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For Phoenix-Area Transit Agency,
GIS Becomes a Powerful Business Enabler
At Arizona's Valley Metro Regional Public
Transportation Authority, which provides
coordinated transit services to residents
of metro Phoenix, decision-makers rely
on geographic information system (GIS)
technology in a growing list of business areas. Beyond traditional uses for
GIS—such as route planning, ridership,
and equity analyses—the agency is
implementing GIS for its safety program,
to provide support for local businesses
during construction, and to help with the
pandemic's costs and post-COVID-19
economic recovery.
Valley Metro operates as the umbrella
public transit organization for the city
of Phoenix and its greater metropolitan
area. In a community of nearly 5 million
people, annual ridership totals close to
66 million for Valley Metro's bus, lightrail, paratransit, and ride-share services.
Though a number of services are funded
and operated by individual cities, all
services come together to create Valley

Metro as a common brand for the
region's transit customers. The agency
covers an area of 500 square miles with
more than 100 bus routes and a light-rail
line that serves 19 cities.
Agency leaders aim to provide a highquality, efficient, and well-regarded service. To meet this objective, they enlisted
GIS—a technology that has supported
Valley Metro for more than a decade. At

Featured Article
See how the City of Modesto,
California, used federal
funding and GIS to address
homelessness in their
community—pages 10–11.

continued on page 14
 The Transit Safety solution delivers a set of capabilities that help document events

(accidents, incidents, and occurrences), report hazards, create work assignments, dispatch
field staff for mitigation activities, and monitor the status of safety events and hazards across
the transit system.
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Shift Your Focus to Location
When Voters Have Questions
By Oscar Loza, State and Local Government Marketing Specialist

Ever since I registered to vote, I've
resorted to muscle memory to cast
my ballot. However, this past general
election was a bit different. I received a
notice in the mail that the polling place
I usually went to would not be open for
this year's general election. No problem;
I knew that my county had an app (go.
esri.com/SB-BoxLocator) to help me
find a ballot drop box. With a couple of
touches on my smartphone screen, the
app pinned my location, and I found
the drop box nearest to me. Later that
week, I dropped off my ballot at a box
in front of a store as I headed off to buy
groceries.
In California, we had the primary
elections right before the COVID-19
shutdowns. Even then, I recall having
several questions leading up to Election
Day, one of them being, Where do I drop
off my ballot this time? Luckily, I had that
app to answer my question, but how
many other voters had the same questions that I had?
A major focus for many election
departments this year, and probably
every election in the future, is how
best to update voters on the latest,

ever-changing information. Addressing
misinformation on how local government
would keep voters safe, where voters
could drop their ballots off, and how
citizens could register to vote by mail
occupied most of the news this past
election. Many governments turned to
geographic information system (GIS)
technology to redefine how they communicate with the public and centralize
election information. Esri's ArcGIS Hub,
the same community engagement
platform that thousands of governments
use to keep their communities safe and
informed during this pandemic, was now
the same tool election offices were using
to provide answers to the questions
every voter had.

Helping Citizens Vote with a
Single Website
In Hudson County, New Jersey, there was
a large focus on mail-in and early voting,
requiring the positioning of ballot drop
boxes throughout the county. The push
for mail-in ballots was a pattern seen
across every county in the country. With
all these changes, the Hudson County
Clerk's Office looked to GIS to help staff

communicate what they were doing to
keep voters safe while also explaining
alternative voting options for the 2020
general election.
"We initially used ArcGIS Hub to
update [residents] with the count of
COVID-19 cases in the county earlier in
the year; now that the focus has turned
to elections, it was a matter of launching a new hub site with interactive
maps that showed voters where they
can vote," said Daryl Krasnuk, director
of the Office of Digital Information at
Hudson County. "Ultimately, the work
we do means nothing if we can't put
these apps into the hands of those who
need answers. In less than three days,
we launched the Hudson County Clerk's
Office hub site, and the county was able
to push this out quickly to voters via
social media, press releases, etc."
Creating a shortened custom domain
made it helpful to advertise a cleaner link
to the public. Rather than telling voters to
jump through several links on the county
site, they were able to access a shortened link that was easy to memorize. As
the election neared, the Hudson County
continued on page 4
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Clerk's Office hub site saw an average of
1,500 views a day.
The recent federal election drew more
voters than any previous election. Still,
apps like ArcGIS Hub show the need
to have a centralized location that uses
location intelligence to increase voter
turnout. During the next set of elections,
even if they are municipal and local races,
the county can quickly refresh its site and
continue to use it as a source for hosting
election results, voting location information, and more.
As Krasnuk states, "This digital bridge
[ArcGIS Hub], if you will, has been
beneficial in terms of collaborating with
multiple departments and helping them
deliver critical information into the hands
of citizens."

Smaller Counties Delivering
Modern Voting Services
Election departments, no matter how
small, are still responsible for ensuring
efficient and safe elections. Counties in
our country's rural parts must meet the
same voter expectations as their peers in
more populated regions but with fewer
resources.
Whiteside County, Illinois, has nearly
55,000 residents. In the past, the election
and voter information on the election
site was not easy to find. Voters had to
spend a considerable amount of time
before finding the exact information they
needed.

