca-
tion strategy and methodologies, its strengths are 
rooted in global and regional applications.”
 Th e 2025 land-cover data is readily accessible at 
livingatlas.arcgis.com/landcoverexplorer.

Between 2018 and 2021, Germany lost about 
5 percent of its forests, mainly due to beetles, 
drought, and storms. A land-cover time series 
helps visualize these changes.

Technology and Accuracy
Impact Observatory’s deep learning model pro-
cesses more than 2 million Earth observations 
annually from Sentinel-2’s multispectral imag-
ery. Th e approach scales computing resources 
in the cloud to generate global coverage in days 
rather than years.

In Germany’s Harz mountains, a three-year bark beetle outbreak caused signifi cant forest loss, which can be seen when comparing imagery from 
2017 (above) and 2023 (below).
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How AI Is Reshaping US Electricity Rates

Th e electricity industry landscape in the United 
States is entering a transformative era. For de-
cades, retail electricity prices rose gradually, largely 
in step with infl ation and infrastructure costs. Over 
the last several years, however, a new set of driv-
ers—the explosive growth of data centers and AI 
workloads—has begun to reshape how power is 
consumed, planned, and priced across regions.
 A newly published ArcGIS Living Atlas of the 
World layer, USA Electricity Rates - Electric Retail 
Service Territories and Hexagons, provides spatial 
and temporal insight into how residential electric-
ity rates have changed from 2000 through 2024. Th e 
layer is a resource for planners, policymakers, utili-
ties, and researchers seeking to understand emerg-
ing electricity cost patterns in the near future.

Rising Demand, Rising Rates
Electricity demand nationwide has surged along-
side digital infrastructure growth. Hyperscale data 
centers—essential to cloud computing, AI train-
ing, and real-time apps—consume vast amounts 
of power, often comparable to small cities. In 2023, 
US data centers accounted for roughly 4 percent 
of national electricity use, with demand projected 
to grow signifi cantly by the end of the decade, ac-
cording to a recent report from the US Department 
of Energy.
 At the same time, residential electricity prices
have climbed. According to the US Energy 
Information Administration (EIA), the average 
price of electricity in the United States increased 
by nearly 10 percent between 2022 and 2024, with 
additional increases projected through 2026. Th ese 
changes refl ect a combination of factors:
• Deferred infrastructure investment and grid 

hardening in response to extreme weather
• Rising operational costs tied to aging generation 

and transmission systems
• Rapid load growth driven by energy-intensive AI 

and data center facilities

Mapping Trends and Geographic Variability
Th e ArcGIS Living Atlas layer integrates EIA elec-
tricity rate data with electric retail service territory 
boundaries and introduces hexagon grids to im-
prove visual clarity and analytical consistency. By 
using uniform spatial units, analysts can compare 
rate trends across regions without distortion from 
irregular utility boundaries.
 Key patterns revealed by the dataset include the 
following:
• Broad nominal electricity rate increases over the 

past two decades
• Infl ation-adjusted regional diff erences, includ-

ing areas with real price declines driven by effi  -
ciency gains or competitive markets

• Emerging hot spots where electricity rates 
have risen sharply over the last two years, often 
aligning with areas that are rapidly developing
data centers

 Interactive maps derived from the layer, includ-
ing percent-change and cents-per-kilowatt-hour 
views for 2022–2024, help reveal where aff ordabil-
ity challenges may be intensifying.

Using H3 Hexagon Grids for  
Consistent Spatial Analysis
To support consistent analysis of electricity rate trends 
nationwide, the ArcGIS Living Atlas layer uses H3 reso-
lution 5 hexagon grids created in ArcGIS Pro. H3 is a 
global, hierarchical hexagonal indexing system that 
provides uniform spatial units, reducing the distor-
tion caused by irregular service territory boundaries. 
Resolution 5 hexagons off er an eff ective balance be-
tween geographic detail and performance, supporting 
regional-scale analysis while maintaining visual clarity.
 When the H3 grid was generated in ArcGIS Pro, it 
was fi ltered to include only hexagons that intersect 
electric retail service territories, ensuring that all sum-
marized values represent areas where electricity rates 
apply. Electricity rate features were then aggregated to 
the hexagons using the Spatial Join tool.
 Within Spatial Join, the Field Map parameter was 
used to calculate descriptive statistics for each hexa-
gon, including median, mean, and maximum electric-
ity rates. Th e median provides a measure of central 
tendency, the mean refl ects overall average conditions, 
and the maximum highlights localized high-cost areas.
 Using hexagons improves comparability, scalabil-
ity, and map readability, making it easier to identify 
regional patterns and emerging hot spots associated 
with data center- and AI-driven electricity demand.

Data Centers, AI, and the Grid
Th e scale of modern data center energy use is reshap-
ing utility load profi les across the country.
 For example, in an area stretching from North 
Carolina to Pennsylvania to Michigan that is served 
by one regional transmission organization, the PJM 
Interconnection, data center demand has become 
a dominant source of new load growth. Th is has 
prompted signifi cant investments in generation, 
transmission, and distribution infrastructure. Recent 
results from PJM capacity auctions, which ensure that 
enough electricity is available for future demand, re-
fl ect tightening supply relative to demand, signaling 
upward pressure on future electricity costs.
 Looking ahead, forecasts suggest that by 2030, 
data centers could consume up to 12 percent of US 
electricity, intensifying challenges for grid reliability 
and long-term planning. Utilities and regulators are 
increasingly grappling with how to accommodate 
large industrial loads while maintaining equitable 
rate structures for residential customers.

Planning for the Future
Understanding the evolving electricity landscape re-
quires both robust data and strong spatial context. Th e 
ArcGIS Living Atlas layer enables users to
• Conduct spatial analysis of electricity rate changes 

at local, regional, and national scales.
• Do temporal comparisons that highlight how re-

gions have diverged over time.
• Plan diff erent scenarios to assess future demand 

growth, infrastructure needs, and rate impacts.
 As AI-based computing demand continues to ac-
celerate, resources like the USA Electricity Rates layer 
provide visibility into how past trends are shaping to-
day’s electricity markets—and can help stakeholders 
anticipate the challenges and opportunities ahead.

H3 resolution 5 hexagons, shown in the map above, reduce the distortion caused by irregular 
service territory boundaries, shown in the map below.

Electricity rates have generally gone up from 2022 to 2024, shown as a percent change in the 
map above and relative to what they were before (a nominal percent change) in the map below.
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Esri Achieves
International Security Certifi cation
ISO 27001 Provides Additional Assurance for Organizations Around the World

All organizations face increasingly complex data protection 
and security requirements. Esri has taken a signifi cant step 
forward in supporting its users’ data security needs by 
achieving the ISO 27001:2022 certifi cation.
 Customers using ArcGIS Online and ArcGIS Location 
Platform products hosted in the European Union and 
other regional data centers have long requested more 
stringent alignment with local data standards. Now, this Esri 
technology meets those requirements.

What ISO 27001 Means for ArcGIS Users
ISO 27001 is recognized globally across more than
170 countries as a premier standard for information security 
management systems. Unlike industry-specifi c certifi cations, 
ISO 27001 provides a comprehensive framework for 
protecting organizational data through systematic risk 
management and continuous improvement.
 For Esri customers, here’s what the certifi cation offers:
• Independent validation of security controls protecting 

geospatial data
• Compliance support for organizations subject to 

European Union data protection regulations
• Risk management assurance through internationally 

recognized standards
• Ongoing security commitment verifi ed through annual 

surveillance audits

Building on FedRAMP Foundations
Esri’s existing Federal Risk and Authorization Management 
Program (FedRAMP) Moderate authorization for ArcGIS 
Online in the United States—which took effect in 2024 with 
no disruption to users—put the company on an accelerated 
path to ISO 27001 certifi cation. Both security frameworks 
share principles on risk management, access control, and 
continuous monitoring, allowing Esri to leverage its robust 
security infrastructure to meet international standards.
 The certifi cation process involved a comprehensive 
independent assessment of Esri’s Information Security 
Management System that evaluated technological, 
organizational, and people-based procedures. Maintaining 
the certifi cation requires annual surveillance audits to ensure 
that Esri continues to meet evolving security requirements.

A Seamless Transition for Existing Customers
All Esri users automatically benefi t from the technology’s 
certifi ed security controls, with no action required on their part.
 Organizations that are considering implementing ArcGIS 
cloud services can now reference the ISO 27001 certifi cation 
when evaluating security requirements and demonstrating 
compliance to stakeholders.
 For more information about Esri’s commitments to 
security, privacy, and transparency, visit the ArcGIS Trust 
Center at trust.arcgis.com.



Customized Esri
Training Helps Utility 
Modernize Workfl ows
Th e Albuquerque Bernalillo County Water Utility 
Authority reached a milestone in its GIS journey 
in 2024. With guidance from Esri experts, the 
Water Authority began its migration from a legacy 
ArcMap technology-based geometric network 
model to ArcGIS Pro and ArcGIS Utility Network, 
the modern solution that helps utilities unlock 
new GIS capabilities for data accuracy, infrastruc-
ture modeling, and operational effi  ciencies.
 Th e Water Authority’s migration went beyond 
technology replacement. Leaders took a people-
centered approach to manifest an organization-
wide shift. Training from Esri played a pivotal role 
in the organization’s successful transformation.

Strategic Planning, Tailored Support
As the largest water and wastewater util-
ity in New Mexico, the Albuquerque Bernalillo 
County Water Utility Authority serves more 
than 650,000 water users across city and county 
boundaries. Th e organization manages water 
distribution, wastewater collection and treat-
ment, and reclaimed water delivery.
 Like many established utilities, it had long 
depended on ArcMap and the geometric net-
work model for GIS data editing, network visu-
alization and analysis, and asset management 
workfl ows. But with the retirement of ArcMap 
in March 2026 and a growing demand for 
smarter infrastructure, the organization saw an 
opportunity to modernize.
 “Staff  were really looking for better support 
for network tracing and quality assurance,” said 
Kathryn Browning, an Esri technical adviser 
who works closely with the Water Authority. 
“ArcGIS Utility Network provides all the func-
tionality they need, but it also requires a diff er-
ent way of thinking about data.”
 Because adopting ArcGIS Utility Network re-
quired migrating to ArcGIS Pro and implement-
ing a new model for multiuser data editing, the 
modernization eff ort was multilayered. Familiar 

apps and everyday workfl ows would be com-
pletely replaced.
 Paul Davidson, GIS IT application supervisor 
at the Water Authority, recognized the techni-
cal and cultural impacts of the modernization 
eff ort. “Adopting [ArcGIS] Utility Network re-
quired a paradigm shift, and we knew we need-
ed to bring everyone along for the ride,” he said.
 As a member of the Esri Advantage Program, 
the Water Authority has access to Browning and 
other experts, who helped Davidson plan a holistic 
approach to the transition. A robust technology 
implementation plan was accompanied by a tai-
lored workforce training program crafted by Esri 
senior training consultant Tosca Ruege. Th e train-
ing program supported the short-term learning 
needs of technical staff  while also addressing key 
skills development that would be needed to sus-
tain effi  cient operations in the long term.
 “Having that level of coordinated support 
through the Advantage Program made a big 
diff erence,” said Ruege. “We were able to align 
training directly with staff ’s migration timeline, 
reinforce learning using the context of their 
specifi c workfl ows and data, and work toward 
a unifi ed vision of the future.”

A New Kind of Learning Experience
When the Water Authority’s new technology was 
deployed, Davidson consulted with two colleagues: 
GIS administrator Marshall Grebe and GIS system 
analyst II Jessica Ridout. Most of the editors had 
limited experience with ArcGIS Pro. Some team 
members had attended ArcGIS Utility Network 
courses before the new system was in place. 
Months later, information retention was low, since 
they hadn’t immediately applied their new skills.
 Davidson, Grebe, and Ridout agreed that their 
teams needed a unique training experience to fully 
prepare for the transition. What they got was a 
hands-on, role-specifi c refresher that brought ev-
erything together—including their people.

 Working with Ruege and Esri instructor and 
principal technical lead Jim Gough, Davidson, 
Grebe, and Ridout designed a custom, three-
day private class that combined content from 
two of Esri’s standard ArcGIS Utility Network 
courses. Th e class was augmented with coaching 
sessions, during which Gough provided expert 
guidance as participants worked with a copy of 
the Water Authority’s data in course exercises in-
stead of the standard course data. Esri’s training 
systems team also created a virtual machine en-
vironment that simulated the Water Authority’s 
utility network, providing a safe space for the 
class to practice new workfl ows while learning 
their new system’s interface.
 “Th is wasn’t generic data being used, and the 
course concepts weren’t theoretical. Students 
were solving problems they actually encounter,” 
Gough said.

Gaining Clarity on Complex Concepts
Th e class brought together GIS editors, adminis-
trators, modelers, and IT professionals to explore 
branch versioning, topology, network tracing, 
and attribute rules—topics that can be abstract 
without familiar context. Branch versioning (the 
multiuser editing model used with ArcGIS Utility 
Network) was a particular source of confusion. 
In-depth class discussions and examples using 
the Water Authority’s own data sparked a break-
through that changed everything.
 “Once we explained how it works, you could 
see the lightbulbs go off ,” said Gough.
 Davidson agreed. “Th at class was an aha 
moment for me. It helped me understand how 
[ArcGIS] Utility Network fi ts our needs,” he said. 
“And it wasn’t just me—everyone came out of
it energized.”

More than Training—Team Building
Beyond the technical knowledge gained, the
training helped clarify how diff erent departments

interact with GIS, and it unifi ed staff  across roles 
and departments. Th ey all left with a shared vo-
cabulary and understanding.
 “We had our water modeler, compliance 
staff , and utility development folks in the room,” 
Davidson said. “Th e training helped us all un-
derstand how the pieces fi t together.”
 Gough, who has taught hundreds of classes in 
his 22 years at Esri, knows fi rsthand how benefi cial 
a shared learning experience can be for teams.
 “Having everyone in the same room—learning 
together, using the same terminology—is huge,” 
he said. “It eliminates confusion and builds a 
stronger foundation for collaboration.”
 Browning agreed. “You can’t overstate the 
value of a shared experience when implement-
ing new technology,” she said. “When people un-
derstand not just the how but the why, it brings 
teams together in powerful ways.”
 Th is was certainly the case for the Water 
Authority. Davidson organized a lunch for par-
ticipants the day after class ended. “I thought no 
one would show up—they’d be burned out,” he 
recalled. But instead, he said, “they were excited. 
Th ey couldn’t stop talking about it.”
 Davidson appreciates the long-term value of the 
private class. “We’ve done training with other ven-
dors where it’s just a four-hour lecture. Six months 
later, no one remembers it,” he said. “Esri’s for-
mat—with hands-on exercises, real data, and ex-
perienced instructors—makes the learning stick.”

A Holistic Model for Modernization
Technology will continue to advance, empowering 
organizations with new capabilities to optimize 
their operations. As leaders at the Albuquerque 
Bernalillo County Water Utility Authority discov-
ered, partnering with experts to strategically plan 
innovative enterprise technology implementa-
tions, paired with aligned and timed workforce 
preparation, is a formula for success.
 From Browning’s viewpoint, a holistic approach 
was the key ingredient. “It was an intentional 
strategy to support real modernization, tailored to 
their goals and their team,” she said. “Th e people 
and planning brought the vision to life.”

