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Abstract 

Geographic Information Systems technologies enable city managers and citizens to identify the best routes and 
transports available, enhancing efficiency of urban mobility. This brief aims to present the challenges and possibilities 
of using GISs to improve information given to public transport users, focusing on the analysis of the Integrated 
Transportation System of Florianopolis, Brazil. The information given to the users of the Integrated Information System 
in Florianopolis is restricted to digital and printed timetables showing departure times of buses from each station.  
However, it does not show the geographical location of the buses, or a digital platform that displays the time of departure 
of the buses and their itineraries. In order to improve the quality and efficiency of the information given to the public 
transport users of Florianópolis through the Geographic Information Systems, it would to invest in some technologies: 
a real-time vehicle localization system; a panel system of real-time localization at bus stops, terminals, and inside the 
bus; a real-time information system on city traffic levels; a real time localization system on the internet. 

The world faces a rapid urbanization process. Urban 
population increases by 2.1% each year and represents 
54.8% of the world’s population (World Bank, 2018). 
Such increase establishes new challenges for cities, 
requiring intensive planning to offer transportation, 
education, leisure, health, sanitation, clean water, 
energy, and safety (World Bank, 2018; UNEP, 2011; Dou 
et al., 2013). All the while, this imposes challenges for 
the environment through the largest consumption of 
natural resources and the biggest increase in pollution 
caused by both greenhouse gases and improper waste 
disposal (Grimmond et al., 2010).  

Unplanned urbanization can turn these challenges into 
problems that result in non-efficient transportation and 
mobility, malfunction of sewage networks, the creation 
of slums, and increased corruption and pollution. These 
all have a negative effect on public health, resulting in 
vulnerable, unsustainable cities (Grimmond et al., 2010; 
Dou et al., 2013; Tsay and Herrmann, 2013). Through 
these findings, the following question was raised: What 
are the possibilities of using Geographic Information 
Systems to enhance public transportation? In order to 
answer this question, an analysis of the Integrated 
Transportation System of Florianopolis, Brazil, is 
presented below. 

Methods 

To achieve the purpose of this article, literature on 
sustainable cities, urban mobility and the use of GIS in 

the cities was reviewed. To further study and identify 
better practices for urban mobility, five transport 
systems were selected: Bogota (Colombia), Berlin 
(Germany), Linkoping (Sweden), Maastricht 
(Netherlands), and Willich (Germany). These five 
transport systems were selected due to three criteria 
listed as follows: (i) the systems are referenced in terms 
of service quality, (ii) on the use of GIS instruments in 
public transport, (iii) based on empirical knowledge of 
the authors, all of whom collected data through 
grounded research in these cities. The cases selected 
provided an integrated set of examples that allowed in-
depth analysis of the use of GIS solutions in public 
transport and revealed that the transport services that 
these cities provide to users are of high quality (Hidalgo 
et al., 2013; Fallde and Eklund, 2015). 

With the study of those five transport systems, the main 
information services provided to the transport user 
were identified: real time tracking system of the vehicle; 
real time location of the panels at bus stops, stations and 
inside the bus; real time information about traffic in the 
city; real time location on the Internet; information 
system through panels with maps in stations; 
information schedules; and destinations at bus stops. 

After the presentation of the transport systems in the 
five mentioned cities, the Florianópolis transport 
system was presented. Investigated factors were the 
transport and traffic in the city of Florianópolis as well 
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as the main features of its integrated transport system. 
Finally, based on the literature and the cases analyzed, 
suggestions were made to improve the integrated 
transport of Florianopolis through recommendations 
dealing with the information provided to transport 
users. 

GIS Contributions to ITS Florianópolis  

Smart Cities require strong information technology 
services and telecommunications in city management, 
and include a variety of components that enable the 
transmission of information about the environment. 
This article is not limited to a discussion on electronic 
information systems, but also includes systems that are 
not yet present in Florianopolis, such as the panels with 
maps in the terminals (Salomon, 1986). 

The ITS of Florianópolis has some information systems 
for users, such as timetables in terminals, digital 
displays, websites and applications available on the 
internet. However, with the analysis of information 
systems in other cities, presented above, we found that 
there are deficiencies in the solutions used in the 
Florianópolis ITS. These deficiencies can be seen as 
opportunities to improve the system, advancing the 
quality and effectiveness of the use of ITS Florianopolis.  

Table 1 summarizes the best practices of GIS mapped in 
the cities analyzedthat could be replicated in 
Florianópolis (Parra, 2006). 

It is possible to outline two methods of geographic 
information solutions for the Florianópolis ITS. The first 
is the use of printing systems such as maps and location 
schemes which can be displayed at the terminals, bus 
stops and inside the vehicles. This solution requires 
only a small investment and can be quickly 
implemented. The second solution is the use of digital 
systems that indicate real-time location of  buses, 
allowing users to know the location of vehicles at the 
terminals, bus stops or even in their homes through 
internet applications.  

To improve the quality of information of the ITS 
Florianópolis, this paper proposes the employment of 
Geographic Information Systems that will contribute to 
the Florianópolis ITS, allowing users to geographically 
locate different parts of the transport system. The 
analysis of the five cities presented, combined with the 
literature review, resulted in the mapping of six systems 
of information to users. These systems involve digital 
technology and printed information, are characterized 
as a technological innovation for the public transport 
system of the city of Florianópolis, and improve quality 
of service to users. 