"Our current Elections hub site makes
it easier for the public to have access to
everything they need to know before
they go vote," said Lauren Lee, GIS
coordinator for Whiteside County. "[By]
providing [them with] these self-service
web maps, voters are no longer limited to the county clerk's office hours.
Instead, they can find the same resources and services all within our hub site."
The county also expected an increase
in vote-by-mail applications due to
COVID-19, so staff embedded an ArcGIS
Survey123 form, a web-based survey
that allows for faster data collection,
onto the site. Lee was able to configure
the required fields and questions in the
survey to efficiently process the applications and replace the mail-in process with
a trustworthy digital solution.
"I am much happier with our userfriendly hub site and the information
it provides to our voters," said Dana
Nelson, Whiteside County clerk.
"Through our web-based survey on the

 The Hudson
County Clerk's
Office hub site
provides instant
information at a
glance.
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hub site, we processed over 1,000 applications for vote-by-mail ballots in an
efficient manner."
About 500 miles northwest of
Whiteside County, Illinois, is Wadena
County, Minnesota. Wadena County
holds a population of 13,000 within its
county lines. The county has used interactive maps to share election information.
During the 2016 general election, the
county helped voters find their polling
places, look up elected representatives,
and find early voting sites with userfriendly GIS applications.
The COVID-19 pandemic certainly
amplified the need for digital, self-service
solutions, prompting the county to move
its applications from previous years onto
a redesigned Elections hub site.
"This [ArcGIS Hub] is an excellent
source for easy access to information
on our smartphones, wherever we are,"
said Joy Weyer, elections coordinator for
Wadena County. "We continually seek
new ways to use technology to deliver

 Although it serves a smaller community, Wadena County's Elections hub site delivers the latest GIS technology to engage voters.

better public services, so we're excited to
embrace GIS to support safe voting and
a more efficient elections process in this
challenging year."
Weyer can provide simple answers
to complex questions, such as where to
vote and when. The location of voters
directly impacts questions like these.
Leading with a geographic approach
ensures the county can deliver the right
information to each voter every time.
The workload of election departments
never really slows down. Attention to
their workload heightens especially
during an election year or in the middle
of a pandemic, and it particularly intensifies when both of these events happen
simultaneously. But ask yourself, prepared are you to answer every voter's
question in your next election? When
most of the questions begin with the
word where, it's best to respond with
the location.
Esri has public engagement solutions
to help your organization be prepared
before, during, and after your next election. Visit go.esri.com/Hub4Elections to
learn more.

 Whiteside County's Elections hub site features web maps for addressing common voter

questions and provides voter services 24/7.
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The Secret to Keeping a Town Clean:
The GIS Effect
Seasonal population increases in coastal communities are a way
of life for local government officials, and Emerald Isle, North
Carolina, is no exception. With the ebb and flow of residents
and visitors, town staff are always looking for ways to improve
their services to the community.
This small town is in Carteret County, in a place known as
the Crystal Coast. Emerald Isle's year-round population is less
than 4,000 people, but it surges to 50,000 from late spring to
early fall, a 1,150 percent increase. Tourism is the main industry
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for this beach town, but the influx of owners of second homes
and visitors sometimes places great demand on the services
offered by the town.
Due to its geographical location, this area is prone to tropical
storms and hurricanes, which have created extra challenges
for the town's yard waste pickup program. To solve this issue,
Emerald Isle staff turned to a data-driven solution.
The Emerald Isle Public Works Department offers yard waste
pickup to property owners and utilizes two trucks to traverse

 An Emerald

Isle Public Works
employee picks up
a pile of yard debris
from the curbside
before updating
information into
ArcGIS.

the area. There are approximately 6,500 land parcels in the
5.6 square mile town. According to Public Works director Artie
Dunn, anywhere from 60 to more than 100 stops can be made
on a typical day, and they average two or three loads a day.
Once the trucks are full, they go off the island to a landfill, then
return to repeat the process. During the off-season, this load
is manageable for the two employees and trucks. However,
during the peak times in the spring and fall, particularly after

a severe weather event, there may be just 25 stops with large
piles and up to four truckloads picked up in a single day.
"This lasts maybe a month or more during the fall," said
Dunn. In turn, this can lead to calls from property owners who
are wondering why their yard debris piles have been sitting by
the curb for an extended amount of time.
"Our residents in Emerald Isle, especially those that live
on the island full-time, are used to our Public Works team
easily managing yard waste pickup and providing them with a
service they expect will occur without interruption," said Dunn.
"However, with more and more people visiting the island in the
summer months and an increase in severe storms along our
coast, we can't always keep up, no matter how hard we try. We
knew we needed a better solution to meet demand."
As of early 2021, the town's Public Works department was
still tracking its operations with pen, paper, and spreadsheets.
While effective, it was a time-consuming process and one that
made it difficult to quickly analyze trends and information.
"I needed people to see that we are running eight hours a
day, and there is really nothing more we can do," Dunn noted.
Town manager Matt Zapp and Dunn turned to Greg Flinn, an
independent geographic information system (GIS) contractor
who had previously worked with the town during two storm
events to help problem solve and find solutions to meet the
needs of that time. After brainstorming with Dunn and conducting extensive research, Flinn recognized the power and
potential of using a workflow focused on live mapping and location analytics and presented it to local leaders, who agreed to
pursue this option.
Flinn proposed a solution that entailed leveraging ArcGIS, a
complete GIS system that lets you create, map, analyze, and
share geospatial information, into the yard waste pickup program to provide transparency regarding the yard debris trucks
to the Public Works director, Emerald Isle staff, and residents.
continued on page 8
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To start, he needed to analyze how
much yard waste the town was picking
up and how often and when were the
pickups, to provide the information
without creating a burden on the staff to
learn the new technology.
After looking at the data, the decision
was made to purchase two networkenabled tablets with location tracking.
Flinn then designed a survey template in
ArcGIS Survey123, a simple and intuitive

continued from page 7

form-centric data gathering solution that
incorporated the date, load size, and
location of a pickup and included the
option of adding a photo if there was
a pickup that went against the town's
ordinance.
He then created another survey to be
filled out daily, to capture mileage and
the total number of truckloads taken to
the disposal area. With some assistance
from the solution engineers at Esri, the

first step was in motion. Each survey
from the new tracking system provides
Dunn with a better understanding of his
drivers' daily operations and productivity.
However, when the influx of tourists in
the summer comes, the need to precisely
know who is where becomes greater. The
town equipped each driver with ArcGIS
Tracker, an app that captures location
tracking data of assets or personnel.