 Employees did hands-on exercises using real data to make learning stick.

  The Albuquerque Bernalillo County Water Utility Authority serves more than 650,000 water users.

 Adopting ArcGIS Utility Network required 
migrating to ArcGIS Pro and implementing a 
new model for multiuser data editing.
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Metro de Medellín Builds an Intelligent 
Asset System with ArcGIS Enterprise
Managing 1,330 properties scattered across a 
sprawling transit network is complex, requir-
ing fi nancial analysis, tenant relations, main-
tenance, and strategic planning. When the 
number of properties is about to nearly double, 
eff ective management becomes critical.
 Colombia’s second-largest mass transporta-
tion system, the Metro de Medellín, faced this 
challenge. Th e organization needed to ensure 
regulatory compliance, maximize commercial 

opportunities, and maintain public safety across 
a growing real estate portfolio. Th e solution was a 
specialized real estate asset system called Sistema 
de Activos Inmobiliarios, or SAI. Built on ArcGIS 
Enterprise, SAI has helped the Metro de Medellín 
optimize operations and improve effi  ciency.

A Complex, Interconnected Area
Located in the Andes Mountains at an alti-
tude of about 5,000 feet, Medellín is part of 

the Aburrá Valley. Th e city is administered by
the Aburrá Valley Metropolitan Area, which 
manages 10 municipalities, with Medellín as its 
core city.
 One of the challenges that residents of the 
valley face is mobility. To address this prob-
lem and promote integration between munici-
palities, the Aburrá Valley mass transportation 
company—known as the Metro de Medellín—
was founded in 1979. It builds, operates, and 

manages a mass transportation system aimed 
at promoting development and improving qual-
ity of life for the region’s inhabitants.
 As of 2025, the Metro de Medellín public trans-
portation network included 27 train stations,
28 bus rapid transit stations, 20 cable car sta-
tions, and 9 tram stations. Th e network spans six 
municipalities and includes integrated routes to 
nearby areas, transporting more than 308 million 
passengers every year.

Planning for Growth
Th e Metro de Medellín implemented ArcGIS 
Enterprise in 2017, and it became the organi-
zation’s fi rst real estate management system. 
Initial development included creating an en-
terprise geodatabase to centralize the location 
and management of geospatial data, as well as 
an open data platform to simplify data access 
and reduce data requests.
 Benefi ts included enhanced route tracking, 
improved vehicle management, and faster emer-
gency response. Staff  also used ArcGIS Enterprise 
to develop a system expansion plan, with a goal of 
expanding the system network with additional or 
augmented public transit lines.

 The Metro de Medellín transportation system 
includes dozens of stations across Colombia’s 
Aburrá Valley.

 Launched in 1995, the Metro de Medellín 
transports an average of more than 308 million 
passengers per year.
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 Th e software platform also helped the com-
pany develop a smart card app. Th e app enables 
contactless payments across Medellín’s public 
transportation system, including the metro, 
buses, and a bike-sharing system.
 More recently, the company developed the 
SAI to provide the extensive spatial analysis 
capabilities the company needs to manage its 
real estate assets. Eventually, the system will in-
corporate AI to further optimize asset manage-
ment and profi tability.

Refi ning Real Estate Asset Management
with Geospatial Analysis
“Th e SAI arose from the Metro de Medellín’s 
need for an innovative technological tool based 
on geospatial data,” said Lina María Duque 
González, a GIS professional at the Metro de 
Medellín. “It enables the agile and timely man-
agement of properties, commercial spaces, and 
other real estate assets.”
 Th e SAI platform also helps ensure compli-
ance with Colombia’s Land Administration 
Domain Model, a framework for land adminis-
tration that improves data interoperability and 
resolves ownership issues.
 As of February 2026, the Metro de Medellín 
manages approximately 1,330 properties. Th e new 
80 Avenue line—scheduled to open in 2028—will 
add 1,239 more. Th is will bring the total to 2,569, 
Duque said, adding that geospatial analysis allows 

the Metro de Medellín to determine the best use of 
these properties for residents and the company.
 Th e Metro de Medellín developed the SAI by 
integrating the company’s corporate systems—
including ArcGIS Enterprise and other enter-
prise software—in a process that took more 
than a year. Th e SAI’s administrative modules 
include data visualization, work order manage-
ment, tax and legal requirements, commercial 
and profi tability information, management 
tracking, and historical documentation.
 “Th anks to the inclusion of national standards in 
the SAI and the integration of recognized manage-
ment systems, the platform can be easily adapted 

to enable other organizations in the region to man-
age their real estate assets,” Duque said. “We hope 
to expand this capability in the future.”
 Th e ArcGIS technology used in the SAI sys-
tem is integrated with the Metro de Medellín’s 
corporate geodatabase to process cartographic 
information. Staff  use ArcGIS Maps SDK for 
JavaScript to create web apps. ArcGIS Server 
broadens data access by providing web access 
to SAI data. And ArcGIS Survey123 has trans-
formed the Metro de Medellín’s asset inspec-
tions and maintenance workfl ows by enabling 
staff  to collect data from around the transporta-
tion system and upload it to the SAI.

Data Centralization Results in Savings
All departments at the Metro de Medellín can 
use the SAI system to obtain information about 
the company’s properties. Data centralization 
increases productivity and helps minimize the 
duplication of eff orts in real estate asset man-
agement. Th ese GIS solutions have stream-
lined workfl ows and boosted effi  ciency across
the organization.
 “Proper management of real estate assets has 
allowed us to reduce the tax burden on the com-
pany’s properties,” Duque said. “We generated sav-
ings of $2.71 million between 2021 and 2024.”

 A drop-down list in the Metro de Medellín’s real estate asset system allows users to turn linked layers on and off, load new information in different 
formats, and create and customize maps.

 A pop-up window in the Metro de Medellín’s real estate asset system allows users to see the physical, legal, and fi scal status of the company’s properties.
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Home to nearly half a million residents, Atlanta, Georgia, is one of the 
most diverse cities in the Southeastern United States, according to 
US census data. A rich demographic mix of Black, white, Hispanic, 
Asian, and multiracial populations span urban and suburban neigh-
borhoods. Residents have varying income and education levels, as 
well as employment opportunities in fi elds that range from govern-
ment and education to fi lm and small business. Th ese varying life-
styles infl uence everything from housing and business development 
to transportation, food access, and neighborhood investment.
 To foster prosperity and equity across its diverse communities, 
the city’s economic development authority, Invest Atlanta, is now 
leveraging interactive maps and visual storytelling to turn com-
plex datasets into actionable insight. Invest Atlanta’s use of GIS 
technology, particularly ArcGIS Online, has enabled initiatives in 
aff ordable housing, small business growth, and neighborhood re-
vitalization with precision and transparency.

Quickly Deploying Different Tools
When Invest Atlanta started using GIS to give clarity to eco-
nomic and social data, it changed the authority’s approach to 
economic development, according to Nicole Torno, manager of 
data analysis at Invest Atlanta. Torno described this as a two-
fold transformation—of technology and communication—that 
addresses the technological challenges often faced by municipal 
teams and nonprofi t organizations.

 “One of the great things about ArcGIS is that I have one license 
for a platform that enables me to develop and deploy a lot of dif-
ferent tools a lot more quickly than if I were to write code to de-
ploy a web app myself,” she said.
 Th is functionality and fl exibility enable Invest Atlanta to rapidly 
create and release web apps and interactive maps. Instead of stake-
holders having to wait for data, which can delay critical projects, they 
get access to it quickly in easy-to-understand formats.
 Th e second aspect of the organization’s transformation is com-
munication. GIS technology provides a personal and relatable way to 
convey the importance of Invest Atlanta’s work, Torno explained.
 “People relate to maps, and when you give community members 
something interactive to work with, it allows them to feel a personal 
connection to that data they’re looking at,” she said.

Promoting Equity and Prosperity
Invest Atlanta’s decision to use ArcGIS Online was inspired by the 
success of its partners. Torno’s predecessor noticed that many 
of the organizations Invest Atlanta worked with—including the 
City of Atlanta and local counties—had gained a lot from using 
ArcGIS. Th e platform’s ease of use and the availability of valuable 
data in ArcGIS Living Atlas of the World led Invest Atlanta to ac-
quire its own ArcGIS license in 2021.
 Today, GIS technology is essential to Invest Atlanta’s goal of ad-
vancing equity and prosperity for all in Atlanta. Th e organization 
has specifi c place-based key performance indicators (KPIs) that 
are part of its strategic plan, including investing in places that have 

historically lacked opportunities for economic advancement. For 
example, Invest Atlanta mapped the areas where residents face 
the highest risk of getting displaced from housing to discern who 
should benefi t from an antidisplacement tax relief initiative. Th e 
initiative pays property tax increases for low-income seniors so 
that they can continue living in their homes.
 Likewise, the GIS-powered City of Atlanta Aff ordable Housing 
Tracker (links.esri.com/atl-housing) is a critical tool for monitor-
ing progress toward Atlanta’s goal of creating or preserving 20,000 
aff ordable homes by 2026. Invest Atlanta collaborates with Atlanta 
Housing and the City of Atlanta to show progress toward city housing 
goals, while interactive maps help identify suitable locations for new 
aff ordable-housing developments. Tools such as the neighborhood 
planning units dashboard (links.esri.com/atl-npu) use census tract
data to help organizations understand and address disparities in eco-
nomic mobility and build support for neighborhood revitalization.
 GIS has proved critical for Invest Atlanta to monitor its prog-
ress in intentionally investing in the areas of greatest need.
 “If we weren’t using geospatial analysis to question where in 
the city our projects are and where our money is going, we would 
never be able to track that accurately,” Torno said.
 Local public mapping databases also help Invest Atlanta verify 
parcel information, zoning, and eligibility for incentive programs 
such as Tax Allocation Districts (TADs), which guide Atlanta’s rein-
vestment in underserved communities for infrastructure, blight re-
mediation, and aff ordable housing. TAD-funded success stories that 
Invest Atlanta supported include the City of Refuge Transformation 
Center, which provides housing solutions, employment help, and 
basic medical care to residents of an underserved area; and Azalea 
Fresh Market, a fi rst-of-its-kind municipally run grocery store in 
Atlanta’s downtown area.

Supporting Small Business Growth
Invest Atlanta uses GIS-powered insights to foster small business 
development as well. One notable example is when unforeseen 
business disruptions occur and Invest Atlanta has relief funds to 
disburse. When a water main break impacted small businesses, for 
instance, eligibility for recovery grants was mainly determined by 
whether businesses were located in the impact area.
 Th at program set the precedent for how other grants have been 
handled since then. When Atlanta’s Cascade Road experienced two 
years of delays on a construction project—reducing traffi  c and cus-
tomer access to shops, restaurants, and service providers—precise 
mapping ensured that fi nancial assistance reached the businesses 
most in need. It also provided clarity.
 “By being able to show people exactly where [the area of eligibility] 
is, exactly how they’re eligible, and how we’re going to verify their eli-
gibility, you have a really high level of data transparency,” Torno said.
 To ensure that its GIS tools and data are accessible to small busi-
ness owners, Invest Atlanta focuses on clear communication and 
user-friendly design with simple instructions and intuitive interfaces, 
Torno explained. Th is includes providing direct links to maps, splash 
screens with usage instructions, and accessible legends that avoid 
jargon. Features such as direct search capabilities and hiding less rel-
evant layers make the tools useful for busy entrepreneurs.

Measuring Impact and Future Horizons
Invest Atlanta measures the success and impact of its GIS-driven 
initiatives through place-based KPIs, such as the percentage of in-
vestment in underserved neighborhoods and the proportion of small 
businesses served in those areas. Th e marketing team also tracks 
website visits; unique page views; and time spent on pages, including 
those featuring interactive maps and KPI dashboards. While specifi c 
performance metrics for individual GIS tools are not yet established, 
these tools are integral to the success of broader programs.

In Atlanta, GIS Transforms Data into Community Impact

 After a water main break, Invest Atlanta mapped which small 
businesses were eligible to submit recovery grant applications.
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links.esri.com/economic.

 Refl ecting its commitment to transparency in reporting, 
Invest Atlanta off ers an ArcGIS Experience Builder web app 
(links.esri.com/atl-investment) that allows anyone to easily view 
Invest Atlanta projects sorted by neighborhood, project type, and 
amounts invested.
 “All of our projects are uploaded every single month so that 
people can see exactly what kinds of projects are being funded, 
know where our resources are going, and understand the impact 
directly,” said Torno.
 Plans for expanding its use of GIS include developing a more 
comprehensive way to track fresh food access initiatives. Invest 
Atlanta has created its own food desert dataset, and this cus-
tom data—combined with disinvested area maps—helps guide 
funding for projects that improve residents’ access to produce 
and other healthy foods. Th e goal is to track progress toward 
the mayor’s objective of ensuring that 100 percent of Atlantans 

have access to fresh 
food within a half mile 
of where they live. Th is 
will be similar to how 
the housing aff ordabil-
ity tracker monitors 
Atlanta’s housing goals. 
Enhanced collabora-
tion with its partners is 
also a key focus for future GIS expansion.
 Invest Atlanta’s GIS approach stands out for its commitment 
to transparency and data integrity. Project data is uploaded 
monthly, allowing the public to see where resources are allocated 
and understand their impact. Invest Atlanta also often provides 
GIS services and data to city, county, and state entities that lack 
similar technical capabilities.

 Invest Atlanta uses maps to show parcel-level information on eligibility for incentive 
programs such as Tax Allocation Districts (TADs), which help guide Atlanta’s reinvestment 
in underserved communities.

 For a federally funded food fi nancing initiative, Invest Atlanta created a web map to show 
underserved neighborhoods (in blue) and food deserts (in light green) so that business owners could 
check for program eligibility.

 Using an ArcGIS Experience Builder 
web app, stakeholders can see all the 
projects Invest Atlanta is working on.



While Learning Sports,
Youth in Cape Verde Take a Shot at GIS
For fi ve summers, young people in Mindelo, Cape Verde, have 
attended the AMINGA Youth Sports Development Program 
to practice handball, volleyball, and basketball with interna-
tional coaches. But the learning goes beyond sports. Campers 
also receive instruction from international teachers in the arts, 
computer science, and English. And in 2025, AMINGA off ered a 
course in GIS to strengthen students’ understanding of geogra-
phy’s central role in daily life.
 Working in groups of three, the campers—who hail from un-
derserved areas of the island of São Vicente, part of the Cape 
Verde archipelago off  the coast of West Africa—had two and a 
half hours to explore a topic and use ArcGIS StoryMaps to build 
a map-based narrative about it. Th e range of resultant stories in-
cluded the histories of basketball and volleyball, an overview of 
the theory of continental drift, and detailed maps of tourist hot 
spots in Cape Verde.
 According to those involved in the project, it was a success. 
Th e ArcGIS StoryMaps workshop brought a playful and enrich-
ing geography-based component to the summer camp, moti-
vating campers to learn the basic concepts of geography while 
discovering new things about their world.
 “It was a dynamic process that went very smoothly, and ev-
eryone worked incredibly hard,” said Nuno Coelho, CEO of Esri 
partner ALL4INNOVATION, which was involved in the project.

