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M A N Y  B U S I N E S S E S  S E E K  T O  R E D U C E  C O S T S  W H I L E 

ensuring or growing revenue. For transportation agencies, 

such as government transportation departments, airports, transit 

authorities, and ports, operational efficiency is focused on moving 

people, goods, and services at maximum capacity without disrup-

tion. However, transportation systems are intricate and complex 

constructions built to safeguard system users and deliver durable 

and reliable service for many years. For example, an international 

airport may handle hundreds of thousands of flights, tens of mil-

lions of passengers, and millions of tons of cargo every year. An 

airport such as this strives to minimize risks to aircraft, people, 

and cargo, while maintaining schedules and providing a level of 

reliable service that their customers depend on.

The application of GIS to transportation is playing an increas-

ingly larger operational role by giving managers and workers a 

locationally intelligent view of how the system is performing daily, 

over time, and in real time. Transportation managers also use GIS 

to see the bigger operational picture, study passenger and cargo 

movement, and respond to extenuating events, such as weather 

conditions. Transportation operations centers are using GIS maps 

and dashboards to monitor current activities and access informa-

tion from existing business systems.
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There are three ways that transportation agencies most com-

monly use GIS to improve operational efficiency.

(1) Achieving real-time situational awareness

Real-time GIS allows users to simultaneously integrate, analyze, and 

display streaming data from many sensors, devices, and social media 

feeds. Operations managers can filter feeds and define analytics to 

achieve real-time situational awareness of the locations of events, 

people, vehicles, vessels, and aircraft. Maps and databases are auto-

matically updated to reflect status, and key personnel are simultane-

ously alerted when stated thresholds are exceeded. Operational data 

can be combined with transportation infrastructure data to discover 

trends, patterns, and outliers.

(2) Measuring operational performance by location

Transportation operations managers use GIS to convey historical and 

real-time information by presenting location-based analytics using 

interactive data visualizations. GIS dashboards help operations staff 

understand the status of events, projects, and unfolding situations in 

real time. GIS provides location-based tools for tabulating perfor-

mance metrics, monitoring operational activities, and visualizing key 

performance indicators for defined geographies. Performance analy-

sis results can be shared within transportation agencies and with 

partners, customers, and the public through web applications or a 

GIS hub community website.

(3) Improving mobile workforce collaboration

Operations managers and field staff use mobile GIS applications to 

coordinate work across a transportation agency’s holdings. Mobile 

GIS can be integrated with work management systems to reduce or 

eliminate paper-based workflows and provide everyone with access 
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to the authoritative data they need to make accurate and timely deci-

sions. Mobile workers can carry their maps and assignments on 

smartphones or tablets to stay organized, report progress, call for 

assistance, reduce errors, and boost productivity. With GIS, oper-

ations managers have a clear view of project status, priorities, and 

next assignments.

In the following selection of case studies, you will learn how a 

state department of transportation uses GIS to create a live, user-

friendly travel information map service for public and commercial 

drivers. In another story, you will see how an international airport 

uses GIS to save money while becoming more efficient and digitally 

transform its operations to incorporate hundreds of datasets. You 

will also read how a government agency uses GIS to manage and 

maintain efficient navigation on the Mississippi River by targeting 

dredging operations and being more prepared to respond to flooding 

that might overwhelm riverbanks and levees. Finally, you will learn 

how another airport uses GIS and location intelligence to give airport 

staff a better understanding of how passengers interact with the facil-

ity and monitor physical systems.
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I n f o r m i n g  r o a d way  t r av e l e r s
Wyoming Department of Transportation

W I T H  6 ,800 M I L E S  OF  H I G H WAY,  W YOM I N G S E R V E S  AS  A 

major corridor for commercial truck traffic — particularly on 

Interstate 80, which runs through the southern part of the state. It is 

one of the busiest routes in the United States for moving freight coast 

to coast.