 The town's Public Works director can easily see the year-to-date and monthly totals for pickups with a few clicks, thanks

to new tracking technology being utilized by staff.
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 Staff and residents alike can

track the Public Works employees
moving along in their yard debris
trucks by checking the public map
on the town's website.

 Emerald Isle Public Works director Artie Dunn can reference his internal dashboard, created using ArcGIS Dashboards, to monitor

his employees' locations and reports.

The second step was to find a way to
make the information, including the
real-time truck locations, easy to access
and view. Flinn opted to use ArcGIS
Dashboards, a configurable web app
that monitors operations in real time,
to effectively display the town's ArcGIS
Survey123 and Tracker data. The app
can be filtered by date and provides live
updates. Dunn is now able to see vehicle
locations and review where they have
already stopped and where they are
heading next. In turn, this allowed him
to relay accurate information to anyone
who needed it.
The final step was to provide the link
to members of the public, so they could

easily view the live location of the trucks
without calling the town's Public Works
Department.
"Transparency between the town employees and our residents is one of our
top priorities," said Dunn. "Now, we not
only have the ability to perform annual
and seasonal analyses, but we can also
give our residents visibility into how hard
we work, along with real-time updates,
and make decisions based on data. It's a
win-win for everyone."
The new system has already proven its
worth by saving Dunn numerous hours of
administrative work each week as well as
simplifying the record keeping process
along the pickup routes. As a result of

this investment, Emerald Isle has also
seen a reduction in yard debris-related
inquiries.
Zapp agreed and noted that this new
service model will not only help during
regular seasonal pickups, but it will also
be useful following a severe storm.
"By utilizing the program Greg has
created for us, [we can] quickly analyze
information following severe weather and
collect data that will then be released
to Federal Emergency and Mangement
Agency (FEMA) following a named storm
event," he said. "We are thrilled to have
him working with us, so he can improve
our services and communication with our
residents."
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City of Modesto Uses GIS to Help
Community Efforts with Outreach to People
Experiencing Homelessness

In 2020, the City of Modesto received $3.8 million in Emergency
Solutions Grant funds from the CARES Act to help address
homelessness. With this additional funding, the city expanded
the Homeless Engagement and Response Team (HEART) to
engage and build relationships with unsheltered individuals to
provide immediate support, intervention, and connections with
assistance programs or mainstream social services and housing
programs.
Jessica Hill, Modesto's community development manager,
implemented a data collection tool utilizing geographic information system (GIS) technology to collect real-time information
for people experiencing homelessness that also complies with
the federally mandated requirements of the funding source.
Before receiving CARES Act funding, workers involved in
outreach for people experiencing homelessness used cumbersome paper forms to collect information from individuals

 A Homeless Engagement and Response Team (HEART) member

with an unsheltered individual collects information utilizing the form
created using ArcGIS Survey123 on a mobile device.
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staying in encampments. After recording the data on a paper
form, the outreach worker would be responsible for manually
inputting the data into the community Homeless Management
Information System (HMIS). The data was then compiled, analyzed, and exported for federal funding reports. The outdated
paper-based collection approach also affected the completeness and quality of the data.
The availability of additional federal funding allowed the city
to leverage Esri's ArcGIS Solutions for homelessness—a set of
preconfigured, ready-to-go applications focused on helping
the homelessness crisis. One solution included implementing
a form created using the ArcGIS Survey123 app, which makes
a customized survey, tracks locations, and showcases the data
on a user-friendly dashboard in real time. The new web-based
system allows outreach workers to collect data required by the
federal funding sources on smartphones, iPads, and laptops
with a few clicks as they assess individuals experiencing homelessness throughout the city.
The city used a form created with ArcGIS Survey123 to collect
data on people experiencing homelessness. What previously
took up to 20 minutes now takes a few moments to collect
responses, increasing efficiency and productivity. The efficiency
created by the implementation of the survey allowed for additional data to be tracked. Outreach workers now ask other questions to assess why the individuals are experiencing homelessness and what would assist them in finding permanent housing.
"With homelessness being a serious priority and growing
concern, the City of Modesto was looking to build relationships
with the community of people experiencing homelessness to
determine what gaps were in the system that hindered their
ability to move to the next step in finding shelter," said Hill.
The ability to collect and analyze data in real time has allowed
the city to work with community partners and service providers
to take a targeted approach toward reducing homelessness.

"Now we can track all required information for the grant
and additional information more efficiently with the use of
GIS, which enables us to allocate more resources to mitigate
homelessness," said Hill.
The data collected through Survey123 is visualized through a
dashboard created using ArcGIS Dashboards that displays the
information on a single screen. The dashboard provides city
officials and policy makers a bird's-eye view of the number of
individuals contacted during a specific time, services provided,
reasons services are denied, and demographics of the population served.
The community development team integrated the form from
Survey123 through ongoing training with the HEART outreach
workers. HEART members quickly and successfully learned to
utilize the survey to collect the information in real time out in
the field.
Real-time data collection and visualization are part of a larger
community initiative. The City of Modesto has been able to
expedite community efforts to expand outreach for people
experiencing homelessness with the location intelligence provided by GIS technology. This outreach is part of a larger effort
that the City of Modesto has implemented called Camp2Home,
which provides a six-step path to self-sufficiency for individuals
experiencing homelessness and helps lead people to a life with
stable housing.
"The goal of this new system is to have a better understanding of the needs of this vulnerable population and get them to
the right resource to help them be successful. We continue to
be diligent in analyzing the relevant data to help these individuals move off the streets and into shelters, employment, and
then to permanent housing," stated Joe Lopez, Modesto's
city manager. "The City of Modesto has been working diligently over the last four years to address homelessness in our