A Team Effort to Build Curriculum
Th e geography program at AMINGA began to come together when
one of the organization’s cofounders, Sean Bennett, reached out to Esri

chief scientist and oceanographer Dr. Dawn Wright. She had been a 
US Department of State science envoy to Cape Verde in October 2024, 
and he wanted to see if she would be interested in supporting Cape 
Verdean youth in learning geography and GIS. She was intrigued.
 “Sport is the ultimate bridge builder between communities, 
cultures, and countries,” Wright said. “Similar to maps, it is a type 
of universal language.”
 Wright brought in Dr. Jason Sawle, Esri’s global industry manager 
for K–12 schools, to help develop curriculum. She also looped in Esri 
Portugal (Esri’s offi  cial distributor of technology to Cape Verde) and 
Coelho, who, after 13 years working for Esri Portugal, took on a full-
time leadership role with ALL4INNOVATION, which specializes in 
systems integration with a strategic focus on GIS.
 Coelho got in touch with leaders from AMINGA to assess their 
needs. Th ey wanted to spark participants’ curiosity about geogra-
phy and help them learn how to not only read and interpret maps 
but also add information to them. Th e team planned a series of 
fi eld activities and classroom sessions.
 Th ey also built a hub for data sources that the young partici-
pants could interact with and use to develop their thematic proj-
ects. Bennett and his AMINGA cofounder Elisabete Gomes were 
instrumental in developing the platform, preparing the content, 
and sharing knowledge about the technology.
 “Our job was basically to prepare the entire platform [and] 
help them organize the data and collect information,” said 
Coelho. “Th e goal was for them to retain the know-how so they 
can later explain to … students in the classroom how everything 
was done and how it all works.”

Developing Skills for the Future
In July 2025, for approximately 15 days, high school-age AMINGA 
campers in the GIS and Mapping class used Esri technology to 
explore topics related to geography. Th ey dove into environmen-
tal issues, such as proper waste management, especially in coast-
al areas; the importance of sustainable behavior; and the impacts 
of pollution. Th ey spent about two and a half days—alternating 
with their sports training workshops as well as their other aca-
demic classes, of course—learning how to use ArcGIS Online and 
ArcGIS StoryMaps.
 With these digital tools, the campers succeeded in exploring 
Cape Verde and the world beyond in a fun and educational way. 
By gathering data, learning how ArcGIS StoryMaps works, and 
using it to quickly build geography-based narratives, they devel-
oped data literacy and technical skills that will be useful to them 
far into the future.
 “It was our fi rst time using Esri tools at the camp, and the 
students responded with curiosity, enthusiasm, and some truly 
thoughtful work,” Bennett refl ected.
 Wright added, “I’m so thrilled to see what AMINGA is accom-
plishing along these fronts, and only too thankful to have expe-
rienced the magic of Cape Verde when working there briefl y the 
year prior.”
 AMINGA plans to continue the GIS module in future summer 
camp sessions.

 Campers used ArcGIS StoryMaps to build 
a map-based narrative around topics they 
cared about.

 Students created ArcGIS StoryMaps stories that covered a 
range of topics, from the histories of basketball and volleyball 
to tourist hot spots in Cape Verde.
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www.redlands.edu/GISprograms

Located in Redlands, California—close neighbors and partners with geospatial leader, Esri—
we offer academic programs that enable access to Esri technology, training, people,

events, and internships, including classes taught by Esri employees.
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Top 10 Best Value
in the West

Master of Science in GIS
Enabling professionals with enhanced skills of geo-analytics, problem solving,
projojo ect management, and effective communication for solving real-world
problems with GIS.
On campus, or online with three 2-day on-campus residencies | 12 or 24 months

Master of GIS
Designed for professionals seeking to enhance their theoretical knowledge of
GIS and skills of geo-analytics, projojo ect management, and effective
communication using GIS.
On campus or online | 12 or 24 months

Executive Master of GIS
Tailored for mid- to senior-level managers and executives aspiring to use GIS as a
competitive strategy by blending contemporary GIS knowledge, geospatial analytical
skills, along with management and leadership competencies.
Online + 2-day on-campus residencies | 14 months

MBA with Location Analytics Concentration
Combine advanced business competencies with focused use of location analytics to
understand consumer behavior, responsibly expand the business, and manage risk.
Online + on campus | 12-24 months

Master of Science in Business Analytics
Learn how to harness the power of data to improve organizational performance,
deliver value, and effectively communicate outcomes of business analytics to a diverse
array of stakeholders.
Online + on campus | 12-18 months

A Leader in GIS Education
5 Online MASTERS DEGREES IN GIS

University of Redlands

Institute for
Geospatial
Impact

— Jesse Hamlin ’14 MSGIS

Jesse Hamlin’s path to becoming a
renowned GIS professional with
the HALO Trust, a humanitarian
organization dedicated to clearing
landmines and other explosives, was
fueled by a passion, a purpose, and
commitment to meaningful work.

Hamlin ’14 chose to study at what
he said is the “best GIS school in the
world,” — University of Redlands.
He was drawn by U of R’s prestigious
program and its close relationship with
Esri , the global leader in GIS technology.
While earning his MSGIS degree, Hamlin
said he enjoyed the unique access to
Esri’s resources and staff which gave
him an invaluable mix of theoretical and
hands-on learning, preparing him for the
challenges of his future career.

I don’t want to be one of these people
that realizes late in life, when it’s too
late, that I failed to make a positive
difference…I can confidently look back
and say when I retire that I helped some
of the most vulnerable and forgotten
people in the world get back on their
feet, minimized my environmental
impact, and was a true humanitarian.”
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— JJJeeesssseee HHaammmlliinn ’’1144 MMSS

JJeeessssee HHaammlliinn’’ss pppaattthhh tttooo bbeccoommiingg aa
reennowwwnneedd GGIISS ppprrooffeesssssioonnaall wwwiitthh
tthhee HHAALLOO TTrusstt, aa hhuummmaaanniitttaarriiiaannn
oorrggaanniizzaattiioonn ddeeddiiicccaaatteeedd ttooo cclleaarrriiinnggg
llaannnddmmiinneess aanndd oottthhheeerr eeexxploossiiivveess, wwaass
fffuueeellleedd bbbyy aa ppaasssssiiooonn, aa ppuurrpppoossee, aannddd
ccoommmmmmiiittmmeennttt tttoo mmeeaanniinnggfffuull wwoorrkk.

HHHaammlliinn ’1144 cchhhoossee tttoo ssstttuuddyyy aatt wwhhhaattt
hhheee ssaaiiiddd iis tthheee “bbbeesstt GGGIIISSS sscchhoooooll iinn ttthhee
wwoorrlldd,,”” —— UUnivveerrsiittyy ooff RReedddllaannddss.
HHHeee wwwaaass drraawwnn bbyy UU off RR’sss ppprreessttiiggiioouuss
ppprrooogggrraamm aaannddd iitttss ccloosssee rreeellaatiioonnnsshhiipp wwwiiittthhh
EEEsssrrii , ttthheee ggglloobbaall lleeaaadddeeerr iinn GGISS ttecchhnoollogyy.
WWWhhiillee eeeaarrnniinngg hhiiss MMSSGGIS deeggreeee,, Haamliinn
ssaaiidd hhe eenjooyyeeddd tthee uniqquee aaccccceesss ttoo
EEsri’ss rreessoourrcccees aandd sstaafff wwhhicchh ggavve
hhiimm aann iinnvvaalluuabblle mmix off theeooreetticaal aandd
hhaandddss--oon leeaarninngg, ppreparriinngg hhimm ffoor tthhee
cchhaalllleenngggeess ooff hhhiiss ffutturee ccaareeerr.

II doonn’’tt wwaanntt ttoo bbee oonnee ooff tthhheessee ppeeooppplleee
tthhaatt reeaalliizzeess llaattee iin liiffee,, wwhheenn iitt’’ss ttoooo
llaattteee,, tthhaatt II ffaaiilleedd to mmaakke aa pppoosiittivvee
ddiiffffeerence…II ccaann connffiiddennttlyy lllooookk bbacck
aanndd say whheenn II rettiiree tthhatt II hheellpppeeddd ssoommee
ooff tthhee mosstt vvuulneraabbllee aanndd ffoorrggootttteenn
ppeeooppllee iinn tthhee wworlldd ggeett bacckk onn tthheeiirr
ffeeett, mmiinnimiizzeedd mmyy eennvv
iiimmppaacctt,, aannddd wwaass a truuee
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From Big Cats to Big Data
Striking a Balance on Tanzania’s Maasai Steppe

Balancing human livelihoods with wildlife 
conservation requires precision and patience. 
African People & Wildlife (APW), a US-based 
nonprofi t operating in Tanzania, initially set out 
to help Maasai pastoralists protect their herds 
from big cats.
 Two decades later, the nonprofi t has expand-
ed its mission into an even more complicated 
balancing act, using GIS as foundational tech-
nology. Working closely with the Maasai people 
and leaning into their deep, historical knowledge 
of the land, APW is helping them document 

phenomena across the Maasai Steppe, from the 
changing plant heights and heavy rains to inva-
sive plants and insect habitats.
 But the point is not to change traditional ways. 
Rather, it is to connect the knowledge that’s already 
being gathered and demonstrate to others how the 
Maasai have sustained their land for so long.

Lions at the Gates
APW’s Sustainable Rangeland Initiative helps 
Maasai pastoralists preserve their traditional 
way of life in the heart of the Tarangire-Manyara 
ecosystem. Also called the Maasai Steppe, the 
region spans over 15,000 square miles of wet-
lands, rangelands, and savannahs.
 Around 600,000 ethnically Maasai people live 
in the area, tending to millions of cattle, sheep, 
and goats. Around half of the villages APW 

partners with lie between two national parks, 
Tarangire and Lake Manyara.
 Under a legal framework created in the 1990s, 
the Maasai manage the rangelands between the 
parks while practicing certain conservation ap-
proaches, such as rotating fi elds to provide pas-
sage for migratory animals. Migration heightens 
the potential for confl ict with wildlife—through 
predation or grass trampling—but herders are pro-
hibited from harming the animals.
 APW’s original mission was to work with vil-
lages via its partner organization, Tanzania People 
& Wildlife (TPW), to reduce confl ict caused by big 
cats—mostly lions—moving between protected 
areas and communal lands, where livestock are 
vulnerable to carnivores.
 Th e Maasai had long used nighttime corrals, 
called bomas, surrounded by thornbushes to 

deter wildlife. Th ese bomas tended to decay 
rapidly, giving lions access. Th eir attacks on live-
stock often led to killing the protected animals.
 APW helped the herders design sturdier bomas 
called Living Walls, which have thick groves of 
trees reinforced by chain-link fences. Th ey were a 
success, but there were larger, more holistic issues.
 “You couldn’t just solve the problem of lions 
eating cows,” said Katy Teson, APW’s commu-
nications and outreach manager. “What about 
poverty? What about the land?”

Old Ways, New Methods
When TPW launched the Sustainable 
Rangeland Initiative nearly a decade ago, the 
organization worked with three villages. Th ey 

In 2025, APW’s Sustainable Rangeland 
Initiative won the Tech4Nature Award 
from the International Union for 
Conservation of Nature (IUCN).
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 After herders collect data, it gets added to a 
dashboard for that village.

 African People & Wildlife (APW) initially helped Maasai pastoralists protect their herds from big cats. 
(Photo credit: Ngoteya Wild.)

(Photo credit: Ngoteya Wild.)



used open-source software to gather and pro-
cess the data, along with ArcGIS Desktop. Th e 
results were presented to villagers through 
slideshow presentations.
 “Th e process was very cumbersome for the 
team,” said Elizabeth Naro, TPW’s director of 
monitoring, evaluation, learning, and adapta-
tion. “Th e program couldn’t expand drastically 
until we received ArcGIS Online.”
 Around 2019, TPW began working with ArcGIS 
Solutions for Protected Area Management—now 
called the Conservation Land Management toolset.
 “Th at was a real game changer,” Naro said.
 TPW transferred data collection workfl ows 
to ArcGIS Survey123 and adopted ArcGIS 
Dashboards for visualization.
 “Th at let us grow the program quickly to 
meet the demand of villages requesting sup-
port,” Naro said.
 TPW loads Survey123 on smartphones used 
by the pastoralists. Once a month, herders survey 
each plot of land by walking it and entering data ev-
ery fi ve meters. TPW staff  then use ArcGIS Online 
to add the data to a dashboard for that village.
 Th e data for all plots in a village goes into a 
larger dashboard, which pastoralists can view at 
small technology centers that TPW helped build. 
Some of the dashboard data is shared with other 
villages via sites built with ArcGIS Hub.
 Naro stressed that the initiative is more 
about reframing old ways than introducing new 
ones, with GIS being used to help quantify and 
explain Maasai pastoralist methods.
 “Th ese herders are still using indigenous 
methods,” she said. “We’re just providing the 

opportunity to integrate this knowledge with 
modern technology.”
 Grass height, for example, has always been 
a carefully watched metric of a fi eld’s health. 
Herders would make scratches on their legs to 
mark the height. Over time, a herder’s scarred 
legs would become a living record of several 
years of herding on a plot.
 “Older generations can have scars that pro-
vide amazing datasets, going back 50 years,” 
Naro said.
 Th ese methods were the Maasai’s version of 
the penciled-in data that fi eld observers world-
wide make while collecting data. One might ar-
gue that scarred legs are a more practical way of 
storing and accessing data than fi ling cabinets 
fi lled with years of spreadsheets. Th e drawback 
of both methods is that they make it hard to vi-
sualize data and discuss it with others.
 For the Maasai, GIS also gives them in-
creased visibility of offi  cial sources of knowl-
edge and funding.
 “Unfortunately, we’ve noticed there’s often 
not a lot of credence in the scientifi c commu-
nity given to indigenous methods,” Naro said.

Plant Invaders
Naro recently demonstrated how the dash-
boards organize information. On her monitor, she 
zoomed in on a village called Ngoley (pronounced 
n-go-LAY). Th e screen was populated with the 
various plots used by Ngoley’s herders.
 Graphics on the dashboard showed the last 
few years of grass height, vegetation cover, and 
“perceptions of the state of the rangeland,” she 
said. “Th at one is very important to me because 

I’m not a pastoralist, so I care what the other 
community members think.”
 Another graph measured the presence of inva-
sive plants, which also tracked closely with rain-
fall. Naro focused on the rainy season months of 
2023, when an especially strong El Niño season 
produced record-setting torrential rains.
 Th e rains had been a welcome respite from a 
two-year drought. But for the herders, they also 
represented the kind of imbalance the Sustainable 
Rangeland Initiative tries to rectify.
 A pink line revealed the proliferation of the 
Sphaeranthus plant on the fi elds. Like other inva-
sive plants, it had increased after the El Niño rains. 
But it can also survive dry periods, so even as the 
rains receded, the plants remained.
 Th e only livestock that will eat the plant are 
goats—and even they soon tire of it.
 “It’s thorny and nasty,” Naro said. “It makes a 
pasture useless.”
 As Sphaeranthus takes over the land, wild-
life is forced to fi nd diff erent routes to healthy 
grasses, which can lead to more confl ict with 
humans and livestock.
 Herders didn’t need a dashboard to tell them 
about the problem—they could see the plant 
spreading across the rangelands. Th e dash-
board made it easier for the village to apply for 
funds to mount a massive eradication eff ort. 