Truckers, tourists, and locals alike can now navigate Wyoming’s 

often unpredictable highways and byways with the help of real-

time information from the Wyoming Travel Information Map, built 

by the Wyoming Department of Transportation (WYDOT) using 

ArcGIS® Web AppBuilder. On an average day, the map gets about 

170,000 visits — and that number can climb to 4 million when there’s 

a big storm.

“Road condition information in Wyoming is critical to safety,” 

said Vince Garcia, the GIS/ITS program manager for WYDOT. 

“Wyoming gets severe winters with a long duration. We have the 

worst blowing snow conditions in the country.”

WYDOT created the Wyoming Travel Information Map largely 

to help drivers plan their travel before they set out on the road. 

“Without this map, people coming from other states may not be well 

prepared,” Garcia added.

The interactive map displays the state’s current road conditions, 

construction areas, and advisories. Other map layers include web 

cameras on certain parts of the highway, rest area locations, size and 

weight restrictions, weather stations, truck parking areas, and the 

locations of variable speed limit signs.

With so many elements in one map, WYDOT didn’t want to 

build things from scratch. “We preferred to configure instead of code 

and customize or extend where we [needed] it,” said Ben Saunders, 
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a GIS professional with Srednaus Mapping, which worked with 

WYDOT to build the Wyoming Travel Information Map. “The func-

tionality of ArcGIS Web AppBuilder is ready out of the box, [and] 

Esri’s help documents and the user community gave us the confidence 

that we [were] working within a well-documented environment.”

Web AppBuilder features ready-to-use widgets, configurable 

themes, and custom app templates. Apps can be hosted online or 

run on an on-premises server. And the HTML/JavaScript apps that it 

builds are responsive and intuitive.

“We wanted this map to be mobile-friendly, and [we] liked that 

ArcGIS Web AppBuilder offers a responsive design,” said Trenton 

Rawlinson, a GIS developer with WYDOT. “We also wanted to 

make the initial download smaller so people can access it when there 

is limited internet service. We used image caching versus feature ser-

vices to make it load more efficiently.”

Users can turn on additional layers in the interactive map, such as web 
cameras on parts of Wyoming’s highways.

<alt>Web map application show-
ing a detail of Wyoming road con-
ditions for travelers with a pop-up 
picture of a plowed road in a snowy 
landscape.</alt>
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Although WYDOT created several iterations of the map during 

development, the basic process of building it took just three days. 

After tuning up its performance, administering user testing, and 

working through network issues, the WYDOT team delivered the 

Wyoming Travel Information Map to the public within six months of 

conceiving the project.

“There’s no way we would have been able to put this together 

using the old technology,” Garcia said. “Some of the lessons learned 

led directly to more efficient development of subsequent maps for 

the Wyoming Department of Tourism. And the platform allows us to 

add additional functionality and data, like National Weather Service 

radar loops. The application can continue to evolve.”

This story originally appeared as “Navigating Wyoming’s Snowy, Blowy 
Roads” in ArcNews (Winter 2018). Image courtesy of the Wyoming 
Department of Transportation.
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E x p a n d i n g  a i r p o r t  c a p a c i t y
Geneva Airport, Switzerland

N O T  LO N G  AG O,  T H E  A I R P O R T  I N  G E N E VA ,  SW I T Z E R L A N D , 

faced an important crossroads: how to expand its operations to 

keep up with international travel. It had two major problems — tight 

space with little room for expansion and a tight budget. With only 

one runway and passenger numbers climbing, the airport was strug-

gling to keep up with growth.

Further complicating the matter, Geneva is a center for tour-

ism as well as international finance and home to many humanitarian 

groups, including the International Committee of the Red Cross and 

the European offices of the United Nations. The city is a gathering 

point for nations — a place where heads of state, diplomats, and dig-

nitaries rush in and out and their planes often require priority sched-

uling and security that can disrupt normal airport flows.

Geneva Airport officials had only one option: improve efficiency 

by creating a centralized command post or nerve center. “The first 

practice that we worked on was to create a single operations room in 

which we have 30 workstations, which allow the various stakehold-

ers across the airport to sit together,” said Thomas Romig, head of 

the Airport Operations Center. The operations team included ground 

handlers, airside operations, landside operations, security personnel, 

and border control, as well as airlines and the airport’s navigation 

service provider.