 A dashboard created using ArcGIS Dashboards helps visualize the

collected data in real time.

community, and this is another important and vital tool that we
can use to support these efforts better."
This initiative exemplifies how instrumental GIS and data
visualization are to the City of Modesto in improving the community's efforts to address homelessness. For more information
on how you can address the homelessness crisis in your community, visit go.esri.com/addressing-the-crisis.
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2021 Special Achievement in GIS Awards
Organizations using GIS to improve our world
The Special Achievement in
GIS (SAG) Award recipients
were announced at the Esri
User Conference (Esri UC). Over
100 organizations from across
the nation won the SAG Award.
"These organizations distinguish
themselves by doing fantastic
things," said Jack Dangermond in
announcing the awards. "They've
organized all the data. They've
built the right applications. They've
organized the right institutional
settings for their work."
The honorees included
government organizations such as
Carlton County, Minnesota, which
used GIS technology—including
ArcGIS Survey123—to establish
a process to safely vaccinate
residents for COVID‑19, and the
Elgin Police Department in Illinois,
which set up a website using
ArcGIS Hub that lets residents
use maps to explore crime, use of
force, and other data.

Jackson County GIS Services provided
applications for emergency mapping,
evacuation boundaries, damage
assessments, and citizen notification/
engagement during the Almeda and
Obenchain Fires in Oregon.
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Hudson County, New Jersey, Office of
Digital Information used ArcGIS Hub
to quickly communicate information
to residents when the coronavirus
pandemic took hold in March 2020.

The Missouri Office of Geospatial
Information partnered with Missouri
Department of Health and Senior
Services to create over 50 new GIS
applications for Missouri's response to
the coronavirus pandemic.

View the list of all the award winners at
go.esri.com/2021SAG-UC.
Fall 2021 esri.com/localgov
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For Phoenix-Area Transit Agency, GIS Becomes a Powerful Business Enabler

continued from page 1

one time, GIS was used to provide mapping data for biannual printed updates
of service changes. That application had
the initial benefit of bringing location
information into a functional database
and gave some idea of the technology's
potential. More modern GIS developments at Valley Metro include a series
of apps and dashboards that are now
indispensable for planning and operations and are setting trends and gaining
national recognition.

New Benefits of GIS
Two years ago, Valley Metro's GIS team
wanted to assess its current and future
software needs. To gauge true need and
the potential for GIS use beyond planning applications, the team, headed by
Joe Gregory, presented its findings to
other departments across the agency.
"The first big hurdle was to convince
people that GIS is about more than 'just'
maps," Gregory said. "Showing people
the data behind maps and dashboards,
and the analyses and outcomes possible,
proved to be of great mutual benefit."
Not only did the GIS team get a
greater understanding of all the various
business groups within the agency, but
also the different teams within Valley
Metro became more aware of what GIS
could do and the data potential held
within GIS. This series of meetings, conducted over a week, also included staff
from Esri to assist with discovery sessions.
The groups gained significant early
traction working with Valley Metro's
safety team on its efforts to meet
federal requirements for reporting and
regulatory compliance. Esri staff, along
with the Valley Metro GIS team, helped
spatially enable a suite of safety solutions including a hazard reporter, events
reporter, safety manager, and dashboard. Additional functionality includes
anonymous hazard reporting, accident
and incident reporting, and probable
cause and preventability tracking. The

14

 The Bus Stop Reviewer application provides a GIS-based interface allowing the cities to

update their stop-level information into the regional database.

GIS-based solution also included spatial
analysis tools and performance monitoring metrics to gauge success over time.
This suite of solutions has proven so successful that Esri created a series of safety
templates for other transit agencies and
made them available on the Esri website.

Innovation and Creative Solutions
A notable aspect of Valley Metro's GIS
evolution is the way new applications
emerged from existing, developed applications. For example, the safety solutions
configuration provided a structure for the
Bus Stop Reviewer app—a foundational
technology to support the agency's
route planning activities and accessibility analyses, both critical for improving
access to transit and increasing ridership.
"This application proved to be a
tremendous success for GIS among the
cities," said Ben Davidson, a Valley Metro
GIS coordinator. "Using a dashboard
and a shared website, riders can access a
wealth of information relating to individual
stops and how changes will impact them."
The app allows anyone to access
ridership and revenue information and
see which stops will be impacted by local
construction activities. The app also supports coordination with local maintenance
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activities to minimize service disruptions.
For any public transit agency, it's a
day-to-day challenge to maintain and
encourage ridership. One way to do that
is by providing high-quality service that is
dependable and safe. More subtle influences designed to enhance the passenger
experience include investments in public
art. Valley Metro recently made significant
investment in art at its light-rail stations.
This led to the development of Artsline,
an app that showcases local artists' works
displayed at the light-rail stations.
"This grew out of code for an app
that Esri developed for a National
Geographic writer who walked 100 miles
and talked about landmarks along
the way," said Jeff Wilkerson, Valley
Metro senior GIS administrator. "Valley
Metro configured it to use Esri's web
services and ArcGIS Online. The solution is Americans with Disabilities Act
[ADA]-compliant and also offers a
Spanish translation option."
The Artsline app, in turn, inspired a
solution that engages local businesses
along the route of a new five-mile lightrail line that will connect downtown and
south-central Phoenix. While construction has reduced road capacity from
four lanes to two, the new app is helping

maintain local economic prosperity by
highlighting businesses and discount
codes. It, too, is ADA-compliant and
offers a Spanish translation option.
Valley Metro's GIS team facilitated the
new apps by configuring existing applications and using existing resources.