Th e data also provided a good baseline to moni-
tor the aftermath of the project.

From Cats to Bees
APW continues to fi nd new ways to help people on 
the Maasai Steppe and in other regions of Tanzania 
address problems of imbalance. A women’s bee-
keeping program, though separate from the range-
land initiative, has similar habitat benefi ts.
 Th e honey that bees produce off ers economic 
advantages to the villages. Th e pollination helps 
the continued proliferation of native plants. 
Tanzanian law also protects trees with beehives 
and the land around active hives, extending 
conservation benefi ts even further.
 “One of the reasons we cocreated the bee-
keeping project with communities is to help 
women have a sustainable income in a way that 
ties closely to the rangelands,” Teson said. “We 
have the same data-driven GIS approach for 
confl ict, rangeland, and beehive data—there are 
now so many diff erent layers to our map.”
 “We want to keep formalizing the data col-
lection process in a way that lets the outside 
world truly appreciate what the Maasai people 
do and give them fi nancial support for pro-
grams like the invasive species uprooting,” Naro 
added. “And also, ideally, make it so they don’t 
have to cut their legs every year.”

 Herders survey each plot of land by walking it and entering data every fi ve meters.  
(Photo credit: Emmily Tunuka, APW.)

  Tanzania People & Wildlife (TPW) trains pastoralists on how to use ArcGIS 
Survey123 on their smartphones. (Photo credit: Emmily Tunuka, APW.)

21esri.com/arcnews ArcNews Spring 2026

(Photo credit: Ngoteya Wild.)(Photo credit: Emmily Tunuka, APW.)



GIS for Good:
Esri’s Commitment to People, Planet, 
Prosperity, and Peace

Esri has always been dedicated to facilitating 
positive change. The company’s objective is 
to not only build powerful GIS technology 
but also empower a community of users to 
apply it to solve real-world problems.
 In 2022, Esri gave this a name: GIS for 
Good. The ongoing initiative is a collection 
of programs, resources, and people across 
the company who work together to support 
organizations that strive to create a more 
sustainable future. Specifi cally, GIS for Good 
links Esri’s conservation, disaster response, 
education, and nonprofi t programs, along 
with focused support around key challenges 
the world faces, to form a powerful, collec-
tive force for change.

The Four Pillars of GIS for Good
According to Ryan Lanclos, Esri’s director 
of national government solutions and the 

lead for GIS for Good, these four programs 
represent Esri’s long-term commitments to 
specifi c GIS communities.
 “These Esri programs were established 
to provide our users with the support, re-
sources, capabilities, and expertise they 
need to be successful,” Lanclos said.
 Esri’s Conservation Program, founded 
in the 1980s, has contributed to more than 
5,000 organizations’ efforts to safeguard 
biodiversity and the environment. One of 
the earliest grantees was the Jane Goodall 
Institute, which has used GIS technology 
for everything from research and opera-
tions to youth education. By putting tech-
nology in the hands of conservationists 
and communities at little to no cost, Esri 
helps them not only protect critical habi-
tats but also inspire the next generation of 
environmental stewards.
 The Disaster Response Program, which 
provides GIS support during emergen-
cies around the world, originated soon 
after the 1994 Northridge earthquake in 

Southern California, when Esri employ-
ees mobilized to help local agencies map 
damage and coordinate responses. Since 
then, the Disaster Response Program has 
worked closely with more than 11,000 or-
ganizations during crises, from the 9/11 at-
tacks to the COVID-19 pandemic.
 The Nonprofi t Program has supported 
more than 15,000 charities, foundations, and 
other mission-driven organizations since its 
launch in 2010. These groups address a wide 
variety of issues, from public health to food 
security and policy to arts and culture. The 
program provides free or deeply discounted 
access to ArcGIS software, data, and re-
sources, helping these organizations better 
understand the communities they serve and 
measure their impact. 
 The Education Program contributes GIS 
technology and learning resources to more 
than 4 million students and scholars, from 
K–12 schools to higher-education institu-
tions. Its goal is to embed geographic think-
ing in school curricula, teaching students to 

use maps as a way to understand their world. 
A recent example from the 2026 Esri User 
Conference featured students from Panama 
who use GIS technology to study biodiver-
sity in their community, demonstrating the 
power of connecting education with real-
world conservation efforts.

From Reactive to Proactive
Over the years, Esri has listened to its users’ 
needs and developed solutions to address 
their most common challenges. In disaster 
response, for example, Esri identifi ed four 
key areas where organizations typically need 
support: impact analysis, data collection, 
public communication, and data sharing. 
This led to the creation of Esri’s emergency
management operations tools. Built in 
ArcGIS Online, these tools help organiza-
tions follow best practices and expedite their 
emergency response efforts.
 While the Disaster Response Program 
might be most visible when emergencies 
happen, it focuses equally on creating 
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 A detailed map of fl oods’ impacts is used to 
inform policy changes and address resiliency 
challenges. (Image courtesy of Flying Labs.)



long-term, proactive, community-based 
solutions. The hope is that organizations 
will have the tools they need to support 
any emergency from a GIS capability stand-
point—and that they can move beyond 
reactive problem-solving during emergen-
cies and toward building a safer and better 
future with ArcGIS.
 One organization that is doing this is 
the Food Bank of Central & Eastern North 
Carolina. This nonprofi t uses GIS technology 
not only during challenging times but also 
on a regular basis to do things such as un-
derstand the linguistic diversity of the com-
munities it serves every day. By using data 
from ArcGIS Living Atlas of the World, the 
food bank identifi es what languages people 
speak in different areas; staff and volunteers 
can then show up at the organization’s pop-
up food distribution sites with the right re-
sources to communicate effectively.
 “There’s a lot of interconnectedness in the 
work that happens under the GIS for Good 
umbrella,” said Emily Swenson, lead for 

Esri’s Nonprofi t and Conservation Programs. 
“Formalizing the GIS for Good initiative 
shows that people at Esri are committed to 
our user communities, and it’s really a power-
ful collective effort.”

Overcoming Challenges
For many nonprofi ts and other groups that 
benefi t from GIS for Good, adopting GIS 
often requires resources they don’t have. 
Limited funding, a lack of GIS staff, and the 
learning curve associated with implementing 
new technology are common challenges.
 “Very few nonprofi ts that are newly 
joining the program have dedicated GIS 
staff,” Swenson said. “Some don’t even 
have technical staff.”
 To address these challenges, Esri col-
laborates with organizations such as 
TechSoup, an industry leader in nonprofi t 
technology, to streamline the process of 
accessing software at a discount. Esri also 
works with GISCorps, a network of thou-
sands of GIS volunteers who contribute 

their expertise to support nonprofi t, con-
servation, and education organizations.

How to Get Involved
GIS for Good is about collective action. 
For GIS professionals, this means looking 
for opportunities to mentor and support 
nonprofi ts in their communities—whether 
through an organization such as GISCorps 
or via a more informal approach.
 “You can fi nd a nonprofi t and mentor 
them or get them to sign up for the GIS for 
Good initiative to access Esri technology 
while providing your GIS expertise to help 
them get started,” Lanclos said. “If you’re 
a parent of a student, you can make sure 
that their school is signed up for the GIS for 
Schools program. You can also be a mentor 
and go to schools, talk about maps and the 
power of geography, and inspire students 
to join the next generation of mapmakers 
and geospatial thinkers.”
 For nonprofi t leaders who want to fi nd 
out more, the fi rst step is to apply to the 

program that best fi ts their organization’s 
mission. The GIS for Good website (links.
esri.com/gis-for-good) serves as a gateway 
to Esri’s related initiatives, providing a clear 
path to get started with one or more of the 
four related programs.
 Looking to the future, Esri’s commitment 
to GIS for Good remains steadfast, ac-
cording to Lanclos and Swenson. As new 
challenges emerge, Esri will continue to 
listen to its user community and apply its 
resources to support the work that needs 
to be done.
 “Our stakeholders are our user commu-
nity, so their success is our success at the 
end of the day,” Lanclos said. “If there are 
things in the world that we hear our commu-
nity mobilizing around or struggling with or 
needing support for, it’s an opportunity for 
Esri to commit and help out.”
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 Esri partner Codex’s 3D fl ood simulation of 
Porto Alegre, Brazil, helped offi cials predict 
which buildings would be affected as water 
levels rose during historic fl oods in 2024.



When Category 5 Hurricane Melissa slammed into 
Jamaica on October 28, 2025, Alicia Edwards and 
her team at the National Spatial Data Management 
Branch of Jamaica’s Ministry of Economic Growth 
and Infrastructure Development moved quickly. 
Within days, they identifi ed about 191,000 dam-
aged buildings across the island—nearly 20 per-
cent of Jamaica’s structures.
 As principal director of the branch, Edwards 
had spent the previous year building the geo-
spatial infrastructure that proved essential 
when disaster struck.

From River Rapids to   
Geospatial Technology
Edwards’ path toward GIS began with observation. 
As a teenager, she went on driving trips that took 
her over Jamaica’s historic Flat Bridge, which con-
nects the capital, Kingston, with the north coast. 
She often refl ected on the connections between 
nature and humanity—in this case, a river, a road, 
and a bridge. Th at recognition of how Earth and 
humans coexist led her to focus on geography for 
her secondary school studies.
 In her second year of college, Edwards encoun-
tered Esri software and recognized it as a powerful 
tool for someone who thought about landscapes 
and patterns. She quickly saw how spatial analysis 
could reveal trends and provide insights.
 Since then, Edwards has built a career span-
ning more than 25 years across Jamaica’s gov-
ernment. Starting as a GIS technician with the 
National Works Agency of Jamaica, she pro-
gressed to manager and moved into forestry. 
Each role taught her that geospatial technology 
transcends any single sector.
 “It’s all about ensuring that authoritative, quality 
data exists so decision-making can be easily inte-
grated within critical workfl ows,” she explained.

Creating Geospatial 
Infrastructure That Delivers 
During Disasters

Building the Foundation Before the Storm
By March 2024, Edwards led Jamaica’s National 
Spatial Data Management Branch. Under her 
direction, the branch revamped the country’s 
National Geospatial Repository, which has consoli-
dated 95 percent of Jamaica’s spatial information.
 “Th e repository is a game changer for 
Jamaica,” Edwards said, noting how it can be 
put to a range of uses, from distributing water 
and designing climate-resilient roads to prepar-
ing for disaster response.
 Edwards also helped strengthen the National 
Emergency Response GIS Team (NERGIST), which 
includes GIS professionals from various Jamaican 
government agencies to support the country’s 
Offi  ce of Disaster Preparedness and Emergency 
Management (ODPEM). During Hurricane Beryl 
in 2024, the team learned valuable lessons about 
managing national operations during crises.

Dealing with Hurricane Melissa
In October 2025, throughout the days leading 
up to Hurricane Melissa’s landfall, Edwards and 
NERGIST mobilized, treating the event as a 
time-critical national data operation.
 Using the Government of Jamaica’s ArcGIS 
Online environment and authoritative layers from 
the National Geospatial Repository, NERGIST cre-
ated a common operating interface before impact 
so that agencies could move immediately into 
coordinated operations once conditions deterio-
rated. Th e team prepared and tested shelter data-
sets, baseline operational maps, partner access, 
and reporting workfl ows to support the fi rst phase 
of emergency management.
 As the hurricane made landfall and disrup-
tions increased, the interface became the cen-
tral tool for real-time coordination. Dashboards 
displayed shelter locations and occupancy 
rates, facilitating comparisons between avail-
able resources and local needs. Transportation 
agencies updated road conditions, while utili-
ties mapped outages and restoration points to 
identify areas that lost essential services and 
those that still had them. Th is shared environ-
ment also supported relief logistics.
 Th ese coordinated eff orts enabled partners 
like ODPEM and the Jamaica Defence Force to 
focus on the most aff ected communities. Th ey 
were able to monitor distribution packages and 
delivery points to reduce duplication and quickly 
address service gaps.

Help from A Variety of Partners
As leadership requirements sharpened, 
Jamaica’s prime minister, Dr. Andrew Holness, 
appealed for international support.
 Esri’s Disaster Response Program provided 
hands-on technical support and accelerated con-
nections to key partners. Esri partner ICEYE, 
an Earth observation company, provided satel-
lite imagery to better show national damage. 
Jamaica Flying Labs worked with WeRobotics, 
the Caribbean Disaster Emergency Management 
Agency, and the Jamaica Civil Aviation Authority to 
provide targeted drone imagery where hurricane 
damage restricted ground access. Humanitarian 
mapping charity MapAction collaborated with 
NERGIST and ODPEM to create operational maps 
that humanitarian teams could use to quickly plan 
routes, target relief, and coordinate fi eld operations.
 As services began to come back online, part-
ners used the same data environment to track 
restoration of critical facilities and lifelines such 
as water, roads, electricity, and communications. 
Damage assessment outputs helped prioritize re-
covery eff orts and the shift to rebuilding.

Raising Geospatial Awareness   
More Broadly
Edwards also serves on the United Nations 
Committee of Experts on Global Geospatial 

Information Management. She noted that the re-
cent hurricanes helped demonstrate what Small 
Island Developing States—57 nations that face 
challenges related to their small size, geographic 
isolation, and vulnerability to natural disasters—
can achieve with strong data governance and 
preestablished partnerships.
 From her vantage point, Edwards helps drive co-
ordination across Jamaica’s geospatial information 
community, which reverberates far beyond the 
island. She gets partners to align on priorities and 
collaborate on practical initiatives, strengthening 
GIS capacity and public awareness of geography.
 “Creating trusted data and understanding the 
governance and the strategy that works with your 
sector matters because decision-makers want 
workfl ows that help move from uncertainty to 
verifi ed information,” she said.
 Edwards’ journey illustrates how geospatial 
technology creates trusted pathways from uncer-
tainty to action. Data systems designed for resil-
ience, combined with national and international 
partnerships, help the island respond with speed 
and precision. Her leadership shows that thought-
ful preparation, collaboration, and geospatial 
technology can help even small nations mount 
sophisticated responses when catastrophe strikes.

 Jamaica’s National Water Commission created a dashboard during Hurricane Melissa to show 
maps and data for facilities, including operational status and outage details.

 Edwards’ team created a dashboard to rapidly assess structural damage from Hurricane Melissa 
and submitted the data one week after the storm made landfall.
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 Aerial imagery from drones shows fl ooding 
in Manchester after Hurricane Melissa. (Image 
courtesy of Jamaica Flying Labs.)

Alicia 
Edwards
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Jeff erson County, Colorado’s Business Innovation & 
Technology (BIT) Department’s GIS team has used 
web mapping apps since the late 1990s. Around 
2015, the department developed the county’s jMap 
gallery, a compilation of internal and external web 
mapping apps that became critical for both staff  
and the public to access information about the 
county and perform daily tasks. Th e apps averaged 
more than 5,000 weekly views in 2024.
 But all technology evolves, as do the people 
and departments using it. Given that the jMap 
apps were initially built using stand-alone ArcGIS 
servers and the developer edition of ArcGIS Web 
AppBuilder (which is now retired), the apps’ under-
lying infrastructure was outdated. Changes in staff  
also caused a disconnect between end users and 
the GIS development team, making it diffi  cult to 
know which app components were still needed, and
by whom.
 Considering all this, BIT GIS elected to modern-
ize its GIS infrastructure and use this process to re-
build relationships with partners across the county.