The real-time vehicle location systems are very 
common in modern public transport (Dziekan and 
Kottenhoff, 2007), as was observed in Berlin and 
Bogota, and could be applied in Florianópolis. Through 
GPS and wireless connections, vehicles and drivers of 
public transport can be tracked in real time. Through 
wireless communication, messages about vehicle 
location and passenger count can be quickly sent among 
drivers and supervisors in an effort to control traffic and 
maximize efficiency of transport(Chien et al., 2002). 

A GPS all ows accurate monitoring of each vehicle on the 
road at any time and can be stored and manipulated by 
the GIS found in the central stations of traffic control. It 
is possible to use GPS to keep panels with information 
for users in different parts of the Public Transport 
System and show the next departure of buses at 
terminals and stops (Mintsis et al., 2004; Dziekan and 
Kottenhoff, 2007). 

Three other systems functioning through Location 
System in Real Time were observed in selected cities. 
The first one in Berlin and Maastricht, is a system of 
location of real-time panels at bus stops, bus stations, 
and inside the bus. Data related to actual shipping 
location is transferred to a central control room where 
it is analyzed and processed, allowing the information 
to reach passengers (Dziekan and Kottenhoff, 2007). In 
real time, this system presents information that shows 
the next departure of trains and buses at bus stops 
(Chien, et al., 2002), and a key element in advanced 
information systems to users, it is a model that predicts 
the arrival of vehicles with reasonable accuracy (Mintsis 
et al., 2004),  an important component of user 
satisfaction (Paulley et al., 2006). 

A complementary system to real-time based transport 
is the information system of real-time traffic in the city. 
This system, observed in Maastricht, is as important as 
the other because it predicts the arrival of buses at stops 
or terminals (Pucher et al., 2005). In Maastricht, the 
traffic control provides better information to drivers 
and coordinates alternate routes throughout the day 
based on real-time information on traffic conditions 
(Lyons and Harman, 2002). 

Another system, observed in the city of Berlin, is the 
real-time location system on the Internet. The rise of the 
Internet as a means of traditional communication has 
opened up a variety of data and information exchange 
opportunities (Dziekan and Kottenhoff, 2007). The 
network by the Transport Information System provi 
desinteraction  between users and service providers, 
helping with real-time information about traffic in the 
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city and providing the exact location of public transport 
(Lyons and Harman, 2002). 

The advent of the Internet has brought a substantial 
increase in the availability and functionality of 
transport on information services (both car and public 
transport). It has also increased widespread, easily 
accessible use of information services, which aids 
decision-making for a particular trip (Farag and Lyons, 
2008). In addition, the internet isa cheaper alternative 
to the  installation of panels in various parts of the 
Public Transport System (Lyons and Harman, 2002). 

Traditionally, public transport companies provide 
information on schedules and service faress, mainly 
through rate schedules and fees. In Florianopolis, these 
assets are supplemented with marketing initiatives, 
including special offers (Dziekan and Kottenhoff, 2007; 
Lyons and Harman, 2002). 

The transport information system of panels with maps 
at stations was observed in the cities of Bogota, 
Linkoping, and Berlin. Simple and traditional, 
Florianopolis Public Transport System does not have 
this system. The 'travel map' in the terminals and stops 
of the analyzed cities positively influences the view that 
those passengers have of public transport services 
(Wall and McDonald, 2007). Additionaly, service 
information including maps of routes and telephone or 
online information services are well evaluated by users 
(Paulley et al., 2006). The maps in the stations provide 
the user a possibility of transportation planning, aiding 
decision making (Lyons and Harman, 2002). 

Another system that positively influences the users is 
the time information system and destinations at bus 
stops (Wall and McDonald, 2007). This system was 
observed in the town of Willich. The idea is that the 
passenger knows the scheduled departure of the 
transport time at the station and on the spot, and which 
route and the running time of a path, however this is 
merely an assumed probability that lacks precision 
(Hickman and Wilson, 1995). One way of mitigating this 
error is to make available a Real-Time System of 
Location Panels which should display the location of all 
buses in the terminal, at the bus stop, and inside the bus. 
An example to mitigate this error is availability of 
systems that show buses location and real-time at bus 
stops, stations and inside the buses. 

Conclusions 

The Integrated Information System (IIS) has been 
working efficiently in Florianópolis; however, due to 
population growth and the increasing number of cars, 
traffic jams are intensifying in the city. In this regard, 

improvements in public transportation may stimulate 
the reduction of individual transportation. 

The information provided to the users of the ITS in 
Florianopolis are restricted to digital and printed 
timetables with the time of departure of the buses in the 
stations, however it does not show the geographical 
location of the buses. The online platform besides 
showing the time of departure of the buses, also shows 
their itinerary. There are also online apps that provide 
information about the buses location, however they are 
based on predictions and not constantly updated. Still, 
the ITS users need better and more effective 
information systems.  

Accordingly, in order to improve the quality and 
efficiency of the informations given to the user of public 
transport in Florianópolis through the Geographic 
Information Systems, it would be interesting to invest 
in: a real-time vehicle localization system; a panel 
system of real-time localization at bus stops, terminals 
inside buses; a real-time information system on city 
traffic levels; a real-time localization system on the 
internet; an information system of panels with maps at 
the terminals; and an information system of times and 
destinations at the different bus stops. 
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