Paratransit and Equity Concerns
GIS has also proven instrumental in enabling Valley Metro to optimize its paratransit services, which recently moved
to a regionalized model. Previously,
paratransit had been fragmented, with
service provided by individual cities.
Riders were often dropped off at jurisdictional boundaries for pickup by the next
jurisdiction to reach their final destination. The idea of providing unbroken
journeys increased the need to know
where people actually live and what their
travel destinations were.
"The GIS team performed origindestination analysis to achieve the
necessary efficiencies," says Davidson.
Another key area of need for the paratransit operation is to see which riders
and communities might be impacted by
service changes.
"We provide paratransit services
within three-fourths of a mile of bus
service routes, and when an extension
or elimination of a route takes in or
excludes a medical facility, it's a big deal,"
explains Gregory. "It's helpful to have

information before we go to the public
and to understand the full impact to our
paratransit customers when there is a
service reduction."
By analyzing accurate data, the GIS team
and Valley Metro decision-makers can see
viable options and give some early warning
for possible public relations issues. Valley
Metro also performs GIS-based analyses
of equity issues and informs cities of the
people who may be impacted before announcing service changes.

Measures to Counter COVID-19
Inevitably, the pandemic has affected
Valley Metro operations. Gregory and
his team have been working from
home since March. A recent transition
to ArcGIS Pro provided the enhanced
flexibility needed to make online working
truly viable.
A big problem Valley Metro now faces
is the large decline in ridership. Although
essential workers have continued to
provide patronage, the passenger count
is down 50 percent, and white-collar
commuter traffic has fallen by 90 percent.
In the face of falling ridership, providing the optimal safe and secure
service becomes all the more important.
Combining data from vehicle onboard
systems—CAD/AVL and APC—with the
data provided by GIS enables accurate
monitoring of the passenger loads
on individual routes. This is especially

important when social distancing requires setting a maximum of 10 passengers to be allowed on a 40-foot bus.
Bringing this data together allows Valley
Metro to evaluate where it can reduce
cost while avoiding overcrowding.

Postpandemic Preparation
Looking forward, Wilkerson says that
Valley Metro is still working through what
transit will look like post-COVID-19. There
are understandable reservations over
whether people will return to normal
public transit usage. In terms of GIS,
there is general agreement that the technology can continue to benefit business
operations.
"Come the spring, we'll be getting
back together to look at where to go
next," Wilkerson says.
When describing success, he has very
definite ideas about what works: "Bring
Esri to the table as much as possible;
create storyboards and online maps and
make it easy to see the possibilities."
Gregory agrees that visibility is important. "Make sure you celebrate the wins,"
he adds. "Don't assume that good work
will always automatically be recognized—
don't have GIS be seen as a black box that
just does things. Sit down with people
and have them appreciate what it is that
you've done." In that regard, the GIS team
members at Valley Metro not only have a
brilliant vision but also can point to enviable successes as they move forward.

 The Artsline web application highlights the art installations at

the various light-rail stations throughout the greater Phoenix area.

 Valley Metro highlights businesses affected by the

construction of a new light-rail line to encourage greater
patronage of these businesses.
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How Award-Winning Maricopa County Used
GIS to Provide Residents with Vaccination Sites
Maricopa County needed to identify
the most vulnerable areas in the county
and promote optimal vaccination sites
to the public. The Maricopa County
Department of Public Health needed an
effective yet simple method to locate
the areas of highest priority and provide
information on where to find vaccination sites. In early 2021, Public Health
used geographic information system
(GIS) technology to launch the COVID19 Vaccine Tracker and Locator, which
helped them build a map application
for the public to find the nearest facility
distributing the vaccine.

The Challenge of Distributing
Resources to All Communities
Maricopa County is the largest county in
Arizona and one of the largest counties
in the US, based on area. With an area
hosting over 4.5 million residents, many
of whom are retired or have restricted
mobility, reaching them and providing
the COVID-19 vaccine would require attention to be placed on accessibility and
proximity.
With the community in mind, Maricopa
County needed to visualize how to efficiently assess those who had received
the vaccine versus those who had not.
To create transparency, staff leaned on
ArcGIS to create a database that had
demographics and vaccination rates.
That, in turn, was ported to the Maricopa
County Public Health website to let the

16

 The COVID-19 Vaccine Sites mapping application is used in planning, viewing, analyzing, and

tracking active COVID-19 vaccination sites.

community know how many people in
the area had been vaccinated and which
vaccination location was closest to home.
Another challenge in serving Maricopa
County during this pandemic was making
sure there were sufficient vaccines that
could be distributed to all facilities in a
quick, productive manner. For an area
as large as Maricopa County, it was vital
to have an effective system in place.
Efficiency and coordination were going
to be key if they wanted to give people
in these high-risk areas access to the
vaccine as soon as possible.