A Move to Enterprise Technology   
That Focuses on Users
Leaders at BIT GIS determined that ArcGIS 
Enterprise would provide both the modern infra-
structure for redesigning the jMap apps and enable 
county employees to gain greater access to GIS tools 
and data. Having a browser-based solution makes 
GIS accessible to more staff  without needing to install 
desktop software and conduct extensive training.
 So in 2023, BIT GIS received assistance from Esri 
Professional Services to deploy a multimachine 
instance of ArcGIS Enterprise, establishing the 
Jeff erson County GIS Enterprise Portal. From there, 
the department connected with other staff  to intro-
duce them to the new system, learn about their typi-
cal workfl ows, and off er them greater effi  ciency.
 In addition to managing Jeff erson County’s GIS, 
BIT has what’s called the Innovation Lab, which 
supports change management, process improve-
ment, and human-centered design. Human-
centered design is “the radical notion that if you’re 
designing products, services, [or] processes for peo-
ple, you should get those people’s input and use that 
to inform your design,” according to Sue Anderson, 
the Innovation Lab’s coordinator. Th e idea doesn’t 
categorize people simply as end users; it brings 
them in as stakeholders and partners who will
be directly aff ected by the apps and solutions that 
get implemented.
 Th e GIS team worked with Anderson to de-
velop customized training for the rollout of the GIS 
Enterprise Portal. Th e human-centered design ap-
proach to the training aligned GIS staff  with the proj-
ect’s objectives early in the process and introduced 
tools that established or rebuilt relationships with 
stakeholders. Th e training also allowed the GIS team 
to collect information on employees’ daily needs and 
workfl ows to guide future redevelopment of the apps 
in jMap.

A Human-Centered Approach   
to Deploying ArcGIS Enterprise
By Andrea Santoro, Jefferson County, Colorado

Drilling Down into Specifi cs for Each Team
BIT GIS rolled out the Jeff erson County GIS Enterprise 
Portal on a department-by-department basis. Within 
each department, a series of subgroups were identi-
fi ed. For example, in the planning and zoning de-
partment, subgroups included permitting, zoning 
inspections, and long-range planning.
 Members of the BIT GIS team met with each of the 
subgroups to get an overview of their daily workfl ows, in-
cluding how they use the current jMap apps, which data-
sets and custom tools they require, and what additional 
needs they had. Th e interviews were recorded, summa-
rized, and documented in a place where all GIS team 
members could access them for reference and tracking.
 Th e GIS team used the interviews to identify short-
term fi xes and long-term opportunities. One new so-
lution that the team implemented is a browser-based 
editing app, built using ArcGIS Experience Builder, 
where users can directly edit a feature layer and have 
the updates refl ected in real time in the associated 
map image layer in a jMap app.
 In addition to collecting feedback from the sub-
groups, BIT GIS team members used the information 
sessions to introduce the new system and provide train-
ing resources. Th ese resources were designed in the GIS 
Enterprise Portal using ArcGIS StoryMaps and compiled 
in an Experience Builder app. Each story focuses on a 
diff erent topic. One goes over how to navigate the por-
tal and explore the content. Others show more complex 
workfl ows, such as how to compile web maps and apps, 
how to publish content from ArcGIS Pro, and how to use 
groups to organize and share content.
 Having these resources available in the ArcGIS 
StoryMaps format—and accessible from a single 
Experience Builder landing page—also promotes the 
apps and tools that are available to all county employ-
ees in the GIS Enterprise Portal.

Considerable Demand    
and Strengthened Relationships
Although BIT GIS hasn’t started redesigning the jMap 
gallery yet, use of the Jeff erson County GIS Enterprise 
Portal has taken off . It currently has more than
300 active users and over 1,700 items. Th e team had 
to federate an additional ArcGIS Server site in 2025 to 
accommodate the demand.
 What’s more, the human-centered design approach 
that BIT GIS took to modernize its GIS infrastructure 
has strengthened relationships throughout Jeff erson 
County. Th e team and its county partners continue 
to communicate and support one another in this and
other endeavors.
 To get more information on this project, email Andrea 
Santoro at asantoro@jeff co.us.

About the Author

Andrea Santoro is a senior GIS analyst at Jefferson 
County, Colorado. She has a master of science in 
geographic information science from the University 
of Denver and is a certifi ed geographic information 
system professional (GISP).

 The Jefferson County Business Innovation & Technology (BIT) Department’s GIS 
team built an internal gallery of interactive web maps.

 Training resources are presented in ArcGIS StoryMaps stories, like this one on 
how to make web maps and apps.

 The Jefferson County GIS Enterprise Portal Training Resources home page was 
created using ArcGIS Experience Builder. It brings together ArcGIS StoryMaps 
stories that contain information about how to use the portal.

 The Planning and Zoning app from the jMap gallery is customized to show the 
county’s zoning layer.
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In the world of government technology, manage-
ment often gets confused with leadership. We 
manage data, servers, licenses, and vendor con-
tracts. But we don’t manage culture shifts or cross-
departmental collaborative ecosystems. To do 
those things, we must lead a movement.
 As the enterprise geospatial technologies ad-
ministrator for Cuyahoga County, Ohio, my role 
isn’t solely to ensure that the servers are run-
ning; it is to foster a regional spatial data infra-
structure (SDI) that serves more than 1.2 million 
people. And it is wrapped around an initiative 
called the North Coast GIDE (pronounced like 
“guide”)—the Geospatial Information and Data 
Exchange—a continuously expanding resource 
hub for Cuyahoga County.
 Esri president Jack Dangermond talks about 
GIS as a planetary nervous system—a distributed 
infrastructure that connects isolated datasets. 
In Cuyahoga County, we are building the local 
nerves of that system. Our North Coast GIDE is 
establishing a community on a federated com-
mon operating platform that is informed by high-
level standards from the Federal Geographic Data 
Committee (FGDC), the National Emergency 
Number Association (NENA), and robust data 
governance best practices.
 Cuyahoga County has 59 diff erent entities, 
each with its own politics, budget, and priori-
ties. So how have we convinced these depart-
ments to opt in to this nervous system? By not 
dictating policy but, rather, building and sus-
taining a movement.

The “Lone Nut” and the First Follower
Th ere is an oft-cited video in leadership circles 
that features a shirtless man dancing at a music 
festival. At fi rst, viewers see one person dancing 
wildly on a hill. He looks ridiculous—like a “lone 
nut,” as the narrator, entrepreneur Derek Sivers, 
calls him. For a long time, the shirtless man is 
alone, and the crowd ignores him.
 In the GIS world, most GIS practitioners have 
been that lone nut. We’ve stood in meetings, 
waving our arms and proselytizing the impor-
tance of topology rules, unique IDs, and schema 
standards. To the uninitiated—city managers, 
police chiefs, mayors—we might look like we 
are dancing wildly, alone on a hill.
 But in the video, something happens. A sec-
ond person starts dancing with the shirtless 
man, and the original dancer embraces this per-
son as an equal. Crucially, the focus shifts from 
the leader to the follower. Sivers notes that the 
fi rst follower is an underestimated form of lead-
ership itself. Th e fi rst follower is what transforms 

a “lone nut” into a leader. In the video, it doesn’t 
take long for dozens of other festivalgoers to join 
the two men in their wild dancing.
 Th is aligns with Dangermond’s view of the 
modern GIS leader. He argues that today’s lead-
ers must facilitate rather than control—and 
build an ecosystem in which partners can spe-
cialize and extend the work.
 For the North Coast GIDE, success didn’t 
come from one person standing at a podium 
demanding compliance. It came from nurturing 
our fi rst followers.
 We identifi ed the municipalities that were 
ready—the innovators that understood the vi-
sion of a federated platform—and we treated 
them as partners. We started a movement and 
then made it public, showing other municipali-
ties that it wasn’t the county demanding that 
everyone move to an enterprise system; it was 
their neighbors building it up.
 When leaders embrace their fi rst followers, they 
make joining the movement look easy. Th ey show 
that contributing to an enterprise platform isn’t a 
burden—it’s a party that no one wants to miss.

Crossing the Chasm:    
The Innovation Adoption Curve
After the fi rst followers come on board, how 
does scaling work? Th is is where the Innovation 
Adoption Curve, fi rst introduced by Dr. Everette 
Rogers in 1962 and, more recently, popularized 
by leadership speaker Simon Sinek, comes in. 
Th e curve demonstrates that the mass market 
(68 percent of the total target audience) can’t be 
reached until the innovators (2.5 percent) and 
the early adopters (13.5 percent) are captured.
 In Cuyahoga County, if I had tried to force 
the North Coast GIDE on the most resource-
strapped, skeptical municipalities fi rst, the proj-
ect would have failed immediately. Members of 
the mass market are pragmatic; they want proof 

About the Author

Thomas Fisher is the enterprise geospatial 
technologies administrator for Cuyahoga 
County, Ohio. He has more than 25 years of 
experience in public and private sector GIS.

How to Build a GIS Movement
By Thomas Fisher, Cuyahoga County, Ohio

that a new system works. In GIS, they don’t care 
about the theory of FGDC metadata standards. 
Th ey want to know if the address points will 
help ambulances get to emergencies faster.
 So we focused our energy on the 2.5 percent 
of municipalities that are innovators. We worked 
with them to build a federated common operat-
ing platform that solved the problems they were 
encountering when preparing their authoritative 
data for the State of Ohio’s implementation of Next 
Generation 911 (NG911). We demonstrated that 
by aligning with NENA standards, we weren’t just 
checking boxes—we were saving lives by ensuring 
that emergency services have interoperable data.
 With the early adopters, we validated the 
why—that we needed to do this to build a safer, 
more connected region. From there, the what—
the technical specifi cs of the platform—became 
easier to sell to the majority.
 We didn’t have to push the technology on the 
remaining municipalities. Th e tipping point oc-
curred naturally. Th ey saw the success of their 
peers and wanted in.

The Technology Is the Easy Part
While the Innovation Adoption Curve ex-
plains the macro strategy, the micro strategy is 
grounded in personal relationships. A federated 
system requires immense trust. Municipalities 
need to trust the county to steward their data 
responsibly, and the county needs to trust mu-
nicipalities to maintain data fi delity.
 Th e only way to build this trust is via personal, 
one-on-one, in-person communication. In an era 
of video calls and emails, showing up in someone’s 
offi  ce makes a statement. It says, “I value your 
partnership more than my convenience.”
 Th is is where empowerment meets ac-
countability. In Cuyahoga County, we empower 
our partners by giving them the tools they 
need—simple web apps, licenses, and cloud 

infrastructure—to manage their own geospatial 
destiny. But we also hold them accountable to 
uphold the standards we agree on.
 Accountability is sometimes viewed negatively, 
as a form of control. But in a healthy culture, ac-
countability is a form of respect. When I sit down 
with a municipal stakeholder and review their data 
governance workfl ow, I am telling them, “Your 
work matters too much for us to let data gover-
nance slide.” We nurture our followers by setting a 
high bar and then helping them reach it.

The GIS Leader’s Mandate
As we look to the future of the North Coast 
GIDE, we know things will change: the technol-
ogy, the software, the standards. But our leader-
ship principles will remain constant.
 We’re willing to be the shirtless guy dancing on 
a hill—standing up for the vision of a connected, 
data-driven region, even when that feels lonely. We 
will always embrace our early followers and turn 
them into the true heroes of the story. We will also 
have the patience to build momentum with the 
willing rather than battling with the resistant.
 Most importantly, we will remember that our 
regional SDI—our local slice of the planetary 
nervous system—is not built on fi ber optics 
and servers. It is built on handshakes; shared 
visions; and the trust that’s established during 
quiet, one-on-one conversations.
 By leading with empathy and governing with 
standards, we aren’t just making maps or man-
aging systems. We’re building a community.

 The innovators and early adopters convince the majority to adopt new systems.

 The North Coast GIDE is a constantly 
evolving resource hub for Cuyahoga County.
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A Small Utility Sees
Big Gains with GIS and AI

of the Esri Startup program—off ered a turnkey solution that ad-
dressed Starke’s needs far beyond simple pole counts.
 Instead of just capturing photos and locations, Noteworthy 
AI proposed a collection-as-a-service model that would provide 
comprehensive fi eld data using the company’s vehicle-mounted 
camera systems. Noteworthy AI’s solution automatically cap-
tured geolocation and high-resolution imagery for every pole; 
modeled asset inventories using AI; and detected defects, includ-
ing structural issues and stubbed poles (remnants of old utility 
poles often left next to new ones). Noteworthy AI also provided 
vegetation growth analytics, lighting audits, and counts of joint-
use poles as well as poles with third-party attachments.
 All data was delivered directly into the city’s new ArcGIS 
Online system, furnishing an integrated and immediately action-
able digital record of the grid.
 “Noteworthy AI was a transformative partner on this project,” 
said Darris Friend, senior GIS specialist at 1898 & Co. “Th eir 
AI-powered approach allowed the City of Starke to collect the 
mission-critical data needed to populate ArcGIS quickly and 
cost-eff ectively.”

All the Poles in the City, Captured in Seven Hours
Over just two days, Noteworthy AI completed fi eld collection 
across the entire service territory, capturing more than 2,300 
utility poles in under seven hours of drive time. Using its vehicle-
mounted camera system and AI-powered analysis, Noteworthy 
AI delivered a complete pole inventory that included imagery, 
GPS coordinates, and attribute data. All of this was delivered di-
rectly to ArcGIS Online.
 In total, the project cost up to 80 percent less than traditional 
manual inspection methods. What would have likely taken sev-
eral months or longer was instead completed in a single day with 
a fast, accurate, and scalable solution.

Better Data and Smarter Operations
With its ArcGIS Online data fully populated, City of Starke staff  
began making more informed decisions across grid planning, 
maintenance, and storm response.
 Instead of relying on outdated maps or institutional knowl-
edge, utility employees could access a centralized, searchable 
GIS with real-time visibility into pole material, locations, and 

In a community with a population of just over 6,000, the City of 
Starke, Florida, operates one of the smallest municipal utilities in 
the state. But that doesn’t mean its technology needs are slight.
 For decades, the utility relied on institutional knowledge, veteran 
line workers who knew the power grid by memory, and 35-year-old 
paper maps to manage its infrastructure. Without a modern GIS im-
plementation or digital records, the city faced growing operational 
risks and limited visibility into critical assets, including poles, attach-
ments, and lighting infrastructure.
 Th at changed when the city’s newly appointed director of utili-
ties, David Sparks, deployed ArcGIS Online to manage and main-
tain the city’s grid. Collaborating with two Esri partners—1898 & 
Co. (1898andco.com/GIS), a leading technology consulting fi rm, 
and Noteworthy AI (noteworthy.ai), a provider of AI-powered 
utility asset inspection solutions—Starke quickly transitioned 
from analog processes to a digital-fi rst approach without exceed-
ing the city’s budget.