Team members needed to work together to find new efficien-

cies based on a common understanding of the data generated by 

the movements of planes, passengers, and baggage. They needed to 

create better processes for moving crowds to quicker access points 

and directing planes to different gates. Additionally, staff needed to 

quickly understand when and where passengers were waiting too 
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long in check-in or security lines, where those backups were likely 

to occur so they could be prevented, and where there might be a 

security breach or where a smoke alarm was activated, and how to 

respond. The data had to be readily understood by decision-makers, 

especially those without backgrounds in information technology.

Romig found support from Alexandre Pillonel, the GIS applica-

tion manager in charge of the spatial data infrastructure in the air-

port’s IT division. GIS technology excels at tracking the location of 

assets, from planes at an airport to delivery trucks on the road to 

assets across an electric grid.

Pillonel and his team built a GIS-based, real-time dashboard of 

airport operations from the point of view of the end users rather 

than the IT staff. Pillonel explained that a visualization of the daily 

operations through a map displays all the different locations of the 

airplanes. “We’re integrating radar data into that so that we can see 

the movement of vehicles and aircraft on the same visual,” said Pill-

onel about the improved safety and more efficient management of all 

traffic in the area.

Inside the operations control room at Geneva Airport.

<alt>A wall of multiple moni-
tors showing maps, video feeds, 
and other data used by staff in the 
Geneva Airport operations control 
room.</alt>
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For example, if a delayed flight keeps a plane parked at a gate 

that an incoming flight is scheduled to use, the dashboard registers 

an alarm. Immediately, all team members know about the conflict 

and can respond. The incoming flight is redirected and, if needed, air-

port and airline personnel are dispatched to the newly assigned gate, 

either by the authorized team members in the central situation room 

or via immediate communication with appropriate managers.

With more than 500 datasets being collected and analyzed, the 

dashboard receives information that includes security warnings, 

passenger flow, aircraft location, baggage movement, border and 

immigration controls, and the loading and unloading of airplanes. 

Dashboard watchers have “a common situational awareness of 

what’s going on daily and pretty much in real time,” Romig said.

The dashboard visualization extends to conditions on the road-

ways and railways leading to the airport, providing a sense of how 

passenger traffic ebbs and flows in the airport. As passengers enter 

the terminal and make their way to check-in areas and security lines, 

the internal system senses the locations of cell phones in operation. 

The system anonymizes that data as it tracks the locations and move-

ments of groups of people. GIS is also used to track locations of 

planes on the ground and show managers if an aircraft is at a deicing 

station or being loaded or unloaded.

Thanks in part to the location intelligence provided by GIS, the 

airport currently handles 6 million more passengers a year than 

anticipated by the airport’s original design. Romig notes that with 

25 million passengers expected by 2030, the airport eventually will 

need to invest in major infrastructure upgrades to cater to future 

demand. However, he expects GIS to play an increasing role in help-

ing to manage current and future growth efficiently.

Transportation.indb   9Transportation.indb   9 8/17/21   8:40 AM8/17/21   8:40 AM



m o v i n g  f o r w a r d :  g i s  f o r  t r a n s p o r t a t i o n1 0

In the meantime, the improved dashboard and GIS setup have 

eliminated significant costs, such as spending $60 million to build 

more taxiways or $300 million to build another terminal.

Romig believes that the Geneva approach can be applied in other 

industries as well. “I can imagine, in a big port or in some other man-

ufacturing areas, where you’ve got parts all over a big surface — a big 

area — that GIS could certainly be useful,” he said.

This story originally appeared as “Location Intelligence Saves Geneva 
Airport Millions” by Jeffrey Peters, in WhereNext (2017). Image courtesy of 
Geneva Airport.

Transportation.indb   10Transportation.indb   10 8/17/21   8:40 AM8/17/21   8:40 AM