Esri News for State & Local Government Fall 2021

Creating Accessibility to the
Masses to Prevent Another
Outbreak
With almost 1,400 facilities still needing
access to the vaccine, Maricopa County
needed to create a quick solution to
distribute the vaccine to all residents and
avoid further impact of COVID-19. Caring
for these individuals was a priority, so
Maricopa County did not hesitate to go
above and beyond to protect them.
The county Public Health department asked the Office of Enterprise
Technology (OET) to create a meaningful

 On the Public Vaccine

Data site, which is updated
weekly, users could search
a ZIP code that would show
them how many people
were vaccinated in specific
areas of Maricopa County.

mapping system that could identify
vaccination rates based on age, sex, and
race, as well as an application that could
provide residents with accurate information about the nearest vaccination site
and appointment services.
Public Health coordinated with the
State of Arizona Department of Health
Services (DHS) to receive important data
needed to complete the geocentric
vaccination system. The DHS, which
manages the Arizona State Immunization
Information System (ASIIS), provided
Public Health with the database that
tracks all vaccinations in the state. The
OET then dissected the state's database
to create its own database for Maricopa
County, which jump-started the creation
of the public applications systems.
Since the OET already had access to
Esri GIS software and had received data
containing all the necessary components, they were able to move forward
with coding the maps and creating the
applications for the most up-to-date
vaccination site info. The OET utilized the
geocoding process to plug in the vaccination data for Maricopa County and
created the interactive maps using Esri's
ArcGIS Online, which hosted this spatial
data. The final developed product, the

Public Vaccine Data website, generated
various charts, graphs, and maps that
showcased metrics for the percentage
of population vaccinated in Maricopa
County. On this site, which was updated
weekly, users could search a ZIP code
that would show them how many people
were vaccinated in that area.
In addition to creating the Public
Vaccine Data site, the OET also incorporated the COVID-19 Vaccine Tracker and
Locator app using Esri's ArcGIS Online.
This app assisted residents with finding
vaccination resources that showed all the
vaccine locations and identified which
ones required appointments or allowed
walk-ins. For those who lacked proper
mobility to get to these sites, mobile
teams were formed to go to them. This
information made the process of getting the vaccine easy for all residents of
Maricopa County.

Achieving Breakthrough by
Higher Vaccination Rates
What would have taken six months or
more to complete the two-dose vaccination process at all population centers
in the county without GIS, Maricopa
County was able to achieve its vaccination goals in just over three months by

incorporating GIS into its plan, saving
time and money. GIS was the key to
reaching all areas of the county in a short
amount of time, and it allowed Maricopa
County to work more efficiently and
productively in providing vaccination resources and site location information to
the public. Since the COVID-19 Vaccine
Tracker and Locator app launched, over
1.8 million people have checked it out.
As a result, the county vaccinated a
vast number of people in the matter of
months.
Because the county's vaccination
resources were so popular, Maricopa
County was recognized by many associations, receiving awards such as the 2021
National Association of Counties (NACo)
Achievement Award. Maricopa County's
solution—created with GIS technology
for serving the public in finding vaccine
locations—propelled the county's mission and allowed staff to set a groundbreaking foundation for future projects
needing the same technology. Maricopa
County now has a platform for its Public
Health department to utilize beyond the
COVID-19 pandemic and into other areas
of public health.
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Broadband Solutions under Development
National League of Cities Partners with Esri to Deliver Broadband Solutions
to City Members
By Richard Leadbeater

How the Technology is Devloped
Have you ever wondered how we
develop our technology products and
solutions? Most of the time, solution
ideas and product enhancements come
from interactions with you, our users.
We listen as you voice your concerns
throughout the year, tell us about your
needs, and provide your feedback.
These interactions allow us to aggregate
common challenges across government
or understand emerging focus areas to
develop new solutions that meet these
newer concerns. Some years ago, we
started to see the focus on broadband
and lack of connectivity across the nation
rise as a priority for governments.
In June 2021, the National League of
Cities (NLC), the professional association representing elected city leaders,
launched the NLC Capstone Challenge
Series, a pilot project that pairs NLC partners with motivated local leaders to create
repeatable solutions for government
needs. We saw this as an opportunity to
engage directly with local government
leaders to learn more about their broadband concerns and test and develop GIS
solutions that could address them.

Why Do We Need to Focus on
Broadband?
Broadband is essential for effective
economic growth, education, workforce
development, telehealth, and more. It is
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an absolute requirement for communities to compete in the global economy
and provide equal opportunity for all
residents. The COVID-19 pandemic increased awareness of gaps in service and
emphasized the definite need for both
rural areas and those without broadband
access to be connected.
As part of this eight-month-long
project, three member cities agreed to
work with Esri to provide insight and
feedback on their broadband challenges
and pilot possible solutions. In turn, we
will work with these three members to
deliver relevant and repeatable solutions
to address broadband availability and
ultimately make these solutions available
to all our users.

What Your Peers Are Saying
about Broadband
Our initial goal was to conduct individual
meetings with the three cities to better
understand their pain points and unique
solution needs. But the reality was that
each told similar stories and shared
similar challenges. They had comments
and questions like these:
• What can we do to ensure that the
broadband in our community is not
only available and reliable but also
affordable and equitable?
• How can we better understand the
specific needs of our businesses,
students, and residents?
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• How can we address concerns and

•
•

•
•

•

prioritize access for K–12 students,
tele-workers, economically disadvantaged communities, communities of
color, and the business community?
How can we figure out where to spend
our dollars?
We want to secure federal funding
from the American Rescue Plan (ARP)
and grants and present a strategic plan
for the funding. Where do we start?
How do we address shifting demographics and population growth?
We don't trust that the data we get
from providers is accurate. How can
we supplement data from the Federal
Communications Commission (FCC)
and providers?
Even though we're not the service
provider, how can we communicate to
our residents and businesses that we
recognize the issues and are working
on a plan to improve service?