Building a GIS from Scratch
At the outset, Starke had no formal inventory of its utility poles, only 
estimates that ranged from 2,500 to 3,000 total. With limited internal 
resources and no prior digital records, the city faced a fundamental 
problem: how to cost-eff ectively collect fi eld data and populate the 
city’s new ArcGIS instance with accurate, up-to-date information.
 Initial estimates to manually collect geolocated images for 
each pole, even without attribute or defect data, were drastically 
over budget. Th e cost exceeded the city’s available funds and 
would not have provided the necessary asset intelligence to jus-
tify the investment.
 To keep costs low, the city tried to train its line workers to col-
lect pole data manually in their spare time. After several months, 
progress was minimal, as line workers necessarily placed higher 
priority on active grid maintenance. It became clear that a new 
approach was needed—one that was fast, accurate, scalable, and 
within budget.

A Strategic Partnership
Recognizing the need for a technology-forward solution, 1898 & 
Co. introduced the City of Starke to Noteworthy AI. Known for its 
vehicle-mounted camera system and AI-powered collection and 
analysis of utility asset data, Noteworthy AI—a recent graduate 

ownership; streetlight status and condition; vegetation en-
croachment; asset defects; and anomalies such as leaking trans-
formers. In addition, the new system provided data on joint use 
and third-party attachments, open fuses, and arrester material.
 Noteworthy AI’s automated defect models fl agged structural 
issues such as damaged, leaning, or stubbed poles, helping Starke 
prioritize repairs and reduce safety risks. Th ese early insights give 
a baseline for predictive maintenance strategies, which can pre-
vent outages and extend asset life.
 Th e joint-use audit delivered a full accounting of third-party at-
tachments across the system. For a smaller utility like Starke’s, this 
was especially valuable. Many of these attachments were previ-
ously unbilled, representing missed recurring revenue. With verifi ed 
counts now in ArcGIS Online, the city can reconcile billing records 
and potentially recover tens of thousands of dollars annually.
 Industry averages suggest that unbilled attachments could 
equal $10–$30 or more per attachment in lost revenue per year, 
making this audit a meaningful fi nancial win that helps off set 
project costs and fund future improvements.
 “Th is project was a big leap forward for our utility,” said Sparks. 
“Moving from institutional knowledge and paper maps to a fully 
digital view of our grid in ArcGIS gives us the tools to better serve 
our community. Noteworthy AI’s data collection made this tran-
sition possible in a way that was aff ordable and fast.”

Scalable for Utilities of Any Size
While many technology deployments begin with large investor-
owned utilities or well-funded cooperatives, the City of Starke 
proved that GIS- and AI-powered asset data collection is acces-
sible to utilities of any size. Th e city’s successful execution also 
shows that a utility can conduct a full territory scan in a single 
day, at a fraction of the cost previously thought possible.
 “Timely and actionable grid insights are critical to utilities of all 
sizes. A project like [the one at] the City of Starke shows what’s pos-
sible when you combine scalable data collection with smart GIS in-
tegration,” said Noteworthy AI CEO Chris Riccuiti. “If we can deliver 
this level of value for even a small municipal utility, the potential im-
pact for larger organizations could be exponentially greater.”

A New Standard for Cost-Effective Grid Visibility
Th e City of Starke’s GIS journey underscores the power of collab-
oration among Esri, its partner network, and forward-thinking 
startups like Noteworthy AI. With 1898 & Co. leading imple-
mentation and ArcGIS serving as the central platform, Starke 
successfully transitioned from legacy mapping to a real-time, 
data-driven grid without exceeding its budgetary constraints.
 By combining AI-driven data collection with the analysis ca-
pabilities of ArcGIS, small municipal utilities can unlock new ef-
fi ciencies, reduce operational risk, and improve service to their 
communities. In the case of Starke, a few hours of data collection 
delivered decades’ worth of progress.

For more information on the Esri Startup program, go 
to links.esri.com/startup.

 In less than seven hours of drive 
time, Noteworthy AI collected 
data on more than 2,300 utility 

poles in Starke, Florida.

 Utility employees now use a centralized, searchable GIS with real-time visibility into asset information.
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Esri Partners

SCALE UP GIS
When organizations ranging from pipeline operators to public health agencies need to 
modernize their GIS implementations, Esri partners can help. Their expertise in deploying 
and maintaining Esri software and systems can transform a company’s GIS operations from 
basic mapping to enterprise-wide systems management.

Discover how four Esri partners collaborated with customers of varying sizes, from large 
electrical contractors to small-town utilities, to ensure that everyone working on key projects has 
the comprehensive geographic context they need.

A More Effi cient Way to Manage Utilities and Public Works

For the utilities and public works departments at the Village of Mukwonago, Wisconsin, antiquated 
and siloed systems with fragmented workfl ows and cumbersome reporting made it diffi  cult to oper-
ate effi  ciently and maintain regulatory compliance. To modernize the departments’ asset manage-
ment processes, the village brought in Ruekert & Mielke, Inc. (ruekertmielke.com), to implement its 
GIS-based asset management solution, AssetAlly 2.0.
 Th e solution leverages VertiGIS Studio, from another Esri partner, VertiGIS, for advanced web 
and mobile app development. AssetAlly is fully integrated with ArcGIS Online and relies on ArcGIS 
Dashboards and ArcGIS Hub to unify data and workfl ows across departments.
 Mukwonago’s utilities department manages the village’s water distribution and wastewater collection 
systems, and AssetAlly supports the department through routine valve exercising, hydrant fl ushing, main-
tenance hole inspections, sanitary pipe jetting, and more. Th e public works department uses AssetAlly 
to administer its forestry, street maintenance, and stormwater management systems. Th e solution helps 
staff  streamline tree planting; detect illicit stormwater discharge; inspect stormwater systems; clean catch 
basins; and record data on street plowing, salting, and brining. It also simplifi es compliance by collecting 
and summarizing data for water system reporting to the US Department of Natural Resources.
 In short, AssetAlly 2.0 has transformed Mukwonago’s operations. Workfl ows are streamlined, data ac-
curacy has improved, and compliance reporting is simpler. Th e village now operates with a modern, 
GIS-driven asset management system that enhances effi  ciency and transparency for staff  and residents.

GIS Modernization Has Short- and Long-Term Gains

Across the pipeline industry, operators are modernizing their GIS environments to address grow-
ing regulatory complexity, improve data governance, and establish scalable platforms that support 
both current operations and future digital initiatives. As GIS evolves from a mapping tool into an 
enterprise system of record, many organizations are reassessing legacy architectures in favor of 
more standardized, integrated approaches.

Geonamic (geonamic.com) worked with Plains All American Pipeline to modernize its GIS 
environment. Th e project fortifi es the midstream infrastructure company’s existing operational 
needs and longer-term enterprise requirements.
 Plains’ legacy systems constrained data governance, workfl ow effi  ciency, and the company’s ability to 
scale its GIS capabilities. Geonamic focused on establishing a standardized GIS platform for spatial data 
management, mapping, reporting, and analytics that spans pipeline operations. Th e work included up-
grading Plains’ GIS foundation, adopting an industry-standard data model, implementing a new linear 
referencing system, modernizing infrastructure, and establishing consistent enterprise workfl ows.
 Th ese types of modernization eff orts refl ect a broader industry emphasis on creating authoritative 
geospatial systems that can support regulatory reporting; operational visibility; and collaboration across 
engineering, integrity, and operations teams. Setting up a common GIS framework allows organizations 
to better align spatial data with business processes while providing a foundation for future expansion.
 Esri is supporting the program through ArcGIS Pipeline Referencing (Esri’s software for pipeline 
data management) and by providing ArcGIS Utility Network confi guration and architectural de-
sign services. Th e partner-led implementation of Esri technology is enabling Plains to develop a 
modern, scalable pipeline GIS environment.
 Th e objective was to create a single, integrated GIS environment that supports regulatory reporting, 
informs operational decision-making, and provides a framework that can be extended to additional 
business units and workfl ows over time. For Plains, this vision is now becoming a reality.

 Geonamic set up a GIS platform that Plains All American Pipeline can use for spatial data 
management, mapping, reporting, and analytics.

 A public-facing map shows residents of Mukwonago information about zoning, future land use, 
and more.

 A dashboard delivers real-time operational data to Mukwonago utility department staff.



Esri partners represent the rich ecosystem of organizations around the world that work 
together to extend the ArcGIS system and implement it in distinct ways to solve specifi c 
challenges. Find partners that meet your needs at esri.com/partners.

For Infrastructure Projects, Geographic Context Comes First

Aldridge Electric, a leading electrical contractor in the United States, delivers complex utility construc-
tion that spans coasts and climates, with regulatory requirements that vary by jurisdiction. Long before 
crews begin work, estimators must weigh site conditions, supplier reach, subcontractor performance, 
and schedules. But getting that information in a consistent, continually updated way was diffi  cult.
 It lived in spreadsheets and emails. Files tailored to personal preference were hard to share and 
easily lost. Legacy KMZ fi les were useful but inconsistent. Searching past bids and outcomes for 
comparison was not easy. Staffi  ng and revenue planning often came down to guesswork.
 To bring a full picture into one workfl ow, Aldridge worked with Woolpert (woolpert.com) to 
build an ArcGIS technology-based portal that assembles location context, project history, and 
schedules in a map-fi rst workspace and presents everything in the order that estimators use. Th e 
system shortens the path from intake to action and supports daily decision-making.
 Developed inside the company’s own ArcGIS environment, with data stewardship remaining in-
house, Aldridge’s new internal workfl ows moved staff  off  spreadsheets and ad hoc KMZ exchanges 
to a live ArcGIS ecosystem.
 Intake begins with three ArcGIS Survey123 forms that capture the essentials of a new project, 
such as its scope, schedule, costs, and supplier information. An ArcGIS Experience Builder web 
app mirrors the steps estimators take from there, so the map is where their work happens. Using 
ArcGIS Notebooks to automate data tasks, categories and units stay aligned as data gets updated, 
and it all feeds the estimating report. As a result, the geographic context arrives in real time—with 
the opportunity, not after it.
 In coastal Florida, for example, a dashboard shows active and pending bids alongside a weather 
layer that informs planning during storm season. Th is puts history, capacity, and local constraints 
on the same screen as the bid.
 Th e new system also converts data into weekly revenue results and crew needs, so Aldridge can 
anticipate demand and forecast staffi  ng needs and revenue. As projects accumulate, estimates 
carry more context with less eff ort, meaning the system’s value builds with use. All this continually 
improves bid comparisons and subcontractor management.
 Aldridge will keep refi ning the portal so that decision-making is clear and hard-won insights 
remain within reach.

Enhancing Public Confi dence in 5G Technology

Th e Lithuanian National Health Center (known by the acronym NVSC) is responsible for pro-
tecting public health. Th is includes ensuring that electromagnetic fi eld (EMF) radiation remains 
within legally established limits.
 Although leading international health authorities, including the World Health Organization 
and UK Research and Innovation, have found no conclusive evidence of harm from exposure at 
regulated levels to radiofrequency electromagnetic fi elds (RF-EMFs), the rapid deployment of 5G 
across Lithuania raised public concern. NVSC faced the challenge of not only monitoring EMFs 
nationwide but also providing clear, trustworthy information to the public to assure people that 
EMF levels are under control.
 Traditional approaches—such as reacting to complaints by making on-site measurements or 
deploying dense networks of fi xed EMF sensors—were either ineffi  cient, slow, or prohibitively ex-
pensive to implement and maintain at a national scale. So NVSC engaged with Cellular Expert
(cellular-expert.com), which develops radiofrequency planning and EMF modeling solutions, such 
as CE Express EMF, that are based on ArcGIS technology.
 Together, NVSC and Cellular Expert (CE) deployed the NVSC EMF control system, built on 
ArcGIS Online and CE Express EMF, to shift from a reactive monitoring model to a proactive, 
data-driven approach. Th e system automatically integrates authoritative data from Lithuania’s 
Communications Regulatory Authority, including all active radio antennas and time stamps indi-
cating when the antennas were installed or modifi ed.
 CE Express EMF automatically and regularly calculates a theoretical nationwide EMF heat map 
that publishes as an ArcGIS Online web service. NVSC experts can view and analyze it within their 
NVSC EMF control system environment. Th is allows them to instantly identify antennas that have 
been installed or modifi ed within the last 30 days, six months, or year or earlier, and assess poten-
tial EMF exposure areas. Instead of investing in an extensive fi xed-sensor network, NVSC operates 
a limited number of movable telemetry EMF measurement stations. Th e stations are distributed 
to NVSC’s regional offi  ces and deployed selectively for preventive inspections or complaint-based 
investigations—guided by the EMF heat map.
 Th e ArcGIS Online environment integrates theoretical EMF modeling with real measurement 
data, enabling NVSC to precisely and cost-eff ectively oversee EMFs nationwide. Additionally, the 
public can access select EMF measurement results via an interactive web app, built with ArcGIS 
Experience Builder. Th e app (links.esri.com/NVSC) increases transparency and expands public 
trust in 5G safety.
 Th rough this collaboration, NVSC has improved operational effi  ciency, reduced monitoring 
costs, sped up response times, and enhanced confi dence in EMF regulation and control.

 Active and pending bids are displayed on a map alongside suppliers and county weather to 
gauge local risk.

 A Gantt chart-style dashboard shows probability-weighted weekly revenue and crew demand 
across schedules.

 In the NVSC EMF control system environment, a heat map published in ArcGIS Online shows 
electromagnetic fi eld (EMF) radiation measurements.
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Rich, Location-Infused Business Data 
Informs Sound Strategies
Understanding the business landscape in a city 
or town is critical for decision-making in both the 
private and public sectors. Maybe an area has an 
abundance of senior living communities but a 
shortage of essential health-care services. Perhaps 
there’s an empty storefront in a highly traffi  cked 
area, and there’s an opportunity for a local busi-
ness to open another location. Knowledge like this 

of interest (POI) dataset that powers the ArcGIS 
Business Analyst group of products, including 
ArcGIS Business Analyst Pro, ArcGIS Business 
Analyst Enterprise, ArcGIS Business Analyst 
Web App, and ArcGIS Business Analyst Mobile 
App. Th e dataset features more than 14 million 
verifi ed business records for the United States and 
Canada and includes valuable business-focused 

shapes business strategies. When business owners 
and government departments have access to busi-
ness data, it can help them identify market gaps, 
validate expansion opportunities, and evaluate 
where to invest in infrastructure or services.
 Esri partner Data Axle supplies rich business 
information for the United States and Canada 
to ArcGIS Places, Esri’s business-focused points 

information such as employee and sales volume 
counts, business descriptions from the North 
American Industry Classifi cation System (NAICS), 
and specialty information.
 Read on to fi nd out how various sectors can 
use Data Axle’s business information in the POI 
search in Business Analyst.

Granular Business Data   
Promotes Rich Insight
Data Axle’s business data goes beyond mapping 
business addresses. Each record includes business-
type classifi cations—independent, branch, head-
quarters, or kiosk—plus estimated employee counts.

 Users can see detailed business 
information for specifi c areas.

 When planning for weather events, users can 
search the points of interest (POI) dataset for 
specifi c types of businesses.