The Role of GIS in Broadband
Our findings and discussions with these
three members demonstrated the
NLC Member Cities Participating in
the Pilot Project, by Population (2019)
Cedar Rapids, Iowa: 132,301
Butte-Silver Bow, Montana: 33,964
Purcellville, Virginia: 9,897

 The Four Technology Tenets That a GIS Solution Must Have to Address Broadband Challenges

need for GIS solutions that help them
effectively plan and design broadband
infrastructure, provide equitable and affordable access for all, ensure economic
mobility, and establish two-way communication with residents.
Based on these needs, we have
proposed several key apps, dashboards,
and analyses to work with each member
to launch, test, and refine. Our proposed
solutions include the following:
• An index—To identify priority populations and gaps in broadband coverage
(using key indicators like demographic
data and reported broadband)
• A speed test app—To crowdsource
internet speed tests from residents
(validating reported internet coverage and speeds from external data
sources) to establish an authoritative
dataset
• Planning tools—To report broadband
coverage statistics, understand gaps
in service, and strategize service
expansion
• Communication tools—To share
broadband information with internal and
external stakeholders

In truth, we've identified that some of
the solutions to meet these needs already
exist. ArcGIS Solutions for racial equity,
vaccine distribution, and more, all address
similar location problems; they just need
to be adapted for broadband. Therefore,
if you don't want to wait until this project's
completion, I encourage you to check out
the collection of ArcGIS Solutions, and
reach out to us for assistance.

Broadband Solutions
Coming Soon
We will continue to update you as this
project progresses. At its end, we will
release the GIS solutions we've developed with these three members so that
your organization can address its own
broadband needs. Over the next couple
of months, our work with these cities will
help us ensure the entire community can
use the solutions. Stay tuned.
For questions about this project, contact Richard Leadbeater: rleadbeater@
esri.com
 Prototype of Speed Test App
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Efficient Permit Application Process
Helps Bayfield County
Image courtesy of Craig Blacklock

Affording an escape from the hustle and bustle of metropolitan
areas, Bayfield County is a serene retreat in northern Wisconsin
with the beautiful Apostle Islands extending into Lake Superior.
Between the increase in nonresident homes and cabins and
a swell in development projects during COVID-19, Bayfield's
paper permitting application process was often a limiting
factor in supporting the county's livelihood and growth. Robert
Schierman, director of Planning and Zoning at Bayfield County,
takes pride in his role in helping residents and nonresidents
build their homes and projects. He helps make "dreams come
true," especially in a time when many dreams have been
abandoned.
Bayfield County processes approximately 400 land-use applications in an average year and grows to 800–1,000 during a
busy year. This high volume of permits creates a large filing and
paper challenge. The county was therefore seeking an electronic permitting process that went beyond a basic electronic form.
The county wanted something interactive that also leveraged its
existing land records database. Fortunately, it realized this need
for an improved permitting solution well before the pandemic
hit in 2020 and was already prepared with a streamlined process
so the county could continue making people's construction
dreams a reality.
Bayfield County's Zoning and Permitting department reached
out to North Point Geographic Solutions (NPGS) with a simple
idea for an online permitting application form. The goal was to
allow public users, property owners, and contractors to draw
a structure on a map. Staff also needed a map that can pull in
their parcel data through ArcGIS Online, a complete web-based
mapping and analysis solution that enables cross-departmental
collaboration.
A multiyear collaborative process began that resulted in a life
cycle solution neither party initially envisioned. After implementation, they realized the value of also having the application
automatically calculate setback measurements. This added
capability created a more efficient permit application process,
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and, in return, helped the planning department staff gather
more accurate information from the applicant.
When Bayfield County started testing the initial phase for
the public user, it became clear that there was room for a more
seamless workflow among all stakeholders. The decision was
made to add the administrative and inspector user roles to the
application. Bayfield County and NPGS worked together to
add other functionalities to the application such as a timeline
and capabilities to assign tasks to inspectors, add file attachments, track payments, and email applicants from within the
application. The timeline feature, for example, allows all parties
to know where the permit is in the application process. A public
user can simply log in and check the status without contacting
the county.
This second phase also streamlined the inspector's role.
Rather than sorting through paper applications and trying to
map out inspections for the day, they can simply log in to their
dashboard. The integrated map allows them to see their open
inspections and create an efficient driving route for the day's
assignments.
Since the setbacks measurements are precalculated, the
inspectors simply select the parcel and confirm the accuracy
or update the measurements, if needed. This is accomplished
using ArcGIS Field Maps, an all-in-one app that simplifies field
deployments and mobile data collection with location-tracking
capabilities. The updated data is saved and uploaded in real
time onto the same application online.
If an inspection is added while inspectors are already in the
field, it doesn't require an additional trip back to the office to
retrieve the paper permit application. They can simply work the
new inspection into their day.
This new permitting process has also simplified the payment
process and eliminated the need for in-person payments during
the COVID-19 pandemic, making the process more convenient
especially for nonresidents. The application links directly to the
payment platform of choice and automatically calculates fees

 When the applicant submits the permit application, the county uses

ArcGIS Online to access the parcel data for the land and calculate the
setback location based on the measurements of the proposed build.

 All three user types—public users, administrators, and inspectors—

based on the project information provided, allowing issues to
be resolved quickly and with transparency into the permitting
workflow.
"You tell the application the size of your project; it scales
it out and calculates the setbacks for you. The user can then
just drag and drop the icon onto the aerial photograph," said
Schierman. "All of the georeference information is in there as
far as parcel lines, wetlands, and roads. This results in a more
accurate and consistent product. The days of drawing plot
plans on bar napkins and receipts are over."
NPGS's permitting solution leverages ArcGIS Online and
ArcGIS Field Maps into an integrated software platform that's
intuitive and easy to use. The collaboration of Bayfield County
and NPGS developers has resulted in a product that is truly a
team effort where the needs and concerns of all three application user types are considered.