 Business-type classifi cations can help economic 
development teams provide targeted support for 
independent businesses. For example, if a county 
is launching a grant program for independent 
businesses with 10 or fewer employees, county 
staff  can use Business Analyst to fi lter by employee 
count and business type, then visualize concentra-
tions of these types of businesses using heat maps 
to guide outreach and engagement.
 Points also show layered activity on a single 
property—like when there’s a coff ee shop inside 
a grocery market or a pharmacy inside a gen-
eral merchandise store. Th is granularity sup-
ports richer local business insights, including 
opportunities for strategic partnerships and 
increased brand visibility.

Retail and Real Estate:
Conduct Highly Specifi c Searches
Th e new Nearby Analysis workfl ow in Business 
Analyst Web App allows users to quickly look at 
key measures, like store counts and concentra-
tions of businesses, and compare these between 
diff erent areas.
 Retailers can leverage this workfl ow to assess 
development opportunities by analyzing prox-
imity to anchor businesses—such as big-box 
retailers or entertainment venues—that drive 
foot traffi  c to nearby stores. Quick-service res-
taurant chains, for example, can evaluate com-
petitive density within defi ned drive-time areas, 
uncover underserved markets, and combine 
demographic data with business intelligence to 
target expansion in areas with high potential.

 Data Axle also provides proprietary eight-digit 
NAICS codes and specialty tags that enable highly 
specifi c searches. Instead of performing a search 
for “restaurants,” users can employ fi lters like “full-
service breakfast” or “Asian fusion” to pinpoint exact
competitors. Retailers and real estate developers 
can perform site selection based on surrounding 
businesses, identify complementary businesses for 
mixed-use projects, and fi nd secondary business 
types such as fi tness centers that have a juice bar.
 By combining detailed business classifi cation, 
location intelligence, and visualization tools, this 
dataset empowers decision-makers to identify 
high-potential areas, streamline market analysis, 
and optimize growth strategies.

Health and Human Services:
Analyze Health-Care Availability  
Against Need
In today’s evolving health-care landscape, under-
standing health-care facility locations within a 
community is critical for eff ective planning and re-
search. Data Axle business listings cover facilities 
that range from major hospitals to assisted-living 
centers. Th ey’re also tagged with rich specialty in-
formation, such as “pediatrician” or “optometrist,” 
to help with detailed analysis.
 In Business Analyst, users can analyze these 
health-care facilities against critical demographic 
variables such as age, household size, income, 
and insurance status. For example, planners can 
map where senior populations live and compare 
that to existing facilities to pinpoint gaps in ac-
cess. Similarly, hospital networks might discover 

that rural residents face long drives to the nearest 
urgent care. By layering POI data with household 
income and insurance coverage information, 
planners can prioritize where to open satellite 
clinics to expand their reach to economically vul-
nerable populations.
 Th is data-driven approach enables hospitals, ur-
gent care facilities, and senior-care providers to ad-
dress service discrepancies, strategically expand, 
and deliver care where it is needed most.

Disaster Preparedness and Response:
Plan for Populations That Need Help  
During Extreme Weather Events
Natural hazards such as fl oods, storms, and 
fi res can cause costly damage and disrupt es-
sential services like grocery stores and gas sta-
tions, leaving communities without access to 
food, medicine, and fuel. Understanding where 
these vulnerabilities exist is critical for decision-
makers. Business location data, coupled with 
environment and natural resources layers from 
ArcGIS Living Atlas of the World, can help con-
duct this important analysis.
 Drought intensity, fl ood hazard areas, and 
storm reports layers—all available in ArcGIS Living 
Atlas—reveal zones that are at high risk of damage 
from natural hazards. When used in concert with 
Data Axle’s business location data, users can see 
which hospitals, assisted-living facilities, fuel sta-
tions, and grocery stores lie within these zones.
 Th is gives local decision-makers a good idea of 
which populations may need extra support dur-
ing weather events. Government agencies can 

identify where to make infrastructure improve-
ments, emergency managers can pinpoint re-
source gaps, nonprofi ts and community groups 
can target outreach and preparedness eff orts, 
and businesses can evaluate the risks for current 
and future operations.

Government and Public Works:
Model and Analyze Community Needs
Government agencies—from transportation de-
partments to economic development offi  ces—
rely on POI data to address diverse needs. Th ey 
use it to model travel demand, identify food des-
erts, look up critical infrastructure, and stream-
line tax and revenue operations.
 With POI data, agencies can conduct predic-
tive analyses, such as benchmark comparisons or 
suitability reviews, to identify optimal locations for 
public facilities including libraries, parks, and com-
munity centers. Th ey can also analyze the popula-
tion’s ability to access essential services like public 
transit, health care, and grocery stores.
 POI data empowers government agencies to 
make informed, location-based decisions that im-
prove service delivery, optimize resource alloca-
tion, and enhance residents’ quality of life.

Geographic Patterns Infl uence   
the Real World
In an increasingly data-driven world, location 
intelligence has become fundamental to robust 
decision-making across every sector. By inte-
grating Data Axle’s in-depth business data with 
ArcGIS Business Analyst, users can move beyond 
surface-level analysis and uncover the geographic 
patterns that drive real-world outcomes.
 Whether identifying underserved communi-
ties, mitigating disaster risks, optimizing retail site 
selection, or planning essential public services, 
combining authoritative business location data 
with rich demographic and geographic context 
can transform how organizations understand 
and respond to the needs of the populations they 
serve. By leveraging these powerful analytical 
tools, leaders can make more informed, strategic 
decisions that not only drive business success but 
also enhance community resilience, improve ac-
cess to critical services, and contribute to an area’s 
economic vitality.

 Putting business data alongside fl ood hazard data 
from ArcGIS Living Atlas of the World reveals areas 
and businesses that are at high risk of fl ood damage.

 The data can be fi ltered to show 
the top fi ve businesses in an area.

 Data Axle 
provides business 
information for 
ArcGIS Places, Esri’s 
business-focused 
POI dataset that 
powers the ArcGIS 
Business Analyst 
product suite.
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Building Communities Beyond Borders 
at the University of Minnesota

Hennepin County, where the university’s main campus is located, 
or mapping university courses as they relate to the SDGs.

Building Global Communities with Shared Ecosystems
GeoCommunities is also developing tools to help create global 
communities based on the World Terrestrial Ecosystems maps—
available in ArcGIS Living Atlas of the World—that Esri developed 
with the US Geological Survey, the United States’ largest civilian 
mapping agency for water, earth, and biological science.
 With an ArcGIS Experience Builder app that enables users to lo-
cate ecosystems on a 3D global map, the GeoCommunities team used 
ArcGIS Maps SDK for JavaScript to create an app called Connected 
Th rough Climate, which helps identify communities around the 
world that share ecosystems. With data on ecosystem areas, popula-
tions, population densities, and average particulate matter, the app’s 
dashboards allow communities to share common challenges, best 
practices, and eff ective policies to protect natural environments.

Sharing the Spatial Turn with Higher Education
Fisher and Kne have also coauthored a book for Esri Press. 
Scheduled for release before the 2026 Esri User Conference, the 
book describes how universities and industries use GIS technol-
ogy for research, teaching, community engagement, facilities 
management, workforce preparation, and more.
 Similar to the Guide to the Geographic Approach—a collab-
orative eff ort from educators and the GIS community to develop 

When Dr. Rebecca Cunningham joined the University of 
Minnesota as its president in 2024, she brought something unu-
sual: extensive GIS experience from her work as a public health 
professor. Recognizing the university's leadership in spatial analy-
sis, she made GIS central to the institution's strategic plan.
 University of Minnesota professors Th omas Fisher and Len 
Kne are leveraging that commitment with the GeoCommunities 
initiative (geoc.umn.edu), which uses ArcGIS Knowledge to map 
the shared research questions and educational activities of the 
university’s faculty, staff , and students.

From Infrastructure to Innovation
ArcGIS Knowledge allows users to create knowledge graphs—
models that simulate real-world systems—in ArcGIS Enterprise. 
Th e professors’ team recently used ArcGIS Knowledge to map 
the university’s 341 research centers and institutes based on 
how their work relates to the United Nations’ 17 Sustainable 
Development Goals, or SDGs. Th e resultant knowledge graph 
provides a unifi ed view of the scale and scope of the univer-
sity’s research activities. By modeling relationships among re-
searchers, topics, places, and goals, it reveals communities of 
practice, previously unknown connections, and opportunities for 
collaboration that would not be visible through traditional maps
or databases.
 Other applications for ArcGIS Knowledge are more local, such 
as focusing on faculty members’ goals as they relate to Minnesota’s 
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The Connected Through Climate 
app displays ecosystem locations 

along with related data such as total 
area, estimated population, and 

particulate matter metrics.

 A knowledge graph shows hundreds of research centers 
mapped to the United Nations’ 17 Sustainable Development 
Goals, including relationship connections.

esri.com/arcnews

teaching modules for modern GIS—this book examines how dif-
ferent institutions make GIS available to their communities and 
what geospatial technology champions can do to expand the use 
of GIS.
 For more information on the Guide to the Geographic approach, 
read the Scientifi c Currents column on page 33. For more informa-
tion on GeoCommunities, email Len Kne at lenkne@umn.edu.



Calling All GIS Educators: 
The Guide Is Here!

Professionals need to continually learn new technology and up-
date their skills, whether working in the geospatial technology 
industry, engaging in scientifi c research, or teaching students to 
prepare for careers in GIS. Society and the environment constantly 
evolve, new data and technologies emerge, and analytical methods 
get more sophisticated.
 But it is hard to keep up—especially for scientists and university 
professors who not only have teaching responsibilities but also en-
gage in research and academic service. As scientists and university 
professors, the three of us have, at times, felt a gnawing panic that 
we might be holding students back by not teaching them the very 
latest in modern GIS technology and associated scientifi c princi-
ples. So much work goes into updating courses and labs, let alone 
enhancing GIS curricula.
 Continuous change, however, does present opportunity. If educa-
tors can anticipate where the geospatial technology industry is head-
ing, they can prepare students for tomorrow’s innovations. Th e Guide 
to the Geographic Approach helps educators seize this opportunity.
 Developed collaboratively by educators and the broader GIS 
community, the guide is a collection of ready-to-use teaching 
models that bring modern GIS techniques and spatial data science 
into the classroom. Contemporary case studies equip learners to 
address real-world problems by applying spatial thinking and 
the latest geospatial technologies. Modules 
are delivered as editable ArcGIS StoryMaps 
stories that contain short, conceptual video 
lectures, technical skills training, class and 
lab exercises, and ethical lessons. It all aligns 
with the topics, skill areas, and learning 
outcomes emphasized in the GIS&T Body 
of Knowledge (a comprehensive catalog of 
the GIS and technology fi eld) and the geo-
graphic information system professional
(GISP) certifi cation.
 Faculty instructors and teaching assistants 
will gain the following four benefi ts, if not 
more, from using the modules in the guide:
• Th ey will save valuable preparation and 

class time by having ready-to-use course-
ware, complete with data, that can fi t into 
existing courses and curriculum.

• Th ey can trust the modules—which are 
prepared by experienced academics—to 
cover the latest GIS concepts and tech-
niques, including web mapping, geospa-
tial artifi cial intelligence, enterprise GIS, 
big data, and ethics.

• Th e modules are easy to customize using provided templates, 
and they can be used in their entirety or deconstructed into com-
ponent parts.

• Th e modules are openly and freely available, continually updated 
by a network of universities in collaboration with Esri, and open 
for additional participants and contributions.

 Th e guide is meant to be used in at least three distinct ways. 
First, instructors can insert modules into their existing GIS 
courses as complete lessons. For example, if a professor wants to 
update their cartography lessons to emphasize interactive web 
mapping, they could use the Unlock Digital Cartography module 
to complement existing materials. If they want to add lessons 
on recent developments in mobile mapping, GeoAI, and the use 
of computational notebooks, they can slot modules on each of 
these topics into their GIS courses.
 Second, modules can be used to complement and enrich the-
matic courses across the university curriculum. Because the mod-
ules do not require extensive prior knowledge of GIS, instructors 
can quickly introduce students to key concepts and skills using the 
supplemental materials that accompany each module. For example, 
a business professor interested in introducing students to mar-
ket analysis and site selection could use the Expanding a Business 
Using Location Analytics module to teach students diff erent mar-
ket screening and segmentation techniques while also emphasizing 
nondiscrimination in business decision-making. A professor of en-
vironmental and conservation science might use the Conservation 
Decision-Making with GIS module to train students to identify sites 
suitable for conservation and then expand those skills by using the 
Forecast Future Habitat Suitability Under Climate Change module 
to imagine how those sites might change over time.
 Th ird, instructors can break up modules into their component 
parts and use them to create or remix course content. For example, 
an urban planning professor who wants to create a lesson on map-
ping and planning urban expansion could augment their existing 
course materials by combining web mapping training exercises and 
the ethical lessons and lab from the Unlock Digital Cartography 
module, the raster analysis technical lessons and lab from the 

Scientifi c Currents
By Dr. Peter Kedron and Dr. Sarigai (Rose) Sarigai,
University of California, Santa Barbara; and   
Dr. Dawn Wright, Esri
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Determine Planting Locations for Urban Trees module, and the 
GeoAI technical training and ethical lesson from the Assess Hazards 
with GeoAI module. Combined into a new lesson, the professor 
could use these materials to teach students how to acquire and ana-
lyze Earth observation data using GeoAI tools while considering the 
ethical implications of their urban planning decisions.
 If you’re a university-level instructor—whether you teach GIS 
courses directly or incorporate geospatial thinking into other 
disciplines—explore the guide. See the available modules, experi-
ment with integrating them into your courses, and share your 
experiences with colleagues.
 Th e guide is a collaborative eff ort, and its continued 
growth depends on input and feedback from educators. Visit 
GuidetotheGeographicApproach.com to view the introductory 
community webinars, browse the module library, and contribute 
your own ideas or case studies. New materials on using GeoAI 
and working with AI assistants to solve real-world problems are 
currently in development, so stay tuned for those updates.

 Instructors can access, edit, and combine the modules’ 
individual components to make new course content appropriate 
for their classroom settings.

  The Determine Planting Locations for Urban Trees module uses a dynamic web-mapping interface to teach students about data and map literacy, 
spatial thinking, and ethical reasoning.
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Embedding Geospatial Thinking 
in International Relations
By Dr. Marcia Moreno-Báez, Tufts University

When graduates of the Fletcher School of 
Law and Diplomacy at Tufts University in 
Massachusetts join organizations such as the 
United Nations, the World Bank Group, or the 
International Committee of the Red Cross, they 
arrive with a skill those organizations desperately 
need: GIS expertise. Founded in 1933, Fletcher is 
known for innovation in international education 
and refl ects a mission to educate leaders who de-
liver solutions to global problems.
 Since 2009, more than 600 Fletcher stu-
dents have completed geospatial training using
ArcGIS technology, learning to map refugee 
settlements, track disease outbreaks, analyze 
climate impacts, support crisis responses, and 
more. At Fletcher, GIS represents a spatial lit-
eracy that can transform international relations 
students into global leaders.

GIS and International Relations
Th e fi eld of international relations is about under-
standing how the world connects beyond borders. 
It examines how countries, organizations, and 
individuals interact via diplomacy, trade, secu-
rity, human rights, and global challenges. Knowing 
where and why events occur has become funda-
mental to shaping better policy, responding to
crises, and leading across borders.
 In 2009, GIS experts at Tufts partnered with 
Fletcher faculty to rethink how geospatial edu-
cation could prepare students for data-driven 
careers and a rapidly changing technological land-
scape around the world. Th is partnership created 
an emerging commitment to geospatial innova-
tion that would soon prove its value.

Proof of Concept: The Haiti Response
One early example came during the 2010 Haiti 
earthquake, when a Fletcher student used crisis 
mapping to help guide humanitarian response. 
Working with a global volunteer network, he 

created a live crisis map integrating geolocated re-
ports from text messages, social media, and local 
radio. It enabled aid agencies to locate survivors 
and direct resources with unprecedented speed.
 What began in a donated Fletcher space 
grew into a large-scale demonstration of digi-
tal humanitarianism, showing how geospatial 
skills could directly impact global crises.

Growing the Program
Building on early successes like the Haiti response, 
GIS is now fully integrated into Fletcher’s inter-
disciplinary curriculum. An introductory course 
called GIS for International Applications is orga-
nized into three modules: core concepts and skills, 
spatial analysis, and project development. Other 
courses focus on data management and geopro-
cessing; geospatial modeling, including spatial 
statistics and multivariate analysis; and visualiza-
tion. Instruction centers on ArcGIS Pro, with ap-
plied training in tools such as ArcGIS StoryMaps, 
ArcGIS Dashboards, and ArcGIS Survey123.

Sources; Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap contributors, and the GIS User Community

 Course tutorials and student projects ad-
dress pressing issues in foreign aff airs and 
diplomacy, including confl ict analysis, gover-
nance, environmental sustainability, energy 
and climate policy, economic development, and 
infrastructure planning. Th ese eff orts are show-
cased in an ArcGIS StoryMaps collection called 
Mapping the World Th rough Student Stories 
(links.esri.com/tufts-mapping), where Fletcher 
students present spatial analyses of real-
world global challenges. By combining rigorous 
analytical methods with modern GIS technol-
ogy, these stories translate geographic insight 
into compelling narratives and actionable pol-
icy solutions.

From Discovery to Diplomacy
For many Fletcher students with nontechnical 
backgrounds, GIS begins as just another line in 
a course description. But it quickly turns into a 
practical tool for humanitarian aid, peacekeep-
ing, and sustainable development.

 A global map shows the number of 
projects completed by Fletcher students on a 
per-country basis.
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 Students learn to map refugee settlements; 
identify disaster risks; and analyze opportu-
nities for confl ict prevention, environmental 
protection, and disaster response. For many 
alumni, this experience has opened doors 
to internships, careers, and leadership roles 
where geospatial analysis is a strategic asset.

Expanding Global Reach
Fletcher’s commitment to GIS education 
continues to evolve. A new course on drone 
technology and geospatial intelligence gives 

students insight into how unmanned systems 
are reshaping security and humanitarian op-
erations. Fletcher has also begun exploring 
geospatial AI, recognizing that AI and large 
language models are creating new opportuni-
ties and challenges for geospatial analysis in 
international contexts.
 GIS now runs through Fletcher coursework 
across nearly every fi eld—from international 
development and environmental policy to hu-
man security, humanitarian aff airs, technol-
ogy, regional studies, gender and intersectional 

analysis, business, negotiation, confl ict resolu-
tion, and security studies. Beyond traditional 
analysis, it serves as both a research tool and a 
medium for storytelling, helping students com-
municate complex global challenges through 
spatial narratives.
 Th is geographic literacy enhances Fletcher 
graduates’ career prospects as demand 
for spatial thinking grows across sectors. 
Fletcher remains committed to equipping fu-
ture leaders with the tools needed to expand 
their global reach.

A breakdown of fi nal Fletcher student projects 
shows work related to environmental security, 
sustainable development, diplomacy, migration, 
technology policy, and more.
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See the Forest for the Trees: 
Why Maps and Cartography Matter More than Ever

In an era defi ned by digitalization, humanity has unprecedented 
access to information. Satellites orbit Earth; sensors track move-
ments and changes in real time; and vast databases collect, store, 
and analyze nearly every measurable aspect of the world. Yet, 
paradoxically, this abundance of data often makes it more dif-
fi cult, not easier, to gain understanding.
 Humans have more details than ever before, but we increasingly 
struggle to grasp the bigger picture. In this context, maps and car-
tography—understood not merely as geographic tools but also as 
methods of structuring and visualizing complexity—have become 
more important than at any time in history. Th ey help us see the 
forest rather than getting lost among the trees.
 Cartography has always been about more than drawing coastlines 
and borders. At its core, it is a way of transforming overwhelming re-
ality into a meaningful representation. A good map does not show 
everything—it shows what matters. Th is principle is crucial in the 
digital age, where the problem is no longer a lack of information but 
an excess of it. Without careful selection, hierarchy, and abstraction, 
data becomes noise. Maps, by necessity, impose order. Th ey deter-
mine what’s included and omitted and how relationships should be 
displayed. By doing this, they turn raw data into knowledge.
 Digitalization has radically expanded the scope of cartography. 
Today’s maps are dynamic, interactive, and multilayered. GIS, real-
time dashboards, and spatial data visualizations allow users to ex-
plore phenomena ranging from changing migration patterns and 
climates to supply chains and social inequalities. But this power 
also brings risk. When every variable can be mapped, layered, and 
animated, this can lead to visual overload. Users may focus on in-
dividual data points, zoom endlessly in to details, or mistake preci-
sion for understanding. Th e role of cartography, therefore, is to not 
just display data but also guide interpretation.
 Th is guiding function is especially critical in times of crisis. 
During natural disasters such as fl oods, wildfi res, or earthquakes, 

decision-makers rely on maps to assess risk, allocate resources, 
and communicate with the public. A fl ood map, for example, is 
not valuable because it contains every possible measurement; it is 
valuable because it clearly communicates where danger lies, who 
is aff ected, and what actions are needed. Poorly designed maps 
can mislead, create false confi dence, or cause panic. Well-designed 
cartographic representations, on the other hand, can save lives by 
making complex situations immediately understandable.
 Beyond emergencies, maps play a central role in navigating long-
term global challenges. Climate change is a prime example. Th e 
phenomenon is vast, abstract, and unfolds across diff erent scales 
of time and space. Individual data points—temperature readings, 
CO

2 concentrations, and sea-level measurements—are meaningful 
only when seen in relation to one another. Cartographic represen-
tations allow us to connect these details into patterns: warming 
trends, vulnerable regions, and projected futures. Without maps, 
climate data risks remaining a collection of isolated facts rather 
than a coherent narrative that can inform policy and public action.
 Th e importance of cartography extends far beyond physical geog-
raphy. In the digital world, the word “map” increasingly functions as 
a metaphor for structured knowledge. Network diagrams, informa-
tion architectures, conceptual maps, and data visualizations all fol-
low cartographic principles. Th ey reduce complexity by establishing 
orientation: What is central? What is peripheral? How are elements 
connected? In this sense, cartography becomes a general cognitive 
tool for understanding systems—economic, social, and technologi-
cal—that are otherwise too complex to grasp.
 Having the power to map also raises ethical questions. Every 
map refl ects someone’s choices and perspectives. What is shown 
prominently and what is hidden can reinforce power structures, bi-
ases, or political agendas. In the age of big data, these issues are am-
plifi ed. Automated mapping systems may appear neutral, but they 
are built on assumptions embedded in data collection, classifi ca-
tion, and visualization. Responsible cartography, therefore, requires 
transparency; critical refl ection; and an awareness that maps shape 
how people see the world, not just how they navigate it.
 Education plays a crucial role in ensuring that maps fulfi ll their 
potential rather than becoming sources of confusion or manipula-
tion. Map literacy—understanding how maps are constructed, what 
they can and cannot show, and how to interpret them critically—
is an essential skill in the digital age. Just as reading and writing 
were foundational skills in earlier eras, the ability to decipher visual 
and spatial representations is becoming increasingly important. 

The Relevance
of Cartography
A Cartographer’s Perspective

By Dr. Georg Gartner
International Cartographic Association

Without this literacy, users risk mistaking detailed maps for truthful 
ones or confusing complexity with insight.
 At the same time, advances in digital tools have democratized 
cartography. What once required specialized training and expen-
sive equipment can now be done with widely available software 
and open data. Th is democratization allows communities to 
map their own realities, highlight local knowledge, and challenge 
offi  cial narratives. Participatory mapping projects, for instance, 
have been used to document informal settlements, environmen-
tal damage, and social inequalities that were previously invisible 
on offi  cial maps. In this way, cartography can empower voices 
that might otherwise remain unheard.
 Yet democratization does not eliminate the need for expertise. On 
the contrary, as more people create and consume maps, the demand 
for thoughtful design and methodological rigor increases. Th e chal-
lenge is not simply to produce more maps but better ones—maps 
that clarify rather than obscure, connect details to context, and help 
users orient themselves in a complex world. Th is requires a deep un-
derstanding of both data and human perception.
 Ultimately, the enduring importance of maps and cartography lies 
in their ability to reconcile detail with meaning. In a world fl ooded 
with data, it is easy to become lost among numbers, metrics, and iso-
lated facts. Cartography reminds us that understanding depends on 
structure, perspective, and synthesis—that seeing everything is not 
the same as understanding anything. By helping people step back, 
identify patterns, and grasp relationships, maps allow them to see the 
forest even when surrounded by individual trees.
 As digitalization continues to accelerate, the question is not 
whether there will be enough data but whether humans will 
have the tools and wisdom to make sense of it. Maps—broadly 
understood as cartographic representations of complexity—will 
remain indispensable. Th ey are not relics of a pre-digital past but 
are essential instruments for navigating the present and shaping 
the future. In learning to see the forest for the trees, we rediscover 
why cartography matters now more than ever.
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NEW BOOKS FROM

Map Use: Map Reading and Design
Volume 1, Ninth Edition
By Dr. Aileen R. Buckley, Dr. A. Jon Kimerling, and Dr. Patrick J. Kennelly

Maps are sophisticated conceptual creations. They convey as much about how people 
think and communicate as they do about the mapped environment. Map Use: Map 
Reading and Design, Volume 1, ninth edition, is a comprehensive primer on how to 
read and understand maps, design and make maps, and recognize the limitations and 
inaccuracies of maps. Combining authoritative text with hundreds of stunning visuals, the 
book describes foundational cartographic concepts in the context of the industry’s latest 
innovations. Changes for the ninth edition include reindexing; revised datums, maps, 
and images; an updated map projection guide; a new state plane coordinate system; 
and updated text to refl ect new concepts, practices, and technology. An online glossary 
is also available. March 2026, 340 pp. Ebook ISBN: 9781589487765, paperback ISBN: 
9781589487758, and hardcover ISBN: 9781589488816.

For more information on all Esri Press publications, visit esri.com/esripress.

Top 20 Essential Skills for   
Imagery and Remote Sensing
By Thomas Humber and Jeff Liedtke

Top 20 Essential Skills for Imagery and Remote Sensing guides readers step-by-step 
through the key techniques needed to visualize, process, analyze, and manage imagery 
and raster products. The book contains concise chapters—each of which takes about 
45 minutes to complete—with easy-to-follow tutorials and practical examples. This is 
an approachable resource for users of all skill levels, from GIS professionals who want 
to deepen their understanding of imagery to students who are eager to learn about 
remote sensing. March 2026, 330 pp. Ebook ISBN: 9781589488229, paperback ISBN: 
9781589488212, and hardcover ISBN: 9781589488731.
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Training and Certification Offerings

Transform Pixels into Information with ArcGIS
Imagery is an essential data source in many industries. When combined with 
GIS, imagery can help users unpack more information from every pixel, cre-
ate holistic solutions, and support data-driven decision-making.
 Th e instructor-led courses below help imagery and GIS professionals build 
skills so they can create highly accurate 2D and 3D imagery products, analyze 
large volumes of imagery to identify changes, and extract insights at scale.
• Imagery Analysis in ArcGIS Pro: Th is two-day course teaches best prac-

tices for displaying, processing, and creating derived raster products from 
imagery. Learners explore common imagery apps and practice a deep 
learning analysis workfl ow. Sign up at links.esri.com/imagery-course.

• Working with Lidar Data in ArcGIS: Th is one-day course for GIS profes-
sionals and imagery administrators introduces light detection and ranging 
(lidar) data concepts, collection methods, quality-control considerations, 
and common applications. Participants build skills to manage, edit, visual-
ize, and share lidar-derived 2D and 3D information products using ArcGIS 
Pro. Sign up at links.esri.com/lidar-course.

 To streamline access to the courses above and many other training options, 
organizations can invest in the Esri Training Pass. Th is single purchase can be 
used to expand ArcGIS access to new groups of users or prepare for strategic 
GIS implementation. Explore pass details at links.esri.com/trpass2026.

Make the Most of MOOCs
If you’re looking for a fun way to gain experience with ArcGIS software and 
understand how trending topics can enhance your workfl ows, Esri’s mas-
sive open online courses (MOOCs) are a great option. Th ese courses are free 
and include videos, guided exercises, discussion forums, and a certifi cate 
for course completion. Esri provides the software.

Make an Impact with Modern Geo Apps opens on April 8 and runs 
through May 6. Join this course to learn how to fuse location data, web GIS 
capabilities, and narrative into immersive app experiences for desktop, web, 
and mobile users. Register by April 15 at links.esri.com/geo-apps.
 View the full MOOC calendar at esri.com/training/mooc.

Get Clarity on AI in ArcGIS
Technology providers are releasing new AI tools and apps at dizzying 
speeds. Sifting through the hype to identify practical AI use cases and po-
tential impacts is a challenge that many organizations face. A new web 
course at Esri Academy can help.

Introduction to AI in ArcGIS introduces the Esri Trusted AI framework 
and best practices for securely implementing and sustaining AI use. If you’re 
seeking a foundational understanding of what is needed to adopt geospatial 
AI, this course is a must. Get started at links.esri.com/intro-to-ai.

Connect with Experts in Live Training Seminars
A lot can be learned in an hour. Esri Academy’s live training seminar se-
ries, hosted by Esri experts, explores popular GIS topics and ArcGIS apps 
in one-hour sessions. Each seminar off ers an online venue for attendees 
to connect with GIS peers, learn tips and tricks, and understand what is 
possible in ArcGIS through live demonstrations—all at no cost. Each live 
seminar is recorded and available at Esri Academy after the event.
 Explore upcoming seminar topics and sign up at esri.com/lts.

Training

Certifi cation
Coming Soon: A New Certifi cation for Developers
With technology advancing quickly, ArcGIS expertise is in high demand. 
Earning an Esri technical certifi cation is a popular way for users to validate 
their skills, stand out as ArcGIS specialists, and advance their professional goals.
 Esri recently updated the ArcGIS Developer Foundation exam, and it will be 
released to the public in May. Th is exam is designed for candidates with at least 
two years of experience interacting with the ArcGIS system and its application 
programming interfaces (APIs). To learn more about the exam, purchase a 
voucher, and fi nd exam preparation resources, go to links.esri.com/eadf2026.

Go to esri.com/training for more information. Find courses at 
esri.com/coursecatalog. Subscribe to Esri Training News

(links.esri.com/training-news), read Esri Training Blog
(links.esri.com/trainingblog), connect with the Esri Training 

community on Esri Community
(links.esri.com/training-community),

and follow @EsriTraining on X.
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