"We have received several comments from first-time and
senior users that, 'If I can figure this out, anyone can.'" said
Schierman.
The ongoing vision for this project is that the application will
soon integrate many other permit types. The team is working
to pilot a functionality that allows administrators to have more
control over what content and permit types appear to users.
North Point Geographic Solutions is excited about moving
forward with the latest capabilities in ArcGIS to improve its
permitting solutions to serve other counties and communities throughout the country as well as foster its great working
relationship with Bayfield County, Wisconsin.

can log in to the portal and check the status of the permit in real time.

 Inspectors have the ability to approve each of the setback

measurements or record adjustments by using ArcGIS Field Maps.
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Oregon Health Officials Use
GIS to Reach Homebound Residents
for COVID-19 Vaccination

Returning to normalcy in the wake of
the COVID-19 pandemic is imminent,
and vaccinations are key to keeping
the public safe while moving to the
next phases of economic recovery. Two
barriers remain in vaccinating the rest of
the public. First, officials must continue
to encourage vaccine-hesitant individuals to participate. Second, officials must
reach the most vulnerable populations:
the immobile and homebound individuals who need the vaccination brought to
them directly.
In Clackamas County, the Oregon
Public Health Department began taking
on the task of vaccinating homebound
residents. Meeting the county's target
of a 70-percent vaccinated community
was not only critical for the county but
also crucial in moving the state forward.
Clackamas County is the third-largest
county in the state of Oregon, with a
population of well over 400,000 people
and an area of 1,883 square miles.
County leaders recognized the need
for a solution that supported a datadriven approach to reaching their homebound population. They would need to
know where requests for vaccinations
were coming from and their proximity to
staff and vaccination supplies. Realizing
that the problem of connecting available
resources to those in need was inherently spatial, Clackamas County’s public
health department turned to geographic
information system (GIS) technology for
support. In a short turnaround time, local
government and county health officials
stood up an operations dashboard that
helped management understand the

22

 The in-home vaccination operations dashboard helps visualize key

statistics in the data.

daily tasks at hand, coupled with logistics
support that would improve efficiency by
more than 50 percent.
"Through the use of Esri's ArcGIS
software, we were able to reduce the
time of in-home vaccinations, that was
expected to take six months, down to
three months," said Kim La Croix, public
health program manager at Clackamas
County.

Deciding on and Implementing a
GIS Workflow
When Clackamas County began its inhome vaccination program, hundreds of
people requested vaccinations at home.
Initially, residents were sent an email
with a link to sign up, but the volume
of requests became unmanageable.
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Scheduling appointments was difficult,
and there was no way of visualizing
appointment locations. Also, the appointment locations were far apart and
all over the county, which cost valuable
time, lacked efficiency, and led to vaccine
doses going to waste. Staff tracked and
monitored the vaccination requests via
email and through spreadsheets but
soon realized that the manual approach
was not sustainable. Instead the county
needed a solution that focused on the
whereabouts of staff and resources.
Through collaboration with medical
professionals, scheduling assistants,
technical staff, management, public and
government affairs personnel, and Esri
staff, the county was able to create an
effective GIS solution. County staff used

 The in-home vaccination app assists with scheduling and helps nurses update patient data

and vaccination details.

ArcGIS Survey123, a mobile-friendly
survey app that gathers data. Staff used
Survey123 to input appointment requests,
generating a location on a web map with
all the necessary patient information.
Scheduling assistants would then be able
to organize vaccination requests based
on location. They used ArcGIS Workforce,
a mobile app solution that uses location
to coordinate a field workforce, to plan
daily routes for nurses.
Each day, nurses would update appointment details, navigate to appointments through their smartphones, and
communicate real-time information to
managers to track the resolution of each
request from beginning to end. The
previous workflow required too much
clerical work as well as an extra resource
to constantly update information. This
new GIS-enabled workflow updates data

from various teams and applications
automatically.

Reaching a Vaccination Goal in
Record Time
From the moment a vaccination request
is entered to when a patient receives
their dose, there's an immense amount
of data to keep track of. All of it is summarized in a dashboard created using
ArcGIS, with an interactive web map that
presents location-based data on a single
screen. Management staff can refresh
their dashboard anytime to analyze
staffing needs and communicate project
status. The dashboard provides holistic
and relevant information, so staff can
filter for what information they need, such
as upcoming scheduled appointments or
the type of vaccine being administered.

While many communities face the challenge of reaching their remaining unvaccinated population, Clackamas County
realized that a geographic approach
simplifies the process. Using GIS, the
Clackamas County at-home vaccinations
program reached its goal 50 percent
faster than staff initially expected.
The pilot program had a great deal of accomplishments that led to achieving goals
and running ahead of schedule, enhancing
staff and patient experiences to make
people more comfortable, and allowing for
growth of the program. Nurses and scheduling assistants were able to adapt quickly
to the new technology and integrate GIS
solutions with their daily tasks. Equipping
nurses with Survey123 app forms on
smartphones and devices took little to no
training. The project's return on investment enabled a decrease in staff time, an
increase in appointments completed, and
a reduction in unused vaccines.
This innovation and success show
how Clackamas County is improving the
current landscape of COVID-19 vaccine
distribution. Many GIS capabilities can
help officials in counties across the US
and at agencies in other countries deliver
public health advancements to underrepresented communities. The COVID19 pandemic amplified the need for
integrating technology with public health
care through the use of critical data and
analysis to ensure that every community
is supported and protected.
For more information on how spatial
data and GIS can improve accessibility to health care, visit esri.com/en-us/
industries/health/overview.

Fall 2021 esri.com/localgov

23

380 New York Street
Redlands, California 92373-8100

Presorted
Standard
US Postage
Paid
Esri
usa

Don’t miss out on news, insights, resources, and alerts.
Sign up for updates at go.esri.com/subscribe.

179286

G2023618

Copyright © 2021 Esri. All rights reserved.

